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Chapter and lesson structure

Consistent, inclusive learning structure

Our strong instructional design has been developed and refined by experienced teachers. It provides best-
practice pedagogy and easy navigation through each unit — for you and all of your students.

Each chapter begins with ...
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The Geoactive package

Jacaranda Geoactive 2 Stage 5 NSW Ac Fifth Edition has been revised and reimagined to provide students and
teachers with the most comprehensive and engaging Geography resource package on the market. This engaging
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1 The world of Geography

1.1 Overview

Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this topic.

How and why do we study Geography?

1.1.1 What is a geographical inquiry?

The world around us is made up of interesting places, people, cultures and environments. Geography is the
subject that you study at school to learn about different places and how relationships between environments
and people shape these places. Geographers question how environments function and why the world is the
way it is. They explore geographic issues and challenges facing us today, predict outcomes and come up with
possible solutions for the future. Geographers are active and responsible citizens who are informed about our
world and are capable of shaping the future.

FIGURE 1 Our planet is made up of a large variety of fascinating places, peoples, cultures and environments.

Resources
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1.2 Geographical inquiry

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the process of geographical inquiry and identify
geographical tools.

1.2.1 The process of geographical inquiry

Have you ever visited or gone on holidays to a place other than where you live? If so, you have probably
noticed that some of the features and characteristics of the people and places are similar and some are
different. Studying Geography at school provides you with the skills, the knowledge and the tools to learn
about and understand the relationships between the world’s people, places and environments.

As a geographer you get to ask questions and then seek to answer them. Geographers use what is called an
inquiry approach to help them learn about and understand the world around them. This could involve you
working individually, or as part of a group, to discover the answer to a geographical question, using a variety
of geographical skills, tools and concepts.

Geographers also look at many interesting issues which face the world today; for example, different people
have different viewpoints, or perspectives, about what we should do about climate change. The answer to this
question might vary for an individual, a local area, a country or even on a world scale.

1.2.2 What are inquiry skills?

Have you ever noticed that young children ask many questions as they begin to learn because they are curious
about the world around them? Below are some examples of questions which we can call geographical questions:
e Why are there many different types of landscapes around the world and how are they formed?
e Where is the best place to live?
e How can we look after our water resources so we have enough for the future?
e What are the effects of tourism in different places?

Geographical inquiry skills develop your ability to collect, process and communicate information.

Acquiring geographical information

Acquiring or collecting geographical information needs to be focused and well planned. Begin a geographical
inquiry by developing a problem or issue to investigate. This will be the general theme of your inquiry.
Develop a few geographical questions that will help you study your issue or problem. Ensure that your
questions are not so broad that they will be difficult to investigate, for example water management in Australia,
or so specific that you won’t be able to find enough information to support your inquiry.

Think about how you will collect information about your inquiry. You should include both primary
geographical data and information from secondary sources. Primary data is information that you have collected
yourself using fieldwork. Secondary sources are data that has been collected and processed by someone else,
or written by someone else. Secondary sources include websites, books and brochures. Once you have decided
on the information you need, you can plan your investigation, carry out your fieldwork and collate information
from secondary sources.
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Pr in raphical information
ocessing geographica ormatio FIGURE 1 Collecting geographical information

Before you begin processing the information you have involves a range of data collection techniques.
collected, you should evaluate the sources and techniques L

you have used to determine whether they are reliable and
free from bias. Can you trust the sources of information?
Did you carry out your fieldwork techniques thoroughly
and with care? Present your information in a range

of different forms. This might include graphs, tables,
diagrams, sketch maps and annotated photographs. You
might also write paragraphs explaining your results. Look
at the information you have collected and reflect on your
research questions. At this stage you can start to interpret
the information. Did you answer your research questions?
What are the answers to your research questions? Analyse
the findings of your research and draw conclusions.

Communicating geographical information

You can choose to communicate your research findings

in a range of ways. Consider who you will be presenting
your findings to. Choose methods to communicate your
information that are appropriate to your audience. Explain
how you undertook your investigation and your findings.
Propose actions that you think should be taken to address
your problem or issue, and explain why you think this is
the right course of action. If possible, take action yourself
to address the geographical issue you have chosen.

1.2.3 What are geographical tools?

Geographers use a range of tools to help them collect information during a geographical inquiry, including
e maps
o fieldwork
e graphs and statistics
e spatial technologies
e visual representations.

Maps
Maps are the most basic tool of the geographer as they are possibly the most effective way to locate, represent,

display and record spatial information. These days, geographers are able to use, and create, both digital and
non-digital maps.

Political maps are common; they show the boundaries of countries, states and regions, and usually show major
cities and bodies of water. Topographic maps and relief maps show the shape of the land on a map. Sketch
maps are hand-drawn maps that show only the most basic details. Maps can be used to show information
about particular themes, such as choropleth maps or flowline maps. Précis maps show a basic summary of
information found on a topographic map.

It is important for geographers to develop skills in map reading to be able to use all the information found.
Mapping skills include being able to determine direction and use the scale of the map to determine distance
between different places. Geographers use lines drawn on maps to determine and communicate the location
of different places. On topographic maps, grids are used to determine the area and grid reference of different
places. On some maps, lines of latitude and longitude are shown to help us locate places.
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FIGURE 2 Maps: a key tool for the geographer
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FIGURE 3 A flow line map shows agricultural trade around the world.
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Fieldwork

There is nothing better than going into an environment or to visit a place that you are studying. Seeing
something first-hand provides a better understanding than reading about it or looking at it in photographs. That
is why fieldwork is such an important and compulsory part of your studies.

Fieldwork involves observing, measuring, collecting and recording information and data outside the classroom.

FIGURE 4 Conducting a survey in the field FIGURE 5 Collecting your own data and information
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Fieldwork can be undertaken within

the school grounds, around the local
neighbouring area or at more distant
locations. We can use tools such as
weather instruments, identification charts,
photographs and measuring devices to

collect information about our environment.

Sometimes it may be necessary to
use information and communication
technology to undertake virtual fieldwork.

Graphs and statistics

Often geographers collect information as
numbers. Examples include traffic counts
and surveys. These numbers are called
statistics. On a field trip you might count
the number of pedestrians on a footpath
in a given period of time. Statistics

that are collected and not processed or
analysed yet are called primary data.
Statistics that have been processed or

FIGURE 6 Percentage of renewable electricity generation by
technology type, 2019
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April 2020).

analysed by someone are called secondary data.

A simple and effective way geographers present statistics or data is through the use of graphs. There are many
different types of graphs that can be used. The most common types of graphs you will use in this resource are
column graphs, pie graphs, climate graphs, population profiles and data tables.

Graphs and statistics allow us to easily identify trends and patterns and to make comparisons.

Using statistics helps us to find patterns in the information we have collected. This will help us to draw
conclusions about the themes we have investigated.

FIGURE 7 The growth of urban populations over time
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Spatial technologies

Spatial technologies involve using satellite information and virtual maps to explore and record information.
When you use the Global Positioning System (GPS) or Google Earth you are using a form of spatial
technology. Spatial technologies are any software or hardware that interact with real-world locations.
Geographic information systems (GIS) are another commonly used spatial technology. They help us analyse,
display and record spatial data.

FIGURE 8 A false-colour satellite image of the Mt Lofty Ranges
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FIGURE 9 Satellite image of Canberra, by GeoEye, 26 September 2011. Satellite images show a realistic view like a
photograph, providing a bird’s-eye view of a place.

Source: © GeoEye
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Visual representations

A visual representation is an effective way of showing complex information using pictures, symbols and
diagrams. Examples of visual representations include photographs, field sketches, cartoons and infographics.
They are used to display, analyse and communicate geographical data and information.

FIGURE 10 This visual representation of the water cycle and factors that affect flooding includes information and
images to help you understand geographical processes.
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1.3 Geographical concepts

LEARNING INTENTION

By the end of this subtopic, you should be able to explain the seven key geographical concepts.

1.3.1 Overview

Geographical concepts help you to make sense of your world. By using these concepts you can both investigate
and understand the world you live in, and you can use them to try to imagine a different world. The concepts
help you to think geographically. There are seven major concepts: space, place, interconnection, change,
environment, sustainability and scale.

A way to remember these seven concepts is to think of the term SPICESS (as shown in the diagram).

FIGURE 1 The seven geographical concepts

Space Interconnection Environment Scale

S

Place Change Sustainability

1.3.2 What is space?

Everything has a location on the space that is the surface of the Earth. Studying the effects of location, the
distribution of things across this space, and how it is organised and managed by people helps us to understand
why the world is like it is.

A place can be described by its absolute location (latitude and longitude), a grid absolute location the latitude

reference, a street directory reference or an address. A place can also be described using and longitude of a place

a relative location— where it is in relation to another place in terms of distance relative location the direction

and direction. and distance from one place to
another

Geographers also study how features are distributed across space, the patterns they space geographical concept

form and how they interconnect with other characteristics. For example, tropical concerned with location,

distribution (spread) and how we

rainforests are distributed in a broad line across tropical regions of the world, in a e 6 G A

similar pattern to the distribution of high rainfall and high temperatures.
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FIGURE 1 A topographic map extract of Narre Warren in 2016, a suburb on the rural-urban fringe of Melbourne
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1.3.2 ACTIVITIES
1. Using an atlas, give the absolute location for Melbourne, Australia.

Refer to FIGURE 1 to complete the following activities.
2. l|dentify the features at the following locations.
a. GR490890
b. GR499875
3. Using the grid references on the topographic map, give the absolute location for:
a. where Coral Drive crosses the west side of Rivergum Creek Reserve
b. the intersection of Shrives Road and Pound Road.
4. Describe the location of the recreation area on Amber Drive relative to the school near the intersection of
Ormond Road and Amberley Road. Use distance and direction in your answer.
5. Describe the distribution pattern of creeks and drains in the map area.
Describe the use of space shown on this map.
7. Explain the influence of the creeks and drains on the distribution of streets and houses.

o

1.3.3 What is place?

The world is made up of places, so
to understand our world we need to
understand its places by studying their

FIGURE 2 Inside a greenhouse in Almeria, south-east Spain.
Almeria has the largest concentrations of greenhouses in the
world and is an important producer of vegetables. Located in
variety, how they influence our lives and Europe’s biggest desert biome, the greenhouses cover more
how we create and change them. than 32 hectares.

Everywhere is a place. Each of the

world’s biomes—for example a desert
environment — can be considered a place,
and within each biome there are different
places, such as the Sahara Desert. There
can be natural places—an oasis is a good
example — or man-made places such

as Las Vegas. Places can have different
functions and activities—for example,
Canberra has a focus as an administration
centre, the MCG is a place for major
sporting events, and the Great Barrier Reef
is a place of great natural beauty and a
coral reef biome. People are interconnected
to places and people in a wide variety of
ways—for example when we move between places or connect electronically via computers. We are connected
to the places that we live in or know well, such as our neighbourhood or favourite holiday destination.

1.3.3 ACTIVITIES

Refer to FIGURE 2.

Identify why people have changed this place by building greenhouses there.

Identify the characteristics of a desert biome that are being altered in this place.

Identify the features that this location might have for production of food.

Identify the advantages and disadvantages of greenhouse farming.

Suggest the types of crops that would be suitable for greenhouse farming.

List ways in which people living in other places in Europe may be interconnected to the greenhouses in
Almeria.

Sk, N
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1.3.4 What is interconnection?

People and things are connected to other people and things in their own and other places. Understanding these
connections helps us to understand how and why places are changing.

The interconnection between people and environments in one place can lead to changes in another location.
The damming of a river upstream can significantly alter the river environment downstream and affect the
people who depend on it. Similarly, the economic development of a place can influence its population
characteristics; for example, an isolated mining town will tend to attract a large percentage of young males,
while a coastal town with a mild climate will attract retirees who will require different services. The economies
and populations of places are interconnected.

FIGURE 3 Bangladesh is one of the most flood-prone countries in the world. This is due to a number of factors.
Firstly, it is largely the floodplain for three major rivers (the Ganges, Brahmaputra and Meghna), which all carry
large volumes of water and silt. Secondly, being a floodplain, the topography therefore is very flat, which allows
for large-scale flooding. In addition, the country is located at the head of the Bay of Bengal, which is susceptible
to typhoons and storm surges. It is expected that sea level rises associated with global warming will increase
the flooding threat even further in the future.
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1.

3.4 ACTIVITIES

Refer to FIGURE 3.

1.
2.
3.

Describe the interconnection between the physical characteristics of Bangladesh and its flood risk.

Identify the interconnection between human activities and Bangladesh's flood risk.

Use information from the figure to construct a flow diagram to show the interconnection between human
activities and natural processes (increased risk of flooding) in Bangladesh.

Predict how an increase in the number and severity of floods might affect:

a. people’s wellbeing

b. economic development in the country.

Considering the interconnections that you have identified, suggest some possible steps that could be taken to
reduce the impact of flooding.

1.3.5 What is change?

The concept of change is about using time to

better understand a place, an environment, a
spatial pattern or a geographical problem.

Change can occur at different scales (for
example, locally, nationally or globally) and at
different rates. Some changes can be fast and
easily observed in a moment, but others are
very slow and may not be apparent until data is
compared over centuries or millennia. Cities, for
example, can expand outwards over a number
of years or see a rapid growth in the number of
high-rise buildings or developments in a specific
area. Similarly, landforms generally change very
slowly, as with the formation of mountains. But
some landscape change can be very fast, as is

FIGURE 4 The change in size of Sydney over time

20 km

——
~.Scale: 1 cm represents 11 km

the case with landslides, volcanic eruptions and Sydney’s urban area 7
deforestation. Il Before 1917 I 1945-1975 ] 2031*
B 1917-1945 [ 1975-2005 | National Park

14

*Scenario if the rate of sprawl of the previous 30 years were continued.

Source: Spatial Vision

FIGURE 5 Pitt Street, Sydney, (a) c. 1890, (b) c. 1930, (c) 2017
(b)
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FIGURE 6(a) Landscape before deforestation FIGURE 6(b) Landscape after deforestation
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1.3.5 ACTIVITIES

Refer to FIGURE 4 to answer questions 1-3.
1. Describe how Sydney has changed over time. How long has it taken for the city to spread to the furthest
areas shown on the map?
2. ldentify the main natural feature that attracted earliest settlement.
3. Describe the impact that this growth has had on the natural environment.
4. Describe the technological changes in transport that have allowed Sydney to spread and grow over time.
Refer to FIGURES 5(a), (b) and (c) to answer questions 5-8.
5. What features of Pitt Street are consistent in all three images?
6. Suggest what technological changes or developments might have contributed to the changes that occurred.
Provide examples from the images to support your answer.
7. In what ways might the natural features of central Sydney have led to the changes that occurred in the built
environment?
8. Describe the pace and extent of change shown in these images in a short paragraph.
Refer to FIGURES 6(a) and (b) to answer questions 9-12.
9. List the changes that would have caused the slippage to occur.
10. Identify the interconnections between:
a. vegetation cover and soil stability
b. vegetation cover and infiltration
c. high run-off and erosion.
11. List all the effects of the landslide on people and the environment.
12. Write a summary statement about the pace of change and the impact on people and the environment in
these two examples.
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1.3.6 What is environment?

People live and depend on the environment, so it has an important influence on our lives. There is a strong
interrelationship between humans and natural and urban environments. People depend on the environment for
the source, sink, spiritual and service functions it provides.

Humans significantly alter environments, causing both positive and negative effects. The building of dams

to reduce the risk of flooding, the regular supply of fresh water and the development of large-scale urban
environments to improve human wellbeing are examples. On the other hand, mismanagement has created many
environmental threats such as soil erosion and global warming, which have the potential to have a negative
impact on the quality of life for many people.

FIGURE 7 Lake Urmia — (a) in 1998 and (b) in 2011 — is the largest lake in the Middle East and one of the
largest landlocked saltwater lakes in the world. Since 2005, the lake has lost over 65 per cent of its surface area
due to over-extraction of water for domestic and agricultural needs. The lake and its surrounding wetlands are
internationally important as a feeding and breeding ground for migratory birds.

T

1.3.6 ACTIVITIES

Refer to FIGURE 7.

Identify the physical features that make up this environment.

Identify the features of the natural environment that are consistent across the two images.

Describe the changes to this environment over the time period of 1998 to 2011.

Describe the distribution of salt flats around the lake in 1998 compared with their distribution in 2011.

How might the loss of water and increase in salt flats affect the people and the environment in the surrounding
region?

Suggest a possible future scenario for Lake Urmia:

a. if water continues to be extracted and withdrawn

b. if water withdrawals for irrigation are reduced and water conservation methods are introduced.

U S

o
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1.3.7 What is scale?

When we examine geographical questions at different spatial levels, we are using the concept of scale to find
more complete answers.

Scale is a useful tool for examining issues from different perspectives; from the personal to the local, regional,
national and global. It is also used to look for explanations or compare outcomes. For example, explaining the
changing structure of the population in your local area may require an understanding of migration patterns at a

national or even global scale.

FIGURE 8 A map of India showing the distribution of
literacy levels (percentage) for 2011
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1.3.7 ACTIVITIES

Refer to FIGURE 8.

. At the national scale, identify the average literacy rate for India.
. At the regional scale, identify the three states that have the lowest literacy levels.
. ldentify the factors that might contribute to a state’s low literacy level.

O ON =2

. Explain how literacy levels might affect the wellbeing of people.
. Data, such as for literacy levels, is collected by governments during a census. Explain how knowing this sort

of information would assist a government in planning for future populations.
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1.3.8 What is sustainability?

Sustainability is about maintaining the capacity of
the environment to support our lives and the lives
of other living creatures.

FIGURE 9 Dust storms are an extreme form of land
degradation. Dry, unprotected topsoil is easily picked
up and carried large distances by wind before being
deposited in other places. Drought, deforestation and poor
and spiritual functions of the environment are farming techniques gre usually the cguse of soil being

L exposed to the erosional forces of wind and water. It may
maintained and managed carefully to ensure they take thousands of years for a new topsoil layer to form.
are available for future generations. There can be Therefore, any land practices that lead to a loss of topsoil
variations in how people perceive sustainable use may be considered unsustainable.
of environments and resources. Some people think
that technology will provide solutions, while others
believe that sustainable management involves

environmental benefits and social justice.

Sustainability ensures that the source, sink, service

This concept can also be applied to the social

and economic sustainability of places and their
communities, which may be threatened by changes
such as the degradation of the environment. Land
degradation in the Sahel region of Africa has often
forced people, especially young men, off their land
and into cities in search of work.

1.3.8 ACTIVITIES

Refer to FIGURE 9.
1. Complete the following table with examples of factors contributing to soil erosion.

Natural factors contributing to soil erosion Human factors contributing to soil erosion

2. Describe the impacts of the dust storm on people living in these two different places:
a. rural areas (source of the soil)
b. the urban area shown in the image.
3. Explain how the interconnection of human activities and natural processes can contribute to land degradation.
4. Explain the long-term implications of the unsustainable use of soil.
5. Explain how farming can be made more sustainable in terms of soil conservation.

Resources
eWorkbook Geographical concepts (ewbk-8812)
~ . . . . . .
o) Deepen your understanding of this topic with related case studies and questions.
myWorldAtlas [ Goor” g P q
Ayt pace
e Place
e Interconnection
e Change
e Environment
e Scale

e Sustainability
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1.4 Work and careers in Geography

LEARNING INTENTION

By the end of this subtopic, you should be able to list some of the careers that Geography can lead to and outline
some of the skills these jobs require.

The content in this subtopic is a summary of what you will find in the online resource.

Geographic skills will be useful for your future
employment. In Geography, you develop an
understanding of the world. The skills you
develop in Geography are transferrable to

the workplace and can be used as a basis for
evaluating strategies for the sustainable use and
management of the world’s resources.

FIGURE 1 GIS (Geographic Information Systems) being
used to manage spaces and plan escape routes during a fire

T . 'y
Ll >

To learn more about careers related to
Geography, go to your learnON resources at
www.jacPLUS.com.au.

FIGURE 3 Geography pathways (a) Surveyor (b) Landscape architect
N g =

Contents

learnON e 1.4.1 Geographic skills and future work
s e 1.4.2 Where can Geography lead?

e 1.4.3 Geography in a changing world

e 1.4.4 The importance of work experience

e 1.4.5 Future careers and Geography

@m Resources

fﬁ eWorkbook Work and careers in Geography (ewbk-8816)
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1.5 SkillBuilder: Reading contour lines on a map

only

LEARNING INTENTION

By the end of this subtopic, you will be able to read contour lines on a map confidently.

The content in this subtopic is a summary of what you will find in the online resource.

1.5.1 Tell me

What are contour lines?

Contour lines drawn on a map join
all places of the same elevation
(height). These lines are usually
brown and have a number written
on them to indicate height above
sea level.

Contour maps are used to show

the relief (shape) of the land and
the heights of the landscape. Land
heights are identified from aerial
photography. Natural features,
such as rivers, lakes and beaches,
and human features, such as towns,
roads and power lines, are added to
the map to complete the landscape
picture. Symbols provided in a
legend (or key) or labels on the
map add information to complete
the image of the environment.

1.5.2 Show me
How to read contour lines

Step 1

FIGURE 1 A topographic map represents a three-dimensional
landscape on a flat surface.

To find the height of a particular area of land, identify a contour line in FIGURE 2 and follow the line to find the
number that states the height above sea level (in metres).

Step 2

Spot heights are dots that indicate the exact height at the highest point of a hill or the lowest point of a
depression. For example, the hill in FIGURE 2 is exactly 104 metres above sea level at its peak. This spot is
higher than the last contour line (in this case 100 m), but lower than the height at which the next contour line

would be drawn (110 m).
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FIGURE 2 How contour lines show the shape of the land

Widely spaced
contour lines
show a gentle
slope.

Step 3

V- or U- shaped contour This contour line joins Contour lines very
lines pointing downhill  points that are 40 metres close together
show a spur. above sea level. show a cliff.

|

o
-

2 km

V- or U- shaped
contour lines
pointing uphill
show a valley.

Spot height:
104 metres
above sea level.

Circular or oval
contour lines
show a knoll.

104

@)

1

|
Contour interval is Land between these Contour lines

10 metres. contour lines is more than  close together
50 metres but less than show a steep slope.

60 metres above sea level.

The contour interval of a map is the difference in metres between each of the contour lines. This interval is
consistent across a map.

If the contour lines are too close and the numbers can’t easily be written, then it is left to the reader to use the
contour interval to calculate heights. The contour interval is often written in the legend as a guide.

1.5.3 Let me doit

Go to learnON to access the following additional resources to help you build this skill:

learnON

a longer explanation of this skill and its application in Geography (Tell me)
a video demonstrating the step-by-step process of this skills (Show me)

an activity and interactivity for you to practise the skills (Let me do it)
self-marking questions to consolidate your understanding of the skill.

Resources

eWorkbook

SkillBuilder — Reading contour lines on a map (ewbk-10249)

Video eLesson SkillBuilder — Reading contour lines on a map (eles-1651)

Interactivity

SkillBuilder — Reading contour lines on a map (int-3147)
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1.6 Writing skills in Geography

only

LEARNING INTENTION

By the end of this subtopic, you will know where to find and how to use templates and worksheets in your online
resources to help you write well in Geography.

The content in this subtopic is a summary of what you will find in the online resource.

1.6.1 Writing in Geography

Communicating your ideas to other people is

an important part of your learning. How can

your teachers assess whether you understand

the ideas and skills you are learning if you can’t
communicate that to them? More importantly,
there are many situations in life where you have to
communicate your ideas to other people in writing.
Want to apply to build an extension to your house?
Need to access help from the government after a
bushfire? Want to protest against a new mine in
your area? Most likely, you will need to do these
things in writing.

FIGURE 1 Need help with your writing in
Geography?

1.6.2 Writing templates and help sheets

Whether you are reading this in print or online, you have access to a range of SkillBuilder worksheets and
templates online to help you improve your writing skills.

learnON Go to your online Resources to download Word documents to help you:
e write an essay

e structure a paragraph

e interpret a short answer question

e interpret an extended answer question

e paraphrase well

e reference quotes and sources.

Resources

eWorkbook SkillBuilder — Writing an essay (structure) (ewbk-8591)
SkillBuilder — Writing a paragraph (ewbk-8655)
SkillBuilder — Interpreting short answer questions (ewbk-8658)
SkillBuilder — Interpreting extended answer questions (ewbk-8565)
SkillBuilder — Using the deconstruct-reconstruct method (ewbk-8567)
SkillBuilder — Referencing quotes (ewbk-8589)

Video eLessons SkillBuilder — Writing an essay (structure) (eles-5338)
SkillBuilder — Writing a paragraph (eles-5339)
SkillBuilder — Interpreting short answer questions (eles-5340)
SkillBuilder — Interpreting extended answer questions (eles-5341)
SkillBuilder — Using the deconstruct-reconstruct method (eles-5342)
SkillBuilder — Referencing quotes (eles-5343)
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1.7 Review

1.7.1 Key knowledge summary
1.2 Geographical inquiry
e Key inquiry skills in Geography are:
e acquiring or collecting information
« evaluating sources and processing information
e communicating in a way that suits your audience.
e The geographical tools you will use to do this are:
e maps
« fieldwork
« graphs and statistics
« spatial technologies.

1.3 Geographical concepts

e The acronym SPICESS helps you remember the seven geographical concepts:
e space
e place
« interconnection
e change
e environment
« sustainability
« scale.

1.4 Work and careers in Geography

e Many jobs in a wide variety of occupations have links with Geography.

e Geographers are typically curious, adaptable learners who can communicate well with others and think
carefully through complex problems.

e Volunteering can help you to find out about different aspects of related jobs.

1.7.2 Key terms

absolute location the latitude and longitude of a place
relative location the direction and distance from one place to another
space geographical concept concerned with location, distribution (spread) and how we change or design places

1.7.3 Reflection

Complete the following to reflect on your learning.

Revisit the inquiry question posed in the Overview:
How and why do we study Geography?

1. Think about some of the challenges your community faces. Identify which of the SPICESS concepts that
challenge relates to.

2. What research could you do, involving the geographical tools, to determine the extent of one of the challenges
you identified in question 1? How might this research help you come up with possible solutions?
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Subtopic

1.1

1.2

1.3

14

1.5

Success criteria

| can explain how studying Geography might help to develop important
career skKills.

| can explain the three main stages in the geographical inquiry process:
acquiring, processing and communicating information.

| can describe different types of maps and what they show.

| can explain the importance of fieldwork to studying Geography.
| can name several types of graphs used in Geography.

| can explain the purpose(s) of spatial technology.

| can list the seven geographical concepts.

| can explain the geographical concept of space.

| can explain the geographical concept of place.

| can explain the geographical concept of interconnection.

| can explain the geographical concept of change.

| can explain the geographical concept of environment.

| can explain the geographical concept of sustainability.

| can explain the geographical concept of scale.

| can outline some of the skills that jobs in geographical fields require.

| can recognise my strengths and evaluate how | might use them in my
future career path.

| can read contour lines on a map confidently.

| Resources

eWorkbook Chapter 1 Reflection (ewbk-8521)

Chapter 1 Student learning matrix (ewbk-8520)
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ONLINE RESOURCES

Below is a full list of rich resources available online for this topic. These resources are designed to bring ideas to life,
to promote deep and lasting learning and to support the different learning needs of each individual.

eWorkbook

1.1 Chapter 1 eWorkbook (ewbk-8093) OJ

1.2 Geographical inquiry (ewbk-8808) O

1.3 Geographical concepts (ewbk-8812) O

1.4 Work and careers in Geography (ewbk-8816) ]

1.5 SkillBuilder — Reading contour lines on a map
(ewbk-10249) O

1.6 SkillBuilder — Writing an essay (structure) (ewbk-8591) (]
SkillBuilder — Writing a paragraph (ewbk-8655) O
SkillBuilder — Interpreting short answer questions
(ewbk-8658) ]
SkillBuilder — Interpreting extended answer questions
(ewbk-8565) O
SkillBuilder — Using the deconstruct-reconstruct
method (ewbk-8567) O
SkillBuilder — Referencing quotes (ewbk-8589) O

1.7 Chapter 1 Reflection (ewbk-8521) O
Chapter 1 Student learning matrix (ewbk-8520) O

Video eLessons

1.5 SkillBuilder — Reading contour lines on a map
(eles-1651) O

1.6 SkillBuilder — Writing an essay (structure) (eles-5338) OJ
SkillBuilder — Writing a paragraph (eles-5339) O
SkillBuilder — Interpreting short answer questions
(eles-5340) O
SkillBuilder — Interpreting extended answer questions
(eles-5341) O

SkillBuilder — Using the deconstruct-reconstruct
method (eles-5342)

SkillBuilder — Referencing quotes (eles-5343) ]
Interactivities
1.3 SPICESS (int-7765) O

1.5 SkillBuilder — Reading contour lines on a map
(int-3147)

O

myWorldAtlas

1.3 Space (mwa-1599)
Place (mwa-1601)
Interconnection (mwa-1600)
Change (mwa-1602)
Environment (mwa-1603)
Scale (mwa-1604)
Sustainability (mwa-1605)

OoOoOoOooo

Weblinks

1.4 Job Outlook (web-0115)
Worksite (web-1148)
Careers 2030 (web-0129)

Teacher resources

There are many resources available exclusively for teachers
online.

ood
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1.4 Work and careers in Geography

LEARNING INTENTION

By the end of this subtopic, you should be able to list some of the careers that Geography can lead to and outline
some of the skills these jobs require.

1.4.1 Geographic skills and future work

Geographic skills will be useful for your future employment. Your understanding of Geography and its
application to manage sustainable futures will be pivotal knowledge that will be desirable to future employers.
In Geography, students are developing an understanding of the world. The skills you develop in Geography are
transferrable to the workplace and can be used as a basis for evaluating strategies for the sustainable use and
management of the world’s resources.

Skills for work

Geography is a foundational skill for many occupations. Learning to navigate further education and training
paths will help you to understand the variety of occupations that the study of Geography can lead to. The study
of Geography includes important geospatial and spatial technology skills. These skills underpin the knowledge
base of a range of courses and careers. Start your pathways exploration by considering who may use the key
geospatial and spatial technologies.

e Geospatial skills — the ability to collect and collate information gathered from fieldwork and observations.
Geospatial skills are used in careers such as surveying, meteorology, agricultural science and urban
planning.

o Spatial technologies — technologies that demonstrate the connections between location, people and
activities in digital formats. Jobs in the spatial industry are varied including working in business and
government. Spatial technologies apply many techniques such as photogrammetry, remote sensing and
global positioning systems (GPS). Spatial technologies manage information about the environment,
transportation and other utility systems.

FIGURE 1 GIS (Geographic Information Systems) being FIGURE 2 Using GPS to survey and record road traffic
used to manage spaces and plan escape routes during a fire movements for a local council
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1.4.2 Where can Geography lead?

There are a range of careers that utilise Geography as a foundation skill. As you consider your pathway options
for senior studies, you may like to research some of the careers that are shown in FIGURE 3.

FIGURE 3 Geography pathways

Surveyor
Surveyors use geographic skills
to measure, analyse and report
on land-related information for
planning and development.

0
'\ -
Meteorologist Landscape architect
Meteorologists use geographic Landscape architects use
skills to forecast the weather, geographic skills to plan and
study the atmosphere and design land areas for large scale
understand climate change. projects such as housing estates,
schools, hospitals, parks and

GEOGRAPHY gardens.
PATHWAYS = =

Park ranger Agricultural technician
Park rangers use geographic skills Agricultural technicians use geo-
to support and maintain ecosystems graphic skills to support and advise
in national parks, scenic areas, farmers on aspects of agriculture
historic sites, nature reserves and such as crop yield, farming methods,
other recreational areas. production and marketing.

4 ~ ; ' —
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1.4.3 Geography in a changing world

As the world’s population increases and the impacts of environmental changes affect living conditions, people
and organisations will need to adapt and develop strategies to manage and sustain fragile environments

and resources. Land degradation, marine pollution and feeding the future world populations are just three
environmental challenges that will be the focus for many occupations in the future. Which careers will be
helpful in managing environmental change?

TABLE 1 Careers that use geographic skills to help manage environmental change

Conservationists Conservationists work to find solutions to land degradation. They may work for
governments on policy development in relation to national parks, or with local
communities on environmental protection projects.

Oceanographers Work for oceanographers will mainly involve research and monitoring of the marine
environment. They may work for governments providing data and advice on
pollution levels or they may work for private or not-for-profit organisations helping to
develop and implement solutions to clean up the oceans.

Agricultural scientists Agricultural scientists will be employed by the government and agriculture and
horticulture producers. They may work with farmer groups and agribusiness to do
research, and with mining companies on regeneration projects.

Profile of a geographer

Geographers have a love of learning. They are the explorers of the modern world. Geographers are lifelong
learners; they expand their knowledge to adapt their skills to the tasks required.

Expansion of knowledge requires a willingness to learn. How many of these skills and attributes have you
developed?

e Willingness to learn

e Curious and adaptable

e Active listening

e Good communication

e Critical thinking

¢ Time management
Problem solving

By developing your geographical skills alongside your work attributes, you will ensure that as you progress
through your career goals the skills that you develop in Geography will be part of your lifelong learning. You
can develop your skills and work attributes by undertaking work experience or volunteering activities while
you are still at school.

1.4.4 The importance of work experience

Understanding how people are interconnected through the career choices they make will help you build
knowledge of occupations and how they work together. The activities you undertake in Geography will prove
useful in developing, building and managing your career options. Another way to build your knowledge of
geography and the career paths that lead from it is to undertake work experience in the field. Work experience
can help you to understand the tasks and training required to specialise in a particular industry. You gain first-
hand experience through observation and participating in the day-to-day tasks of workplaces.
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FIGURE 4 Thinking of volunteering? Why not consider ...

Australian Red Cross

1 DONATION ‘

Australian Red Cross provides relief in
times of crisis and care when it’'s needed
most. Whether it's a major natural
disaster or local crisis, Red Cross
gives immediate and practical
help with disaster recovery.

Landcare United Nations (UN) Youth

Landcare is a national network of UN Youth Australia is a national
thousands of locally based community youth-led organisation that aims to
groups who care for the natural educate and empower young

resources of our country. Australians on global issues.

Volunteering

Volunteering in your community is a great way to find out about different work environments and what
impacts on the delivery of the services or programs. Volunteering your time to support local communities and
businesses demonstrates your willingness to learn and support others, and it can be a great boost to your self-
confidence and skill development.

Learning directly from industry experts through volunteering can help you to consolidate your interests while
picking up valuable core skills for work. The core skills for work are considered the most important component
of a career portfolio. Geography assists in developing these skills.

How many core skills for work have you developed? Use FIGURE 5(a) to help you think about your own skills.
You may find you have strengths and areas you need to improve upon. If you do this periodically, you can
monitor your progress in this area. FIGURE 5(b) is an example of a completed graph.

TABLE 2 The core skills for work

N I

Communication Ability to use effective listening and speaking skills
Teamwork Ability to connect and work with others

Learning Ability to recognise and utilise diverse perspectives
Planning and organisation Ability to develop and see things through to completion
Self-management Ability to make decisions

Problem solving Ability to identify and solve problems

Initiative and enterprise Ability to create and innovate through new ideas

Use of technology Ability to work in a digital world
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FIGURE 5(a) Evaluating my core skills for work FIGURE 5(b) Core skills — Ashley Green. Semester 1, 2020

Curious and Active listenin Curious and
adaptable 9 adaptable

Willingness Good Willingness . Good
to learn communication  to learn ' .‘ communication
O Tl
Critical Critical Critical
thinking thinking thinking ~ ’

Active listening

Critical
thinking
Problem Time Problem Time

Legend solving management Legend solving management

1 =Poor 1 =Poor

2 = Fair 2 = Fair

3 = Good 3 = Good

4 = \ery good 4 = \Very good

5 = Excellent 5 = Excellent

1.4.5 Future careers and Geography

Studies in Geography along with other social science subjects and evidence of your work experience or
volunteering can demonstrate your adaptability, creativity and enterprise skills for future work.

In the future, the type of work that will be available will change in response to the impact of climate change,
population growth and decline, and technological innovation. The rapid expansion of world economies will
mean that industries will adapt their workforces. Migration and a borderless world will mean that individuals
will become global citizens working in large teams around the world. Many of the occupations for this century
have yet to be created, while others have been imagined and offer a glimpse into the future.

FIGURE 6 Agroecologist: a career of the future

Seeking an agroecologist...

Agroecologists help restore ecological balance while feeding and fuelling the planet. Agroecologists work with
farmers to design and manage agricultural ecosystems whose parts (plants, water, nutrients and insects) work
together to create an effective and sustainable means of producing the food and environmentally friendly biofuel
crops of the future.

Agroecologists will also work with Ecosystem Managers to re-introduce native species and biodiversity to repair
the damage done by the ecosystem-disruptive farming techniques of the past.

Job Requirements/Skills

You will need an undergraduate degree in agroecology and must be able to demonstrate your knowledge of how
plants, soil, insects, animals, nutrients, water and weather interact with one another to create the living systems in
which crop-based foods are grown. You will have an understanding of the technologies and methods involved in
growing food in a sustainable way. You will need to be responsive to change, demonstrate adaptability by working
in a global team, and be creative and enterprising in all elements of the business to ensure that business growth is
sustainable.
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1.4 ACTIVITIES

1.

Select an occupational profile that has been presented in FIGURE 3. Use the Job Outlook weblink in your
learnON Resources to explore a career that interests you. Job Outlook is a federal government website that
provides information on employment in a range of occupations. It also includes information on the training,
skills and tools needed for the career that you are researching.

Develop a careers profile for your occupation of choice. In your profile include:

¢ the geographic skills needed for this job

¢ the geographical tools that may be used in this occupation

e the study and training requirements that lead to this occupation

e the job prospects for your chosen occupation over the next five years.

In Australia, there are a range of industries that employ conservationists, oceanographers or agricultural

scientists. Use the Job Outlook weblink in your learnON Resources to research industries that may deal with land
degradation, marine pollution or world food needs. For example, the agricultural, forestry and fishing industries will
employ all three occupations and will list a range of technical and professional tasks in their job descriptions.

Develop a job description for one of the occupations. Highlight the geographic skills required, the tools they

will work with and the core skills for work that are essential for the position.

Part-time, casual or vacation work are all useful ways to build your core skills for work. Use the Worksite

weblink in your learnON Resources to locate information on work experience, volunteering and being ready for

your first job.

Geographers work in primary, secondary and tertiary industries.

¢ Provide a definition for each of these industries.

e What is a quaternary industry? Give an example of a quaternary industry career that may use geographical
skills. (Hint: Spatial technologies)

Over the coming decades, new careers in geography will emerge — jobs such as ecosystem auditor, localiser

or rewilder could become commonplace in the future. Exploring these careers today can provide an insight

into the type of studies and further training you will need to ensure that you are ready for the workforce of

tomorrow.

Use the Careers 2030 weblink in your learnON Resources and consider the work of an ecosystem auditor, a
localiser or a rewilder. Develop a career profile for this emerging career considering:

e a definition for this occupation

e the core skills needed in this field

¢ the study or training required to undertake the tasks in the job description

¢ which industries will employ these occupations.

Resources

eWorkbook Work and careers in Geography (ewbk-8816)
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1.5 SkillBuilder — Reading contour lines on a map

LEARNING INTENTION

By the end of this subtopic, you will be able to read contour lines on a map confidently.

1.5.1 Tell me

What are contour lines?

Contour lines drawn on a map join all places of the same elevation (height). These lines are usually brown

and have a number written on them to indicate height above sea level. Contour maps are used to show the
relief (shape) of the land and the heights of the landscape. Land heights are identified from aerial photography.
Natural features, such as rivers, lakes and beaches, and human features, such as towns, roads and power lines,
are added to the map to complete the landscape picture. Symbols provided in a legend (or key) or labels on the
map add information to complete the image of the environment.

Why are contour lines useful?

It is not possible to see an entire area when in the environment, so maps with contour lines show the relief of
the land and help people to identify features. They are also useful because they tell us the actual height above
sea level of particular locations on a map. Contour lines are used by many people, and for various purposes,
such as:

e organising a hike

e land-use planning of roads, airports, train lines and power-line routes

e identifying slopes for building sites

e planning decisions

e leisure activities; for example, working out where the best rapids on a river might be or where to launch

or land a hang-glider.

Reading contour lines on a map involves:
e identifying a contour line
e finding its number (metres above sea level)
e determining the contour interval
e checking spot heights.

1.5.2 Show me

How to read contour lines

You will need:
e a contour (topographic) map.
Model

The contour lines (brown lines) on the simple topographic map shown in FIGURE 1 join places of the same
height above sea level. The contour lines are drawn at 10-metre intervals. The highest point is identified by a
spot height of 104 metres. Landscape features such as steep or gentle slopes, cliffs, valleys, spurs and knolls
can be identified using the contour lines on the map.

Procedure

Step 1

To find the height of a particular area of land, identify a contour line in FIGURE 1 and follow the line to find the
number that states the height above sea level (in metres).
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FIGURE 1 How contour lines show the shape of the land

V- or U- shaped contour This contour line joins Contour lines very
lines pointing downhill  points that are 40 metres close together
show a spur. above sea level. show a cliff.

2 km

V- or U- shaped
contour lines
pointing uphill
show a valley.

Widely spaced
contour lines
show a gentle
slope.

Spot height:
104 metres
above sea level.

Circular or oval
contour lines
show a knoll.

I T
Contour interval is Land between these Contour lines

10 metres. contour lines is more than  close together
50 metres but less than show a steep slope.

60 metres above sea level.

Step 2

Spot heights are dots that indicate the
exact height at the highest point of a
hill or the lowest point of a depression.
For example, the hill in FIGURE 1 is
exactly 104 metres above sea level at
its peak. This spot is higher than the
last contour line (in this case 100 m),
but lower than the height at which the
next contour line would be drawn

(110 m).

FIGURE 2 A topographic map represents a three-dimensional
landscape on a flat surface.

If the contour interval shown in
FIGURE 2 is 20 metres, what height
could the land be on these hilltops ?

Step 3

The contour interval of a map is the

difference in metres between each

of the contour lines. This interval is <
consistent across a map. \¢

If the contour lines are too close and the numbers can’t easily be written, then it is left to the reader to use the
contour interval to calculate heights. The contour interval is often written in the legend as a guide. Check your
understanding by considering the landscape shown in FIGURE 2. With a contour interval of 20 metres, what
would be the height of the land at the top of the contour immediately beneath the hilltops?
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Resources

eWorkbook SkillBuilder — Reading contour lines on a map (ewbk-10249)
Video eLesson SkillBuilder — Reading contour lines on a map (eles-1651)

Interactivity SkillBuilder — Reading contour lines on a map (int-3147)

1.5.3 Let me doit

Complete the following activities to practise this skill.

1.5 ACTIVITIES

Study FIGURE 3 and apply your skills in reading contour lines to answer the following questions.

a. What contour heights does the road from Highton to Booringa cross?

b. Does the railway line follow fairly even land, or does the train have to climb a steep slope?
c. What is the contour interval on this map?

d. What is the maximum height of Mount Erin at its peak?

e. How would we know that Mount Erin is a hill if it was not labelled so?

FIGURE 3 A simple topographic map of Mount Erin and surrounding areas
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Checklist

| have:
e understood contour lines
e understood contour intervals
¢ understood spot heights.
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TOPIC 1 SUSTAINABLE BIOMES

2 Biomes
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2.1 Overview

Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this topic.

What are biomes, where are they, why are they different, and what do humans use them for?

2.1.1 Introduction

Biomes are communities of plants and animals that extend over large areas. Some are dense forests; some are
deserts; some are grasslands, like much of Australia; and so the variations continue. Within each biome, plants
and animals have similar adaptations that allow them to survive. Biomes can be terrestrial (land based) or
aquatic (water based). Understanding the diversity and functioning of biomes is essential to our survival and
wellbeing, as they are responsible for the food we eat and the natural products we use on a daily basis.

STARTER QUESTIONS

1. As a class, list words that you think explain what the word biome means.

2. What information do the pictures shown in the Biomes — Photo essay video in your online Resources convey
about biomes?

3. Create a list of the things you use and consume that come from biomes. Compare your list with other students

in your class.
FIGURE 1 Understanding the way biomes function helps us to protect them.
. ¥ =
: = e 3
e et
2 s S
Resources
eWorkbook Chapter 2 eWorkbook (ewbk-8094)

Video eLessons Bountiful biomes (eles-1717)

Biomes — Photo essay (eles-5172)
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2.2 Features of biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to identify and locate key biomes throughout the world and recall
their key features.

2.2.1 Locating and identifying the major biomes

Biomes are communities of plants and animals that extend over large areas due to similarities of climate
and conditions within the area of the biome. There are five distinct biomes across the Earth: forest, desert,
grassland, tundra and aquatic biomes. Within each major biome there are variations in the visible landscape
and in the plants and animals that have adapted to survive in a particular climate.

Y

7 FIGURE 1 Major biomes of the world
int-8764

ARCTIC OCEAN

ATLANTIC

Tropic of Cancer

Equator
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- Scale: 1 cm represents 2307 km &
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Biome type
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Source: Redrawn by Spatial Vision based on information from the Nature Conservancy and GIS Data
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. FIGURE 2 Climatic zones of the world
int-8765
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Source: www.theodora.com/maps, used with permission.

Forest biomes

Forests are the most diverse biomes on the Earth. They range from hot and wet tropical rainforests to temperate
forests, and have an abundance of both plant and animal life. Over 50 per cent of all known plant and animal
species are found in tropical rainforests, making them one of the most biodiverse

places on Earth. Forests are the source of over 7000 modern medicines, and many fruits biodiversity a variety of living
. . . . . . . organisms In an area

and nuts originated in this biome. Forests also play an important part in how the planet deforestation clearing forests

functions. They regulate global climate by absorbing the Sun’s energy, plants store and to make way for housing or

recycle water back into the atmosphere, and importantly they store carbon and convert agricultural development

it into the oxygen we breathe. Forests are under threat from deforestation.

FIGURE 3 Eucalyptus forest in the Victorian high country
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Desert biomes

Deserts are places that experience low rainfall and can
either be hot or cold, such as the hot deserts in Australia
or the cold deserts of central Asia (the Gobi Desert). They
are mainly located where the tropic and temperate zones
meet. Generally they are places of temperature extremes,
experiencing a large diurnal temperature range, meaning
they are hot by day and cold by night. Most animals

that inhabit deserts are nocturnal, and desert vegetation
is sparse. Desert rain often evaporates before it hits the
ground, or else it falls in short, heavy bursts. Following
periods of heavy rain, deserts teem with life. Around 300
million people around the world live in desert regions.

Grassland biomes

Grasslands are biomes dominated by grass and may have
small, widely spaced trees or no trees. There are many
types of grasslands, including savanna, tropical grasslands
and temperate grasslands. Examples include the Serengeti
in Tanzania and the Great Plains in North America.

The coarseness and height of the grass varies with
location. They are mainly inhabited by grazing animals,
reptiles and ground-nesting birds, though many other
animals can be found in areas with more tree cover.
Grasslands have long been prized for livestock grazing,
but overgrazing of grasslands is unsustainable and
places them at risk of becoming deserts. Over one
billion people inhabit the grassland areas of the world.

Tundra biomes

FIGURE 4 The Simpson Desert, central Australia

< - -

Tundras are biomes characterised by cold climates and the absence of trees, but they
have grasses, dwarf shrubs, mosses and lichens. They are located in the higher latitudes

around the polar zones, such as the Arctic Tundra, and at high altitudes, such as the diurnal temperature the variation
Alti near Siberia. Tundra falls into three distinct categories—Arctic, Antarctic and in high and low temperature on a
given day

alpine—but they share the common characteristic of low temperatures. In Arctic regions
there is a layer beneath the surface known as permafrost. The tundra biome is the most
vulnerable to changes in climate, because plants and animals have little tolerance for

environmental changes that reduce snow cover.

FIGURE 6 Tundra, Dovrefjell National Park, Norway

-

-~
B .
3 I

nocturnal active during the night

permafrost permanently frozen
ground
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Aquatic biomes

Water covers about three-quarters of the Earth, and aquatic biomes can be classified as freshwater or marine.
Freshwater biomes contain very little salt and are found on land; these include lakes, rivers and wetlands.
Marine biomes are the saltwater regions of the Earth and include oceans, coral reefs and estuaries. Both
freshwater and marine environments are teeming with plant and animal life and are a major food source.
Elements taken from the roots of mangroves have been used in the development of cancer remedies.
Compounds from other marine life have also been used in cosmetics and toothpaste.

FIGURE 7 Aquatic environment — the Great Sandy Strait, Queensland

Resources

eWorkbook Features of biomes (ewbk-8820)
Video eLesson  Features of biomes — Key concepts (eles-5173)

Interactivities Beautiful biomes (int-3317)
Major biomes of the world (int-8764)
Climatic zones of the world (int-8765)
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2.2 ACTIVITIES

1. Using information in the text and FIGURE 1, create a table that lists the five major biomes, identifies the
different types within each of them, and identifies their key characteristics and spatial distribution.

Spatial distribution
Major biome Types Characteristics (climate zones)

2. Tropical rainforests are biodiverse. Use the internet to research the names of some plants and organisms used
to make medicines and the diseases they help cure/prevent.

3. a. For each of the major biomes outlined in this section, outline how the biome can be used by humans.
b. Outline two ways that humans can change each biome.
c. For one biome, describe the possible impacts of the changes that you outlined in part b.

2.2 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 B LEVEL 3
1,2,9,11,13 3,5,8,10, 14 4,6,7,12,15

Check your understanding

. What is a biome?
. What are the major types of biomes?
. Define the term biodiversity.
. Why do desert biomes have lower populations than grassland biomes?
. Refer to FIGURE 1.

a. Which biome covers the largest amount of the Earth’s landmass?

b. Which biome covers the smallest amount of the Earth’s landmass?
6. Describe what a diurnal temperature range is like.

AP OON

Apply your understanding

7. Why is there a tundra biome located in central Asia?
8. Consider FIGURE 1. What patterns can you identify as biomes move away from the equator?
9. Explain why desert-dwelling animals are more likely to be nocturnal.
10. Why might tundra be considered the most fragile of biomes?
11. Complete the following sentence to explain how forests help regulate global climate.
The ____ inthe forest store ______ and are often referred to as carbon sinks. They also absorb energy from
the _____. When the forest is removed, both these factors are lost, causing _____in
12. Are all biomes equally important? Explain your answer.

Challenge your understanding

13. Consider the biomes shown in FIGURE 1.
a. Which biome do you live in?
b. Does it look like the pictures in FIGURES 3-7?
c. Explain why this might be the case.
14. Predict what might happen if the permafrost beneath the Arctic surface thawed.
15. Select one of the major biomes outlined in this section. Suggest how this biome might become more or less
useful to humans in the future because of climate change.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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2.3 Major Australian biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to name and outline the features of Australia’s major biomes.

2.3.1 Factors that shape Australian biomes

Australia is a large island continent and is the world’s sixth largest country by physical size. It is a large
landmass and extends over a number of latitudes from 10°S to 43°S of the equator. As such, it has a
variety of climates and biomes (FIGURE 1). The northern part of the continent is within

the tropics and the southern areas are located in the temperate zones. The vastness of the FEETE e T
. . T . droplets or ice crystals
continent also impacts precipitation patterns, and the mountain ranges on the east coast ]
create rain shadows inland and alpine areas in the higher altitudes. be suspended in the air
and fall to Earth as rain,
However, since European colonisation, large-scale land clearing, irrigation of the land snow, sleet or hail
through water diversion from rivers, and drainage of wetlands have taken place. Despite rain shadow the dry

area on the leeward side

the extensive changes made by humans in the past few hundred years, Australia’s major ;
of a mountain range

biomes are still evident.

an
it 8?;; FIGURE 1 Australia’s vastness and latitudinal extent affect the diversity of biomes.
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Wetlands and rivers

The wetlands of mainland Australia were carefully
managed as sustainable sources of food and water

by Aboriginal Peoples for more than 60000 years.
Wetlands also provide important habitats for native
and migratory birds and animals. Today, wetlands
continue to provide Australians with food and water,
but they are under threat in many parts of the country
because water is diverted to produce commercial food
crops and cotton. Farming practices can also damage
wetlands and rivers when fertiliser, soil and insecticide
run off the land and into water sources. Introduced
species such as carp or weeds from overseas also have
negative impacts.

FIGURE 2 Wetland near Kakadu National Park,
Northern Territory

Grasslands

Grasslands are generally flat, having either few trees
and shrubs or very open woodland. For many native
species, grasslands provide vital habitat and protection
from predators. Many grasslands depend on a regular
cycle of burning to germinate their seeds and to revive
the land. Periodic burning also prevents trees from
gaining dominance in the landscape. Since before
European settlement, and continuing today, Aboriginal
Peoples have managed grasslands with a sophisticated
practice of cultural burning and cultivation of plants
and grasses to ensure the biome was sustained.

FIGURE 3 Grassland in the Kimberley,
Western Australia

Grasslands often mark the transition between desert
and forest, and are a very fragile biome. Without
careful management they can quickly change to
desert. Since colonisation, expanding towns and cities
and extensive sheep and cattle grazing have meant
that less than one per cent of Australia’s original
native grasslands survive today.

Seagrass meadows

Seagrasses are submerged flowering plants that form
colonies off long, sandy ocean beaches, creating dense
areas that resemble meadows. Of the 60 known species of
seagrass, at least half are found in Australia’s tropical and
temperate waters. Western Australia alone is home to the
largest seagrass meadow in the world. Seagrasses provide
important habitats for a wide variety of marine creatures,
including rock lobsters, dugongs and sea turtles. They
also absorb nutrients from coastal run-off, slow water
flow, help stabilise sediment (material that sinks to the
bottom of water) and keep water clear. Activities such as
boating impact these calm waters and can churn the water
too much for some plants or animals to thrive.

FIGURE 4 Seagrass meadows at Green Island on
the Great Barrier Reef

)
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Old-growth forest

An old-growth forest is one in its oldest growth stage. It is
multi-layered, and the trees are of mixed ages. Generally,
there are few signs of human disturbance. These forests
are biologically diverse, often home to rare or endangered
species, and show signs of natural regeneration and
decomposition. The trees within some old-growth forests
have been felled for their timber and to create paper
products; this is an example of using biomes to extract
industrial materials. Logging can reduce biodiversity,
affecting not only the forest itself but also the indigenous

plant and animal species that rely on the old-growth habitat.

It is estimated that clearfelling of Tasmania’s old-growth
forests would release as much as 650 tonnes of carbon

FIGURE 5 Old-growth forest, Cradle Mountain,
Tasmania

per hectare into the atmosphere. In some places, for example in Victoria, near Melbourne, old growth forests lie
within protected water supply catchments and help maintain the integrity of the city’s water supply. However,
Australia is one of the world’s worst deforestation offenders. Much of the land on its east coast that was once forest

has been destroyed for housing and industry.

Desert

Australian deserts are places of temperature extremes. During the day, temperatures
sometimes exceed 50 °C, but at night this can drop to freezing. Australia’s desert regions industrial materials primary

are often referred to as the outback, but they are not all endless plains of sand. Some,

industry sources such as forestry
(wood) or mining (iron ore) that

such as the Simpson and Great Sandy Deserts, are dominated by sand. The Nullarbor can be used in the manufacturing
Plain and Barkly Tablelands are mainly smooth and flat, whereas the Gibson Desert and of other goods
Sturt Stony Desert contain low rocky hills. In some areas, the landscape is dominated by ~ clearfelling the removal of all

spinifex and acacia shrubs (as shown in FIGURE 6).

FIGURE 6 The red dunes of the Simpson Desert, Queensland

trees in an area
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Resources

eWorkbook Maijor Australian biomes (ewlbk-8824)
Video eLesson Major Australian biomes — Key concepts (eles-5174)
Interactivity Major Australian biomes (int-8588)

Deepen your understanding of this topic with related case studies and questions.
e Australia’s alpine biomes

myWorldAtlas

2.3 ACTIVITIES

Select one of the biomes covered in this section.

1. Predict what might happen if the biome experienced change such as draining the wetlands or cutting down
old-growth forests.
2. Describe the changes you consider may occur in this environment and outline what impacts they would have.
3. In pairs, select ONE biome to be proposed as an area for increased government protection.
a. Locate and describe the biome.
b. Identify the state and federal ministers responsible for the area and draft a letter outlining why the area
should be protected.
c. List the advantages and disadvantages of increased government protection of the chosen biome.

2.3 EXERCISE

Learning pathways

B LEVEL1 W LEVEL 2 B LEVEL 3
1,2,5,11, 14 3,4,8,9,13 6,7,10,12, 15

Check your understanding

1. Identify eight types of biomes that are found in Australia.

2. What latitudes does Australia sit between?

3. Which biome accounts for the majority of Australia’s landmass?

4. Describe the climates in the north of Australia and the south of Australia.

5. Complete the following sentence: Biodiversity refers to the of flora and in an area. It is an
component of ensuring a environment and maintaining the of ecosystems.

6. Identify three environmental impacts of clearfelling Australia’s old-growth forests.

Apply your understanding

7. Explain why Australia has a diversity of climates.
8. Explain why deserts have such large variations in temperature.
9. a. What is the best use of old-growth forests?
b. If we were to continue to log these areas, who would benefit and who would not?
10. a. Explain why seagrass meadows would be cleared.
b. Explain the consequences of clearing seagrass meadows.
11. Why might most of Australia’s native grasslands have disappeared?
12. Explain how biomes and climate are interconnected.
Challenge your understanding
13. Predict what might happen if Australia’s old-growth forests were logged.
14. Suggest why seagrass meadows might be referred to as the ‘forests of the sea’.
15. Burning, including the cultural burning practices used by Aboriginal Peoples, is an essential element in
maintaining the grassland biome. Explain why this is the case and suggest how controlled burning programs
might help to prevent large-scale bushfires in Australia.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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2.4 SkillBuilder — Describing spatial relationships in
thematic maps

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the spatial relationship between two or more thematic
maps and the degree to which they influence each other’s distribution in space.

The content in this subtopic is a summary of what you will find in the online resource.

2.4.1 Tell me

What are spatial relationships in thematic maps?

A spatial relationship is the interconnection between two or more pieces of information in a thematic map, and
the degree to which they influence each other’s distribution in space. Spatial relationships between features or
information in thematic maps are the links between the distribution of those features. Finding these links can
help us to see the world in an organised manner. They are useful in helping you, as a student, to understand
how one thing affects another.

2.4.2 Show me

How to find and describe a spatial relationship in thematic maps

Step 1

Use an atlas to identify
key places in the

FIGURE 1(a) Thematic map of Asia showing biomes

mapped area. For
example, in FIGURE 1(a)
and (b) locate India and
China. (To access the
full maps and zoom in
to areas of interest, go
to online resource.)

Step 2

Look for similar
patterns in similar
parts of the maps.

In FIGURE 1(a),
rainforest biomes cover
similar areas as the
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FIGURE 1(b) Thematic map of Asia showing climatic zones
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Source: Spatial Vision using Natural Earth

Step 3

Look for areas where there seem to be no connection between biomes and climate (anomalies). If necessary,
write a few sentences outlining where there are no interconnections.

Step 4

Conclude your description with a statement about spatial relationships. Your description should clearly identify
which features are interconnected, point out obvious anomalies and describe the extent of interconnections (for
example, as strong or weak).

2.4.3 Letmedoit

learnON Go to learnON to access the following additional resources to help you build this skill:
 a longer explanation of this skill and its application in Geography (Tell me)

¢ a video demonstrating the step-by-step process of this skill (Show me)

* an activity and interactivity for you to practise the skill (Let me do it)
 self-marking questions to help you understand and use the skill.

. m Resources

[f/j eWorkbook SkillBuilder — Describing spatial relationships in thematic maps (ewbk-8828)

@ Video eLesson  SkillBuilder — Describing spatial relationships in thematic maps (eles-1726)

" Interactivity SkillBuilder — Describing spatial relationships in thematic maps (int-3344)
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2.5 The role of climate in biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to explain the different factors affecting climate and biomes.

2.5.1 Interconnection between climate and biomes

There is a strong interconnection between
climate and biomes. A place’s climate is
influenced by a variety of factors. These
include its distance from the equator (latitude) 400 -
and from the sea, landforms that surround it, its
altitude, ocean currents and air movement.

FIGURE 1 Interconnection between climate and biomes

Climate affects the location of biomes and the 3005

flora and fauna found within them. This is because
of the differences in temperature and precipitation
patterns (FIGURE 1). For instance, hot desert
biomes have high temperatures but not enough
precipitation to sustain an abundance and diversity . | c
of life. On the other hand, tropical rainforests have . grassland
an abundance of heat and precipitation, making : g closert

2 -
00 Temperate

deciduous forest

Annual precipitation (cm)

-

o

o
|

them plentiful in plant and animal communities. 0-

30 20 10 0 -10
Latitude Average temperature (°C)

The Sun’s rays are more direct at the equator, so the land there receives higher levels of insolation. With more

energy focused on that region, it heats up more quickly. As you move away from the equator to the mid and higher
latitudes, the curvature of the Earth makes the Sun’s rays travel through more atmosphere, creating lower levels of

insolation in any specific place, as the energy spreads over a larger area. As a result the energy from the Sun does
not heat up the Earth as effectively, and the closer to the poles you travel the cooler it becomes (FIGURE 2).

The tilt of the Earth on its axis also has a part to play. When a hemisphere tilts towards

the Sun, the Sun’s rays hit it more directly. This means that a larger space is in more climate the long-term
intense sunlight for longer. The days are longer and warmer, and the hemisphere precipitation and temperature
experiences summer. The reverse is true when a hemisphere tilts away from the Sun in patterns of an area

winter. This has created distinct climate zones based on latitude. There is a relationship i I e (BVE | e el

between climate zones and the type of biomes located within them (see FIGURE 1). B

FIGURE 2 The influence of latitude on climate

<«— The heat is less intense. There is less evaporation and

less rainfall. v
SUN )

v ﬂ s . V Solar radiation Rays hit the poles at an oblique (slanted) angle.

-,

Solar radiation . o : .
Rays directly hit this area, increasing

heat, evaporation and rainfall.

Solar radiation At latitudes near the poles, the Sun’s rays fall at acute
< angles and are more gentle. There is less evaporation
and less rainfall than close to the equator.
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Altitude and landforms

Altitude also plays a significant role in
determining climate. Temperatures fall by
0.65°C for every 100 metres increase in
elevation. This can be illustrated by Mt
Kilimanjaro (FIGURE 3), which is located
on the border of Tanzania and Kenya, in
Africa, approximately 3 degrees south of
the equator. Towering 5895 metres above
sea level, Mt Kilimanjaro is the highest
mountain in Africa. Depending on the time
of the day, the temperature at the base of
the mountain ranges from 21 °C to 27 °C.
At the summit, temperatures can plummet
to —26 °C. As you move from base to
summit, variations occur in the landscape
as it transitions from rainforest to alpine
desert to desert tundra.

FIGURE 3 Mt Kilimanjaro is only three degrees south of the
equator, but it is 5895 metres high; its altitude is the reason
it has snow on its summit.

Another major geographical influence on

climate is the location of mountain ranges (FIGURE 4). Although the altitude of
ranges can affect temperature, the location of mountain ranges also affects the
amount of precipitation that reaches inland areas. They prevent the moisture- ) . i

lad ili inds f hi inland b . barri windward describes the side of a
aden prevailing W}Il s from reaching inland areas y'creatlng a barrier. mountain that faces the prevailing
Rain falls on the windward side of a mountain and rain shadows form on the winds

leeward side of mountains. Desert biomes often form in rain shadows. leeward describes the area
behind a mountain range, away
from the moist prevailing winds

prevailing winds winds that blow
from the direction that is typical at
that time of year and place

Ocean currents and air movement

There are other factors that
influence climate and play a role
in the development of biomes.
Two of these are ocean currents
and air movement.

FIGURE 4 The influence of mountains on climate, typical on the east
coast of Australia

When cold ocean currents flow
close to a warm land mass, a
desert is more likely to form. This
is because cold ocean currents
cool the air above, causing less
evaporation and making the

air drier. As this dry air moves
over the warm land it heats up,
making it less likely to release
any moisture it holds and so
making areas it reaches arid. For
example, cold ocean currents flow

Condensing water vapour

Dry
descending air

Prevailing
winds

off the coast of Western Australia,
whereas on the east coast of
Australia the Pacific Ocean
currents are warmer (FIGURE 4).
As a result, Perth on average
receives less rainfall than Sydney.

it 11

Water vapour

i

Warm ocean
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Resources

eWorkbook The role of climate in biomes (ewbk-8832)
Video eLesson  The role of climate in biomes — Key concepts (eles-5175)

Interactivity The role of climate in biomes (int-8589)

2.5 ACTIVITIES

1. Research the average temperature and average annual precipitation of the area your school is in using the
Bureau of Meteorology (BOM) weblink in your online Resources. Refer to FIGURE 1 and determine what type
of biome your school is in based on the climate data you researched.

2. Use an atlas to locate Rwanda in central Africa.

a. Describe what you think the climate would be like in this country. Why?
b. What type of biomes would you expect in Rwanda?
c. Research Rwanda’s climate and biomes, and test your predictions.

2.5 EXERCISE

Learning pathways

W LEVEL1 B LEVEL 2 B LEVEL 3
1,2,4,8,13 3,5,9,10, 14 6,7,11,12, 15

Check your understanding

. Define the term climate.

. Which biome has the greatest temperature and precipitation?

. What is a rain shadow?

. Describe the difference between the ‘windward’ and ‘leeward’ sides of mountain ranges.
. At what rate does temperature fall as you ascend a mountain?

. Why do areas closest to the equator get the most energy from the Sun?

OB, OON

Apply your understanding

7. Describe the interconnection between latitude and climate.
8. What type of climate and biomes would you expect to find at the equator? Why?
9. Explain why Mt Kilimanjaro has a variety of biomes located on it.
10. Why do deserts usually form on the leeward side of mountains?
11. Explain how ocean currents affect terrestrial biomes.
12. How does the curvature of the Earth and its tilt affect how the energy from the Sun impacts on the Earth’s
surface?

Challenge your understanding

13. If climate change raises the temperature of the ocean currents off the west coast of Australia significantly,
predict how this will affect the farming areas of Western Australia.

14. Suggest why some people might find it difficult to understand the difference between climate and weather,
and why this might affect their understanding of the impacts of climate change on biomes.

15. Propose one way to harness or change the rainfall patterns on the windward side of the Great Dividing Range
to benefit farmers on the leeward side.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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2.6 The role of soil and vegetation in biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the importance of soil to vegetation and biomes.

2.6.1 The role of soil in biomes

Soil is important in determining which plants and animals inhabit a particular biome. Soils vary not only
around the world but also within regions. The characteristics of soil are determined by:

e temperature

e rainfall

e the rocks and minerals that make up the bedrock, which is the basis of soil development.

These all play an important role in determining the quality of the soil. FIGURE 1 shows a typical soil profile.
The different soil layers are referred to as horizons.

Differences in soil composition

Biomes located in the high latitudes

FIGURE 1 A typical soil profile has distinct layers.
(those farthest from the equator) b e St v

have lower temperatures and less
exposure to sunlight than biomes
located in the low latitudes (those
close to the equator). There are

also variations in the amount of

precipitation that biomes receive.
This is determined partly by their
location in relation to the equator.

Temperature and precipitation
patterns are important factors

in determining the rate of soil
development. However, soil
moisture, its nutrient content
and the length of the growing
season also play key roles in soil
development and, ultimately, the
biodiversity of a biome.

Soil is more abundant in biomes
that have both high temperatures
and high moisture than in cold, dry
regions. This is because erosion

of bedrock is more rapid when
moisture content is high, and
organic material decomposes at a
faster rate in high temperatures.
The decomposition of organic
matter provides the nutrients
needed by plants, which in turn
die and decompose in a continuous
cycle. This is further demonstrated
in FIGURE 2.

Horizon O (organic matter):

A thin layer of decomposing
matter, humus and material that
has not started to decompose,
such as leaf litter.

Horizon A (topsoil): The upper
layer of soil, nearest the surface.
It is rich in nutrients to support
plant growth and usually dark in
colour. Most plant roots and soil
organisms are found in this
horizon, which will also contain
some minerals. In areas of high
rainfall, such as tropical
rainforests, minerals will be
leached out of this layer.

A constant supply of
decomposing organic matter is
needed to maintain soil fertility.

Horizon B (subsoil): Plant litter
is not present in horizon B; as

a result, little humus is present.
Nutrients leached from horizon A
accumulate in this layer, which
will be lighter in colour and
contain more minerals than the
horizon above.

Horizon C (parent material):
Weathered rock that has not
broken down far enough to be
soil. Nutrients leached from
horizon A are also found in this
layer. It will have a high mineral
content; the type is determined
by the underlying bedrock.

Horizon R (bedrock): Underlying
layer of partly weathered rock.
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FIGURE 2 Different biomes have different soil and vegetation characteristics.

o Tropical rainforest

High temperatures cause weathering, or
breakdown, of rocks and organic matter.
High rainfall leaches nutrients from the soil.

e Soil is often reddish because of high iron levels.

Organic matter is often a shallow layer on the
surface. Nutrients are constantly recycled,
allowing the rainforest to flourish.

Soil fertility is rapidly lost if trees are removed,
as the supply of organic material is no longer
present.

© Tundra
[ ]

Soil is shallow and poorly developed.

Includes layers that are frozen for long periods.
Subsoil may be permanently frozen.

It is covered by ice and snow for most of the
year.

Growing season may be limited to a few weeks.
Soil may contain large amounts of organic
material but extreme cold means it breaks down
very slowly.

Trees are absent; mosses and stunted grasses
dominate.

G Desert
[ ]

Limited vegetation means a limited supply of
organic material for soil development.

e High temperatures rapidly break down any
organic material.

e Soils are pale in colour rather than dark.

e Lack of rainfall limits plant growth.

e Lack of vegetation makes surface soil unstable
and easily blown away.

e Soil does not have time to develop and mature.

© Temperate

e Generally brown in colour, soils have distinctive
horizons and are generally around one metre
deep.

e |deal soils for agriculture; they are not subjected
to the extremes of climate found in high and low
latitudes.

e Moderate climate; temperature and rainfall are
sufficient for plant growth.

e Dominated by temperate grasslands and
deciduous forests.
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What else is in the soil?

Soil not only supports the plants and animals
that we see on the surface of the land; the soil
itself is also home to a variety of life forms
such as bacteria, fungi, earthworms and algae.

FIGURE 3 There are more microbes (microorganisms) in a
teaspoon of soil than there are people on Earth.

Although most soil organisms are too small to be Q
seen, there are some that are visible. For instance,
more than 400 000 earthworms can be found
on a hectare of land. Regardless of size, all soil
organisms play a vital role in maintaining soil
quality and fertility. For example, earthworms:
e compost waste and fertilise the soil
e improve drainage and aeration
e bring subsoil to the surface and mix it with
topsoil
e secrete nitrogen and chemicals that help
bind the soil.

2.6.2 Net Primary Production

Net primary production (NPP) is a calculation of how much carbon dioxide plants take up during
photosynthesis minus how much carbon dioxide plants release during respiration. Productivity will vary
between seasons but tends to be higher in summer and highest in tropical forests throughout the world.

FIGURE 4 Earth’s net primary productivity, measured in kilograms of carbon fixed via photosynthesis per square
kilometre per year (based on satellite data). The colour coding shows this rate varying from close to zero
(black, purple) through 1 and 2 (blue, green, yellow) to 3 (red).

0 1 2 3 (kg per km? per year)
Source: Based on data from the MODIS sensors on the Terra and Aqua satellites
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FOCUS ON FIELDWORK
Soil testing

fdw-0027

Soil is an important component within biomes. Soil is
critical for the growing of plants; as such, determining
its texture and its ability to hold nutrients helps humans
grow crops more effectively. -

FIGURE 5 A pH soil testing kit

Measuring soil pH

Determining a soil’s pH identifies how acidic or alkaline
it is using a scale from 1 to 14: a pH of 7 is neutral, less
than 7 is acid and greater than 7 is alkaline. The pH level
can interfere with how plants can absorb nutrients, thus
affecting growth. The most effective way to test soil pH
in the field is by using a soil testing kit (FIGURE 5).

Learn more about what is in the soil in your local area using the Soil testing fieldwork activity in your learnON
Fieldwork Resources.

FIGURE 6 Soil composition plays a crucial role in how well crops will grow, so many farmers use chemical
fertilisers to ensure the balance of the soil’'s composition is right for their crops.

Resources

eWorkbook The role of soil and vegetation in biomes (ewbk-8836)
Video eLesson  The role of soil and vegetation in biomes — Key concepts (eles-5176)

Interactivity Why are biomes different? (int-3319)

48 Jacaranda Geoactive 2 NSW Australian curriculum Geography Stage 5 Fifth Edition



2.6 ACTIVITIES

1. Construct a table comparing the differences between tropical rainforests and tundra biomes based on the
following.

Soil type

Organic material

Vegetation

Location
e. Human uses

2. In groups assign each member a different horizon based on the typical soil profile. Each member should
conduct detailed research on their horizon. On an A3 page include a hand-drawn image and annotated notes.
When your group has completed all 5 sections, join them together for a complete profile.

T S

2.6 EXERCISE
Learning pathways

B LEVEL1 W LEVEL 2 B LEVEL 3
3,4,7,12,15 1,5,8,10, 13 2,6,9,11,14

Check your understanding

1. Identify the characteristics that affect soils.
2. List the differences between horizon O, horizon A and horizon B in the typical soil profile shown
in FIGURE 1.

3. How many earthworms can be found in a hectare of land?
4. Define the term net primary production.
5. What role do worms play in soil?

6. Refer to FIGURE 2. Describe how animals’ use of the soil would vary between each of the four biomes shown.
7. Complete the following sentence to describe the role played by soil organisms in maintaining soil quality and
fertility: are important and help maintain soil quality by breaking down material into ,
which are essential to plant growth. They secrete and other chemicals that help bind the soil, improve

soil drainage and aeration, and bring to the surface and mix it with the

Apply your understanding

8. Explain why soils vary in different biomes.
9. Explain the relationship between the location of biomes and their NPP.
10. What impact would deforestation have on soil and forest biomes? Analyse the impact for humans and their
food sources.
11. Explain how temperature and rainfall can influence the development of soil.
12. Are all soils within a biome the same? Explain why or why not.

Challenge your understanding

13. Hot, dry conditions and strong winds can dry out and blow away top layers of soil when there is little or no
vegetation. What impacts might this loss of topsoil have on future vegetation growth in the area?

14. Predict how the soil in Australia’s temperate biomes would change with greater extremes of temperature —
frequent days over 40 °C in summer and frequent overnight temperatures below 0 °C.

15. If you wanted to encourage healthy, fertile soil, would it be wise to use a pesticide that killed all of the
earthworms? Give reasons to support your answer.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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2.7 SkillBuilder — Constructing and describing a

transect on a topographic map

LEARNING INTENTION

By the end of this subtopic, you will have learned how to construct and describe a transect on a topographic map.

The content in this subtopic is a summary of what you will find in the online resource.

2.7.1 Tell me
What is a transect?

A transect is a cross-section with additional detail which summarises information about the environment. In
addition to the shape of the land, a transect shows what is on the ground, including landforms, vegetation, soil
types, settlements and infrastructure.

2.7.2 Show me
Step 1

Choose the area on your topographical map that you would like to look at, and the two points that will give
you the best line through that area.

Step 2

Place the straight edge of a piece of paper between the two points. In pencil, mark the two extremities of the
transect on the edge. Label these with the place names or grid references.

Step 3

Create a mark where each
contour line touches the edge
of the paper. Beside each mark,

FIGURE 1 A completed transect of the Walls of Jerusalem National
Park, Tasmania

write the height of the contour 1500 ~
line. (Check the contour 1450 4 RS CIREZTTT—
interval for how many metres
the lines increase or decrease.) E 1400 4
°
Step 4 g 1350
3
On another sheet of paper, use o 13000
a ruler to draw: _§ 1250 |
e a horizontal axis as long s
. £ 1200
as your cross-section from 2
start to finish. T 1150
e a vertical axis with a -
scale to give a realistic
impression of the slopes Landforms Alpine Lake Forest Rugged mountain area
and landforms. Vegetation Alpine scrub Eﬁ%sé?, peﬂgﬁ“ﬁne
Land use National park

Step 5

Place the edge of the paper with the contour markings along the horizontal axis. At each contour marking, find
the matching height on the vertical scale. Put a small dot directly across from that height and above the contour
marked on the edge of the paper.
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Step 6
Join the dots with a smooth line to show the slope of the land, as shown in FIGURE 3. A labelled notch has been
used to show a river on the cross-section. Other features can be marked in a similar way.

FIGURE 3 Drawing up the shape of the transect
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Step 7
Complete the cross-section with the geographical conventions of a title and labelled axes. Shade the area below
the line of your cross-section. Include labels for the axes: height above sea level and distance.

Step 8

Beneath your cross-section, draw a table to indicate when a feature changes on the transect. Label each category
to the left of the vertical axis. Common categories include landforms, vegetation, land use, transport, settlement
and sometimes soils. Refer to the map to determine the exact place on the transect where the feature occurs.

Step 9

Land formations can become distorted or misshapen by the choice of scale, and this is referred to as vertical
exaggeration (VE). To calculate the VE of your transect, you need to know the scale of your map and the scale of
your transect. To find the vertical exaggeration divide the horizontal scale by the vertical scale: VE = 250/75 = 3.3.

2.7.3 Letme do it

Go to learnON to access the following additional resources to help you build this skill:
¢ a longer explanation of this skill and its application in Geography (Tell me)
T e a video demonstrating the step-by-step process of this skill (Show me)
e an activity and interactivity for you to practise the skill (Let me do it)
e self-marking questions to help you understand and use the skill.

learnON

Resources

eWorkbook SkillBuilder — Constructing and describing a transect on a topographic map (ewbk-8840)
Video eLesson  SkillBuilder — Constructing and describing a transect on a topographic map (eles-1727)

Interactivity SkillBuilder — Constructing and describing a transect on a topographic map (int-3345)
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2.8 Use of grassland biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to describe different uses of grassland biomes.

2.8.1 Characteristics of grasslands

Grassland, pampas, savanna, chaparral, cerrado, prairie, rangeland and steppe all refer to a landscape that is
dominated by grass. Once, grasslands occupied about 42 per cent of the Earth’s land surface, but today they make
up about 25 per cent of its land area. Grasslands are found on every continent except Antarctica (see FIGURE 1).

Grasslands are also one of the most endangered environments and are susceptible to desertification. The
entire ecosystem depends on its grasses and their annual regeneration. It is almost impossible to re-establish a
grassland ecosystem once desert has taken over.

Grasslands often depend on fire to germinate their seeds and generate new plant growth. Many grasslands around
the world were managed with the use of fire for thousands of years. For example, Aboriginal Peoples lit carefully
located low-burning fires to manage regeneration and to move wildlife out of specific areas for easier hunting,
among other purposes.

Aboriginal Peoples also managed and cultivated native grasses, but since European
colonisation, most grassland has been removed or changed by farming and other

development. Vast areas of grassland were cleared for crops, and introduced grasses were ArE st (T Gereraten
planted for grazing animals. In some parts of Australia, cultural burning practices are still of an area to have desert-like
helping to maintain the grassland biome. However, less than one per cent of Australia’s qualities, usually caused by

overgrazing, prolonged drought or

native grasslands survive, and they are now considered one of the most threatened of our el S

habitats.

FIGURE 1 Grasslands occupy about a quarter of the Earth’s land surface.
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CASE STUDY

Aboriginal Peoples’ management of grasslands over time

Professor Marcia Langton is the Foundation Chair of Australian Indigenous Studies and Associate Provost at
the University of Melbourne. The extract in FIGURE 2 comes from her travel guide, Welcome to Country, which
is aimed at teaching non-Aboriginal people about Aboriginal cultures and languages, and the significance and
history of places many tourists visit in Australia.

FIGURE 2 Text extract from Langton, M (2018), Welcome to Country: A travel guide to Indigenous
Australia, pp. 9-10 (Hardie Grant: Melbourne).

The ancient peoples left traces of their lives in the rocks and on the rock faces everywhere they went.
Perhaps their greatest legacy is to be found in the vegetation patterns and other evidence of their
‘continent-wide Aboriginal management regime’, as Bill Gammage put it ... Australian vegetation
communities in the wild have been shaped by fire and Aboriginal fire regime over millennia.

There is no one better to explain this practice than the Aboriginal rangers who work across thousands
of square kilometres and continue to burn the small, cool fires in the vast grass and spinifex plains and
the savanna forests. They are continuing the ancient tradition of using fire against fire, working with fire-
dependent species, such as eucalypts, to protect the vulnerable communities.

In contrast to Aboriginal grassland management, grazing large numbers of introduced species and failing

to prevent frequent uncontrolled hot fires restrict the growth of tree seedlings and promote the uncontrolled
spread of grasses. The growth points of grasses are low and close to the soil, so they can continue to grow
even when they are continually grazed by animals. Because grasses are fast-growing plants, they can support
a high density of grazing animals and can regenerate quickly after fire, whereas trees and many other plant

species cannot.

2.8.2 The role of grasslands

Grasslands are the most useful
biome for agriculture because

the soils are generally deep and
fertile. They are ideally suited for
growing crops or creating pasture
for grazing animals. The prairies
of North America, for example,
are one of the richest agricultural
regions on Earth.

Almost one billion people depend
on grasslands for their livelihood or
as a food source. Grasslands have
been used for livestock grazing

and are increasingly under pressure
from urbanisation. Grasslands
have also become popular tourist
destinations, because people flock

FIGURE 3 Wheat is a type of grass.

urbanisation the process of

to them to see majestic herds of animals such as wildebeest, caribou and zebra, economic and social change in

as well as the migratory birds that periodically inhabit these environments.

which an increasing proportion
of the population of a country or
region lives in urban areas
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2.8.3 The production of food

All the major food grains—corn, wheat, oats, barley, millet, rye and sorghum—have their origins in the
grassland biome. Wild varieties of these grains are used to help keep cultivated strains disease free. Many native
grass species have been used to treat diseases including HIV and cancer. Others have proven to have properties

for treating headaches and toothache.

2.8.4 The production of fibre

Grasslands are also the source of a variety of
plants whose fibres can be woven into clothing.
The best known and most widely used fibre is
cotton. Harvested from the cottonseed, it is used
to produce yarn that is then knitted or sewn to
make clothing. Lesser known fibres include
flax and hemp. Harvested from the stalk of the
plant, both fibres are much sturdier and more
rigid than cotton but can be woven to produce
fabric. Hemp in particular is highly absorbent
and has UV blocking qualities.

In Australia, it is estimated that less than
one per cent of the grasslands that existed
in 1788 still survive. Grasslands are now
considered one of the most threatened

of Australia’s biomes. Since European

FIGURE 4 Grasslands in Australia support a high density of
grazing animals, for example sheep for fine wool production.

colonisation, vast areas of grassland were cleared for crops, and introduced grasses were planted for grazing
animals, such as sheep, which are able to provide both meat and fibre (wool).

Resources
eWorkbook Use of grassland biomes (ewbk-8844)
Video eLesson Use of grassland biomes — Key concepts (eles-5177)
Interactivities Grass, grains and grazing (int-3318)

myWorId Atlas Deepen your understanding of this topic with related case studies and questions.

e Wheat

2.8 ACTIVITIES

1. Working in teams, investigate one of the grassland biomes. Create a presentation on your chosen biome that

covers the following:

. the characteristics of the environment, including climate and types of grasses that dominate this place

. the animals that are commonly found there

. threats to this particular grassland, including the scale of these threats

a
b
c. how the environment is used and changed for the production of food, fibre and wood products
d
e

. what is being done to manage this grassland environment in a sustainable manner.
2. Research and construct a table that compares the value to the Australian economy of food production, fibre
and industrial materials. Which contributes the highest value?
3. Research the different types of grasslands. Why do they have different names? Create an infographic to
explain the different types and uses of grasslands for food and fibre around the world.
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4. Use the Good Food weblink in your online Resources to explore how Aboriginal Peoples used native grasses
in a similar way to how Europeans use wheat. What are the advantages and disadvantages of commercially
growing and processing Australian grasses for food?

5. Few people realise that less than 1 per cent of Australia’s native grasslands survive. Why does such a
significant loss of grassland biome not attract the same attention as the loss of other biomes, such as our
tropical rainforest and coral reefs?

a. How would the following people perceive the value of grasslands?
» people for whom grassland is part of their Country
e graziers (sheep and cattle farmers)
e city dwellers
¢ environmentalists
b. What factors might influence each person’s views?
c. Create a poster or meme to demonstrate why it is important to protect Australia’s grasslands.

2.8 EXERCISE

Learning pathways

W LEVEL1 B LEVEL 2 B LEVEL 3
1,4,9,10, 15 2,6,7,8,13 3,5,11,12, 14

Check your understanding

. Define the term grassland.

. Describe the global distribution of grasslands.

. Outline why grasslands are an important environment.

. Describe three major threats to grasslands.

. Outline the interconnection between urbanisation and grasslands.
. Describe one way that Aboriginal Peoples managed grasslands.

OB WON

Apply your understanding
7. Explain why grasslands are referred to as transitional landscapes.
8. Explain why introduced species had such a significant impact on Australia’s grasslands.
9. Explain why so little of Australia’s grasslands remain.
10. Identify and discuss one positive and one negative impact of clearing grasslands in Australia for sheep
grazing.
11. Account for the relationship between grassland biomes and the different types of agriculture.
12. How might a high rate of population growth impact grassland biomes?

Challenge your understanding

13. Australia is becoming an increasingly urbanised country. Suggest how this might affect the distribution and
extent of our grasslands.

14. Aboriginal Peoples in Australia manage and cultivate native grasses for food and other products. Suggest
why British colonists planted new grass varieties instead of using the grasses that were already here.

15. Grasslands can be popular tourist destinations, especially when there are herds of wild animals and flocks
of birds that people find interesting to watch. Do you think grasslands in Australia are popular tourist
destinations for this reason? Explain why or why not.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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2.9 Productivity of coral reef biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how people use and change coral reef biomes.

2.9.1 Formation of coral reefs

Coral reefs are found in spaces around tropical and subtropical shores. They require specific temperatures to
develop and sea conditions that are clean, clear and free from sediment. The upper layer is alive, growing on many
layers of dead coral. They are one of the oldest ecosystems on Earth and also very vulnerable to human activity.

Coral reefs are one of the most biodiverse environments on Earth and are built by

L. . . R X coral polyp a tube-shaped
polyps that live in groups. A reef is a layer of living tiny animals called coral polyps marine animal that lives in a
that build and grow on the remains of previous generations coral. There are many colony and produces a stony
different types of reefs, such as inner and outer reefs as well as coral cays (small z‘f“;“z‘;’;l '::gps are the living part
islands of coral) and coral atolls (see FIGURES 1 and 2). '

FIGURE 1 Anatomy of a continental island and fringing reef

e Corals form in warm shallow salt water where the temperature is between 18 °C and 26 °C.
e Water must be clear, with abundant sunlight and gentle wave action to provide oxygen and distribute nutrients.

. ;*ék Continental shelf

Island formed
by sea-level rise

Fringing reef LR =

off mainland \ ‘
Outer reef 1
protects
inner reef.

Beyond the reef

k

Coral polyps have soft, hollow bodies Producers, such as algae, give coral its Beyond the continental shelf, the
shaped like a sac with tentacles around colour and provide a food source for marine water is too deep and cold for coral.
the opening. They cover themselves in life, such as fish. Coral reefs support at Sunlight cannot penetrate to allow
a limestone skeleton and divide and least one-third of all marine species. They are  coral growth.

form new polyps. the marine equivalent of the tropical rainforest.
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FIGURE 2 The formation of fringing reefs and barrier reefs

(a) Fringing coral reefs develop along the shores of (b) When sea levels rise, fringing reefs become
continents and islands. barrier reefs.

Fringing
coral

2.9.2 Benefits of coral reefs

Today, around 500 million people rely on reef systems, either for their livelihood, as a source of food, or as a
means of protecting their homes along the coastline. Coral reefs help break up wave action, so waves have less
energy when they reach the shoreline, thus reducing coastal erosion.

It is estimated that coral reefs contribute $375 billion to the global economy each year. Reefs are important to both
the fishing and tourism industries. In 2014, approximately 1.88 million tourists visited Australia’s Great Barrier Reef
Marine Park alone. Nearly a third of all international tourists who visit Australia also visit the Great Barrier Reef.

Coral reefs have been found to contain compounds vital to the development of new medicines. For example:
e painkillers have been developed from the venom of cone shells
e some cancer treatments come from algae
e treatments for cardiovascular disease include compounds that were originally found in coral reefs.

Corals form in warm shallow salt water where the temperature is between 18 °C and 26 °C.

Water must be clear, with abundant sunlight and gentle wave action to provide oxygen and distribute nutrients.

2.9.3 Threats to coral reefs

Reefs also face a variety of threats.

e Urban development requires land clearing and wetland drainage, which increases erosion. Sediment washed
into water prevents sunlight penetrating the water.

¢ Contamination by fossil fuels, chemical waste and agricultural fertilisers pollutes the sea.

e Tourism damages coral through boats dropping anchor or tourists directly removing coral or walking on it.

e Global warming increases water temperature, which bleaches the coral, turning it white and destroying the
reef system.

e Predators, such as the crown of thorns starfish, prey on coral polyps, which affects the whole ecosystem.

m Resources

I_:Z eWorkbook Productivity of coral reef biomes (ewbk-8848)

@ Video eLesson  Productivity of coral reef biomes — Key concepts (eles-5178)

“ Interactivity Productivity of coral reef biomes (int-8590)
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2.9 ACTIVITY

1. Investigate two of the threats to coral reefs and prepare an annotated visual display that outlines:
a. the nature of the threat
b. the changes that will occur or have occurred as a result of this threat
c. the impact of these changes on the environment, including references to the rate and scale of this change
d. a strategy for the long-term sustainable management of the reef environment.

2. Coral reefs are highly susceptible to changes in the climate. What changes do you think the coral reef
environment would experience if sea temperatures rise by 2°C?

3. Research why the crown-of-thorns starfish is a threat to coral reefs.

4. The Great Barrier Reef is well known around the world. What other coral reefs can be found in Australian
waters? Research at least one other reef and investigate the following.
a. Where is the reef located and what area does it cover?

. How was the reef formed?

. How healthy is the reef? Has it been damaged by any human or natural processes or activities?

. What management strategies are in place to help protect the reef?

S 0T

2.9 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 W LEVEL 3
1,2,3,9,13 4,5,8,10, 14 6,7,11,12,15

Check your understanding

. What is a coral reef?

. Outline how coral reefs form.

. List the economic and medical benefits of coral reefs.

. Describe the difference between a fringing reef and a barrier reef.

. What are the major threats to coral reefs?

. What is a coral polyp?

. Describe two ways that humans have a negative impact on coral reefs.

NOOL~,WON

Apply your understanding

8. Explain how coral reefs have a cultural significance to coastal communities.
9. Why are coral reefs considered to be of such economic importance?

10. Why are coral reefs particularly vulnerable to damage from humans?

11. Explain why coral is colourful.

12. Why don’t coral reefs form in deep water?

Challenge your understanding

13. Suggest one strategy that might be used to assist in the protection of coral reefs at a:
a. local level
b. state level
c. national level.
14. A volcano erupted and formed a new island off the coast of Iceland between 1963 and 1967. Could this island
become a coral reef in the future? Provide reasons for your view.
15. Suggest how rising sea temperatures will affect coral reefs, and what might be done to protect them.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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210 Investigating topographic maps — Coastal
wetland biome in Dalywoi Bay

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how aspects of the wetland biome in Binydjarrna (Daliwuy
Bay) function using examples from a topographic map.

2.10.1 Coastal wetlands: Binydjarrna (Dalywoi/Daliwuy Bay)

Wetlands are biomes where the ground is saturated, either permanently or seasonally. They are found on
every continent except Antarctica. Wetlands include areas that are commonly referred to as marshes, swamps
and bogs. In coastal areas they are often tidal and are flooded for part of the day. In the past they were often
considered a ‘waste of space’, and in developed nations they were sometimes drained for agriculture or the
spread of urban settlements.

Wetlands are a highly productive biome. They provide important habitats and breeding grounds for a variety of marine
and freshwater species. In fact, a wide variety of aquatic species that we eat, such as fish, begin their life cycle in the
sheltered waters of wetlands. They are also important nesting places for a large number of migratory birds.

Wetlands are also a natural filtering system and help purify water and filter out pollutants before they reach
the coast. In addition, they help regulate river flow and stabilise the shoreline. FIGURE 1 shows a cross-section
through a mangrove wetland.

FIGURE 1 Cross-section of a mangrove wetland

High

' Q Salt marsh
tide

Low tide e Tidal flats
_-T=Es
@ Seagrass meadows: © Tidal flats:

e are covered by water all the time e are covered by tides most of the time
e bind the mud and provide shelter for young fish e are exposed for short periods of the day (low tide)
e produce organic matter, which is consumed by e are formed by silt and sand that has been

marine creatures (see FIGURE 2). deposited by tides and rivers

e provide a feeding area for birds and fish.
@® Mangroves: © salt marshes:

¢ have pneumatophores that trap sediment and e are covered by water several times per year

pollutants from the land and sea e provide decomposing plant
e change shallow water into swampland matter — an additional food ) )
e store water and release it slowly into the ecosystem source for marine life EeEDlE matter decomposmg

. . . remains of plant or animal matter
e have leaves that decompose and provide a food ¢ have high concentrations
. . pneumatophores exposed root
source for marine life of salt. -
) . systems of mangroves, which

e provide shelter, breeding grounds and a nursery for el e i e i & wieh

marine creatures and birds. the tide is in
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FIGURE 2 Topographic map extract, Binydjarma (Daliwuy Bay), Northern Territory
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On Resources

‘L‘f} eWorkbook Investigating topographic maps — Coastal wetlands in Dalywoi Bay (ewbk-8856)

Q Digital document Topographic map extract of Binydjarrna (Daliwuy/Dalywoi Bay) (doc-36265)

@ Video eLesson Investigating topographic maps — Coastal wetlands in Dalywoi Bay — Key concepts (eles-5179)
‘; Interactivity Investigating topographic maps — Coastal wetlands in Dalywoi Bay (int-8591)

.. Google Earth Binydjarrna (Daliwuy/Dalywoi Bay) (gogl-0148)
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2.10 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 B LEVEL 3
1,2,3,9, 14 4,5,8,10,15 6,7,11,12,13

Check your understanding

1. What other names are wetlands known by?
2. Describe the natural functions of wetlands in the environment.
3. Identify the following features on the map.
a. The highest point
b. An area that is subject to inundation
c. Atrack to the beach
4. Refer to FIGURE 2 and describe the environment at the following locations.
a. GR042309
b. GR071329
c. GR030320
d. GR042285
5. What is the purpose of a pneumatophore?
6. Identify the location of the highest point shown on this map and calculate its distance from the nearest
vehicle track or road.
7. How does the plant material rotting in salt marshes help marine life?

Apply your understanding

8. Refer to FIGURE 2.
a. Locate the grid square bounded by the following grid references: GR030300, GR030310, GR040030,
GR040310.
b. Describe the natural environment in this area.
c. Describe how this environment would change over the course of the day.
d. Explain how this environment would be impacted if there was a cyclone in the area.
9. What are seagrass meadows and why are they important?
10. Why do salt marshes have high levels of salt?
11. Explain how wetlands help to purify water.
12. How do mangrove wetlands help to stop erosion of coastlines?

Challenge your understanding

13. A proposal has been put forward to construct a canal housing estate in the square bounded by the following
grid references in FIGURE 2: GR030300, GR030310, GR040030, GR040310. Based on the features and
topography in this area, is this proposal a good idea? (Hint: In addition to looking at the map in FIGURE 2,
consider the photos of Binydjarrna (Daliwuy Bay) included in subtopic 2.12.3 FIGURES 1 and 2.)

14. Propose an organisation designed to protect wetland areas. Create a name, logo and description for your
organisation that tell the public why wetlands are important and how you can help protect them.

15. If the mangroves were all cleared from a wetland, predict what impact this would have on the other parts of
the biome.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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2.11 Thinking Big research project —
Our world of biomes AVD

only

The content in this subtopic is a summary of what you will find in the online resource.

Scenario

Biomes are not all the same. Across the Earth we recognise four distinct terrestrial biomes: forests, deserts,
grasslands and tundra. In addition, there are also different aquatic biomes: freshwater and marine (saltwater).
Within each of these biomes there are also distinct variations — the list seems to be endless! The Department
of the Environment is keen to produce a display that explains these differences and the various influences on
biome development.

Task

learnON You have been commissioned by the Department of the Environment to carry out an in-depth
study of biomes, their characteristics, the factors that influence their development and the
T variations that exist within them. You will create an engaging annotated visual display (AVD)
to showcase your findings.

Go to your Resources tab to access the resources you need to complete this research project.

Resources

ProjectsPLUS Thinking Big research project — Our world of biomes AVD (pro-1088)
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2.12 Review
2.12.1 Key knowledge summary

2.2 Features of biomes

e Biomes are communities of plants and animals that extend over large areas due to similarities of climate
within the area of the biome.

o There are five major terrestrial (land-based) biomes.

e Key biomes include forest, grassland, desert, tundra and aquatic, each with differing levels of biodiversity.

2.3 Major Australian biomes

e Australia has a variety of different biomes. In the north are tropical rainforests and savanna grasslands,
and in the centre is a wide expanse of desert that is second in area only to the Sahara Desert in Africa.

e Differences in climate, latitude, altitude and proximity to the coast play a major role in differences
between biomes.

e Australian biomes include wetlands and rivers, grasslands, seagrass meadows, forests and deserts.

2.5 The role of climate in biomes

e Climate is the strongest determining factor in the type of biome. It affects the location of the biome and
the flora and fauna in the biome.

o Latitude, altitude and proximity to the coast influence climate, which in turn influences the different
biomes.

¢ Latitude influences how much insolation is received by the land, with places closer to the equator
receiving far greater amounts.

o Altitude influences temperatures: as elevation increases, temperatures fall.

e Cold ocean currents meeting warm land are more likely to lead to a desert.

2.6 The role of soil and vegetation in biomes

e Soils vary not only around the world but also within biomes.

o The characteristics of soil are determined by temperature, rainfall, and the rocks and minerals that make
up the bedrock and the vegetation.

o Tropical rainforests have higher temperatures, which creates weathering. High rainfall leads to leaching,
whereas tundra soils are shallow and poorly developed.

e Soil contains a variety of lifeforms including bacteria, earthworms and algae.

e Net Primary Production (NPP) refers to the energy or biomass produced by particular biomes and tends to
be greatest in tropical rainforests.

2.8 Use of grassland biomes

e Grassland are landscapes dominated by grass, for example savanna, chaparral, cerrado, prairie, rangeland
and steppe.

e QGrasslands once occupied about 42 per cent of the Earth’s land surface, but today they make up about
25 per cent of its land area. Grasslands are found on every continent except Antarctica.

e Grasslands are extremely susceptible to desertification.

e They are particularly important for the production of food grains, including corn, wheat, oats, barley, millet,
rye and sorghum. They can also be used in the production of fibres, namely cotton, yarn, flax and hemp.

2.9 Productivity of coral reef biomes

e Coral reefs are one of the most biodiverse environments on Earth and are built by polyps that live in groups.

e Coral reefs have been found to contain compounds vital to the development of new medicines.

e The productivity of coral reefs can be hindered by a number of factors including predators, such as the
crown-of-thorns starfish, that prey on coral polyps, which affects the whole ecosystem.
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2.12.2 Key terms

biodiversity a variety of living organisms in an area
clearfelling the removal of all trees in an area
climate the long-term precipitation and temperature patterns of an area

coral polyp a tube-shaped marine animal that lives in a colony and produces a stony skeleton. Polyps are the living part of a
coral reef.

deforestation clearing forests to make way for housing or agricultural development

desertification the conversion of an area to have desert-like qualities, usually caused by overgrazing, prolonged drought or
climate change

diurnal temperature the variation in high and low temperature on a given day

industrial materials primary industry sources such as forestry (wood) or mining (iron ore) that can be used in the
manufacturing of other goods

insolation the level of solar energy that reaches the Earth’s surface

leaching the process in which water runs through soil, dissolving minerals and carrying them into the subsoil
leeward describes the area behind a mountain range, away from the moist prevailing winds

nocturnal active during the night

organic matter decomposing remains of plant or animal matter

permafrost permanently frozen ground

pneumatophores exposed root system of mangroves, which enable them to take in air when the tide is in
prevailing winds winds that blow from the direction that is typical at that time of year and place

urbanisation the process of economic and social change in which an increasing proportion of the population of a country or
region lives in urban areas

windward describes the side of a mountain that faces the prevailing winds

2.12.3 Reflection

Complete the following to reflect on your learning.

Revisit the inquiry question posed in the Overview:

What are biomes, where are they, why are they different, and what do humans use them for?

1. Now that you have completed the chapter, create a mind map that addresses the inquiry question.
2. Write a paragraph in response to each part of the inquiry question.

FIGURE 1 Coastal mangroves at Binydjarrna (Daliwuy Bay), East Arnhem Land,
Northern Territory
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Subtopic | Success criteria
2.2 | can identify key features of biomes.
| can locate examples of major biomes on a world map.
23 | can outline Australia’s major biomes.
24 | can describe the spatial relationships between two or more
thematic maps.
| can explain how the features shown on thematic maps influence
each other’s spatial distribution.
25 | can explain the different factors affecting climate and biomes.
2.6 | can describe the importance of soil in vegetation and biomes.
2.7 | can construct and describe a transect on a topographic map.
2.8 | can describe different uses of grassland biomes.
2.9 | can explain how people use and change coral reef biomes.
210 | can explain how the wetland biome in Binydjarrna (Dalywoi/
Daliwuy Bay) functions.
11| Resources

"',A_’..: eWorkbook Chapter 2 Extended writing task (ewbk-8526)

Chapter 2 Reflection (ewbk-8525)
Chapter 2 Student learning matrix (ewbk-8524)

“ Interactivity Chapter 2 Crossword (int-8592)

FIGURE 2 The coastline at Binydjarrna

(Daliwuy Bay), East Arnhem Land, Northern Territory
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ONLINE RESOURCES

Below is a full list of rich resources available online for this chapter. These resources are designed to bring ideas to
life, to promote deep and lasting learning and to support the different learning needs of each individual.

eWorkbook Interactivities
2.1 Chapter 2 eWorkbook (ewbk-8094) O 2.2 Beautiful biomes (int-3317) O
2.2 Features of biomes (ewbk-8820) O Major biomes of the world (int-8764) O
2.3 Major Australian biomes (ewbk-8824) O Climatic zones of the world (int-8765) O
2.4 SkillBuilder — Describing spatial relationships in 2.3 Major Australian biomes (int-8588) O
thematic maps (ewbk-8828) O 2.4 SkillBuilder — Describing spatial relationships in
2.5 The role of climate in biomes (ewbk-8832) O thematic maps (int-3344) O
2.6 The role of soil and vegetation in biomes 2.5 The role of climate in biomes (int-8589) O
(ewbk-8836) O 2.6 Why are biomes different? (int-3319) O
2.7 SkillBuilder — Constructing and describing a transect 2.7 SkillBuilder — Constructing and describing a transect
on a topographic map (ewbk-8840) O on a topographic map (int-3345) O
2.8 Use of grassland biomes (ewbk-8844) O 2.8 QGrass, grains and grazing (int-3318) O
2.9 Productivity of coral reef biomes (ewbk-8848) O 2.9 Productivity of coral reef biomes (int-8590) O
2.10 Investigating topographic maps — Coastal wetlands in 2.10 Investigating topographic maps — Coastal wetlands
Dalywoi Bay (ewbk-8856) O in Dalywoi Bay (int-8591) O
2.12 Chapter 2 Extended writing task (ewbk-8526) O 2.12 Chapter 2 Crossword (int-8592) O
Chapter 2 Reflection (ewbk-8525) O
Chapter 2 Student learning matrix (ewbk-8524) O Fieldwork
Sample responses 2.6 Soil testing (fdw-0027) O
2.1 Chapter 2 Sample responses (sar-0153) O Weblink
Digital document 2.5 Bureau of Meteorology (BOM) (web-6418) O
2.8 Good Food (web-6417) O
2.10 Topographic map extract of Binydjarrna
(Daliwuy/Dalywoi Bay) (doc-36265) O myWorld Atlas
. 2.3 Australia’s alpine biomes (mwa-7340) O
2.8 Wheat (mwa-7343) O
2.1 Bountiful biomes (eles-1717) O ;
Biomes — Photo essay (eles-5172) O ProjectsPLUS
22 Fea}tures of b!ome§ — Key concepts (eles-5173) = 2.11 Thinking Big research project — Our world of
2.3 Major Australian biomes — Key concepts (eles-5174) [ biomes AVD (pro-1088) 0
2.4 SkillBuilder — Describing spatial relationships in
thematic maps (eles-1726) O Google Earth
2.5 The role of climate in biomes — Key concepts
(eles-5179) [0  2.10 Google Earth Binydjarrija (Daliwuy/Dalywoi Bay)
2.6 The role of soil and vegetation in biomes — Key (gogl-0148) O
concepts (eles-5176) O
2.7 SkillBuilder — Constructing and describing a transect
on a topographic map (eles-1727) O : :
2.8 Use of grassland biomes — Key concepts (eles-5177) [J Thgre are many resources available for exclusively teachers
2.9 Productivity of coral reef biomes — Key concepts online.
(eles-5178) O
2.10 Investigating topographic maps — Coastal wetlands in
Dalywoi Bay — Key concepts (eles-5179) O

66 Jacaranda Geoactive 2 NSW Australian curriculum Geography Stage 5 Fifth Edition



eles-1726

2.4 SkillBuilder — Describing spatial relationships in
thematic maps

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the spatial relationship between two or more thematic
maps and the degree to which they influence each other’s distribution in space.

2.4.1 Tell me

What are spatial relationships in thematic maps?

A spatial relationship is the interconnection between two or more pieces of information in a thematic map, and
the degree to which they influence each other’s distribution in space.

Why are spatial relationships in thematic maps useful?

Spatial relationships between features or information in thematic maps are the links between the distribution
of those features. Finding these links can help us to see the world in an organised manner. They are useful in
helping you, as a student, to understand how one thing affects another.

They are also used by:
e councils, when determining planning permits
e transport authorities, when determining new freeways, rail links and tunnels
e meteorologists, when predicting the weekly weather.

Model

The maps in FIGURE 1(a) and (b) show that, across Asia, there is a strong interconnection between climate and
biomes. In areas of high rainfall throughout the tropics, rainforest biomes dominate. In western India’s hot
desert and in the cold mountains, desert biomes exist. In central Asia, the cold deserts and semi-deserts are so
dry that desert and grassland biomes dominate the environment. There is no interconnection between climate
and the wetland biomes of north-east China and Bangladesh’s delta region. Overall though, there is a strong
spatial relationship in Asia between biomes and climate.

A description of a spatial relationship in thematic maps:
e clearly identifies which features on thematic maps are linked or interconnected
e points out obvious anomalies, where no linkages or interconnections can be observed
o describes the extent of interconnections (for example, as strong or weak).

2.4.2 Show me

How to find and describe a spatial relationship in thematic maps

You will need:
e two thematic maps that can be compared
e an atlas.

Procedure:

Step 1

Use an atlas to familiarise yourself with the mapped area. Place names are important to use in your writing.
In FIGURE 1, identify places such as India and China.

Jacaranda Geoactive 2 NSW Australian curriculum Geography Stage 5 Fifth Edition



Step 2

Identify areas on both maps that have a distinct interconnection by looking for similar patterns in similar parts
of the maps. In FIGURE 1, biomes are clearly linked to climate, with temperatures, rainfall and other climatic
factors having an important role in determining what will grow in an area. Write a few sentences outlining
where these strong interconnections occur. For example: ‘In central Asia, the cold deserts and semi-deserts are
so dry that desert and grasslands biomes dominate the environment’.

Step 3

Search the maps carefully and look for any areas where there seem to be no connections between biomes and
climate. If necessary, write a few sentences outlining where there are no interconnections. For example: ‘The
wetland biomes of north-east China and the Bangladesh delta are not linked to climate’.

FIGURE 1(a) Thematic map of Asia showing biomes
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Source: Spatial Vision

Step 4

Conclude your paragraph with a final statement about spatial relationships. For example: ‘In Asia there is a
strong spatial relationship between biomes and climate’.
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FIGURE 1(b) Thematic map of Asia showing climatic zones
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. m Resources

@ eWorkbook SkillBuilder — Describing spatial relationships in thematic maps (ewbk-8828)
@ Video eLesson SkillBuilder — Describing spatial relationships in thematic maps (eles-1726)

“ Interactivity SkillBuilder — Describing spatial relationships in thematic maps (int-3344)
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243 Letmedoit

Complete the following activities to practise this skill.

2.4 ACTIVITIES

1. Study the thematic maps showing Australia’s climate and the world’s biomes, shown in FIGURES 2 and 3. In a
paragraph, describe the spatial relationship between biomes and climate in Australia. Use the checklist to
ensure you cover all aspects of the task.

2. Based on what you have learned in this SkillBuilder, apply your skills to answer the following questions.

a.
b.
c.

Is there a strong relationship between Australia’s arid climates and desert biomes? Explain your answer
Is there a spatial relationship between Australia’s tropical rainforests and climate?

Is the spatial relationship between climate and the savanna (grassland) biome strong or weak? Explain
your answer.

. Name the main biome found in Tasmania. Why might there be only one biome on the map?
. Find one biome that does not occur in Australia. Suggest reasons why this is the case.

FIGURE 2 Climate classification of Australia
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FIGURE 3 Major biomes of the world
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Checklist

| have:
e clearly identified which features on thematic maps are linked or interconnected

¢ pointed out obvious anomalies, where no linkages or interconnections can be observed
* described the extent of interconnections (for example, as strong or weak).
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2.7 SkillBuilder — Constructing and describing a
transect on a topographic map

LEARNING INTENTION

By the end of this subtopic, you will have learned how to construct and describe a transect on a topographic map.

2.7.1 Tell me

What is a transect?

A transect is a cross-section with additional detail which summarises information about the environment. In
addition to the shape of the land, a transect shows what is on the ground, including landforms, vegetation, soil
types, settlements and infrastructure.

How are transects useful?

Transects can show:
e one or more features that occur along a line between two places
e interconnections between features
e change that occurs along the line.

You can use transects to identify changes in landforms, vegetation and land use. They can also help to show
the way certain features, such as landforms, influence other features, such as vegetation. They help us to
understand interconnections in the environment.

Transects are used by:
¢ land developers wanting to explore the key features of an environment
e agronomists seeking to record plant species between two points
e journalists wanting to show differences within a country.

A good transect:
e is drawn in pencil
e has ruled axes
e has labelled axes
e uses small dots
e is drawn with a smooth curve
e identifies key aspects such as slope, landform, vegetation and land use
e includes a title.

A good description of a transect:
o describes the key aspects of slope, landform, vegetation and land use
e identifies interconnections between key features
e notes any anomalies.

2.7.2 Show me

How to construct and interpret a transect
You will need:

eles-1727

* a topographic map of the region being considered

e a piece of paper with a straight edge for marking the contours
e another sheet of paper, or graph paper, to draw the transect on
e a light grey pencil

e aruler.
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Model

FIGURE 1 A transect of the Wallls of Jerusalem National Park, Tasmania

1500
-<— GR410655 GR427710 —>
1450
E 1400 -+
3 1350-
3
3 1300
o
3 1250
3 ]
©
-
S5, 1200
©
T 1150
1100
Landforms Alpine Lake Forest Rugged mountain area
Vegetation Alpine scrub E;TDS; peﬂgﬁ",’o‘?ne
Land use National park

Description of transect

The transect reveals that the main vegetation in the southern areas of the Walls of Jerusalem National Park
(where the undulating land reaches 1200 metres) is light alpine scrub. This area contains a lake before the scrub
changes to dense timber as the land increases in height. The dense timber gives way to native pencil pines as
the land gains further height from 1250 metres to 1400 metres. Where the land rises to 1450 metres, the area is
described as rugged mountains. All of this area is designated national parkland.

Procedure

To complete a transect, you must have a topographic map of the place you wish to examine. You then need to
choose the area you would like to look at and the two points that will give you the best line through that area.
Remember that you will be examining the land’s shape and features. In FIGURE 1, the two selected points are grid
references 410655 and 427710.

Step 1

Choose the area on your topographical map that you would like to look at, and the two points that will give
you the best line through that area. In FIGURE 1, the two selected points are grid references 410655 and 427710.
Step 2

Place the straight edge of a piece of paper between the two points. In pencil, mark the two extremities of the
transect on the edge. Label these with the place names or grid references.

Step 3

Create a mark where each contour line touches the edge of the paper. Beside each mark, write the height of the
contour line (see FIGURE 2). (It’s a good idea to check the contour interval on the topographic map. This will tell
you how many metres the lines increase or decrease by.) It may be necessary to lift the page edge or follow the
contour line to find a number. Hold your page firmly and lift the edges to prevent your page moving off the line
of the transect. When you have completed all the contour markings, you can lift the page away from the map.
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FIGURE 2 Marking the contour lines

Step 4

On the other sheet of paper, use your ruler to draw a vertical and a horizontal axis. The horizontal base

line should be as long as your cross-section from start to finish. The vertical scale needs to give a realistic
impression of the slopes and landforms. If you exaggerate the scale too much, you distort the shape of the land
and a hilly area can appear mountainous. Although some vertical exaggeration is acceptable, try to choose a
vertical scale carefully. For this exercise, use one centimetre to represent 100 metres.

Step 5

Place the edge of the paper with the contour markings along the horizontal axis. At each contour marking, find
the matching height on the vertical scale. Put a small dot directly across from that height and above the contour
marked on the edge of the paper.

Step 6

Join the dots with a smooth line to show the slope of the land, as shown in FIGURE 3. Notice that a notch has been
used to show a river on the cross-section, and that the river has been labelled. Think about the depth of the river,
and keep the notch shallow. Other features can be marked in a similar way when preparing the cross-section.
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FIGURE 3 Drawing up the shape of the transect
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Step 7
Complete the cross-section with the geographical conventions of a title and labelled axes. Shade the area below
the line of your cross-section. Include labels for the axes: height above sea level and distance (see FIGURE 4).

FIGURE 4 The shape of the land is completed.
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Step 8

Beneath your completed cross-section, draw a table, like that in FIGURE 1, to indicate when a feature changes
on the transect. Label each category to the left of the vertical axis, as in FIGURE 1. Common categories used
here include landforms, vegetation, land use, transport, settlement and sometimes soils, depending on what you

would like to show on your transect.
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Complete your transect by referring back to the map to determine where a feature occurs, such as native pencil
pine in FIGURE 1. Place your paper edge back onto the topographic map to be accurate. FIGURE 1 shows three
categories completed: landforms, vegetation and land use.

Check that the geographical conventions are complete on your transect: include a title and label the axes as
‘Height above sea level’ and ‘Distance’.

Step 9

Compare your transect with that of a classmate. Are the transects identical shapes? If not, it will be because you
have chosen different scales to draw the vertical axis. Land formations can become distorted or misshapen by the
choice of scale, and this is referred to as vertical exaggeration (VE). To calculate the VE of your transect, you
need to know the scale of your map and the scale of your transect.

In FIGURE 1, the original map had a scale of 1 centimetre to 250 metres, and the transect in FIGURE 1 had a scale
of 1 centimetre to approximately 75 metres. The vertical exaggeration of 3.3 is found by dividing the horizontal
scale by the vertical scale:

250

VE=—-
75

=33

The VE is reflected in the shape of the transect, which has sharp, high peaks that are not truly representative of the
real world. Ideally, vertical exaggeration should not distort the natural shape too much.

Step 10

Write a description of the transect. Be sure to:
e describe the key aspects of slope, landform, vegetation and land use
¢ identify interconnections between key features
¢ make note of any anomalies.

Resources

eWorkbook SkillBuilder — Constructing and describing a transect on a topographic map (ewbk-8840)
Video eLesson SkillBuilder — Constructing and describing a transect on a topographic map (eles-1727)

Interactivity SkillBuilder — Constructing and describing a transect on a topographic map (int-3345)

2.7.3 Let me do it

int-3345 . o . L
Complete the following activities to practise this skill.

2.7 ACTIVITIES

1. Using the topographic map for Binydjarma (Daliwuy Bay) provided (you can download a copy of the map from
your online Resources), construct a transect from grid reference 017310 to grid reference 080295. Use the
categories of landforms, vegetation and land use. Also calculate the vertical exaggeration of your transect. Once
complete, write a description of the transect. Use the checklist to ensure you cover all aspects of the task.

2. Based on what you have learned in this SkillBuilder, apply your skills to answer the following questions.

a. List the biomes found on your transect.

b. Using the scale, mark the horizontal distance on your transect where the land is affected by water.

c. How is the vegetation interconnected with the shape of the land?

d. How does the landform affect human activities?.

e. If you were to build a house on the land shown in your transect, where would you choose to build, and
why? >
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FIGURE 5 Topographic map extract, Binydjarrma (Daliwuy Bay), Northern Territory
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Checklist

In drawing a transect, | have:
e drawn in pencil
e ruled the axes
¢ |abelled the axes
e used small dots
e drawn with a smooth curve
¢ identified key aspects such as slope, landform, vegetation and land use
¢ included a title.

In describing a transect, | have:
¢ described the key aspects of slope, landforms, vegetation and land use
¢ identified interconnections between the key features
e noted any anomalies.
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2.11 Thinking Big research project —
Our world of biomes AVD

Scenario

Biomes are not all the same. Across the Earth we recognise four distinct terrestrial biomes: forests, deserts,
grasslands and tundra. In addition, there are also different aquatic biomes: freshwater and marine (saltwater).
Within each of these biomes there are also distinct variations — the list seems to be endless! The Department
of the Environment is keen to produce a display that explains these differences and the various influences on
biome development.

Task

You have been commissioned by the Department of the Environment to carry out an in-depth study of biomes,
their characteristics and the factors that influence their development and the variations that exist within them.
You will create an engaging annotated visual display (AVD) to showcase your findings. Your display must be
visually appealing and should include:

e appropriate pictures

¢ maps showing the location of different biomes

o diagrams to help explain the variations within biomes

o written information about biome formation and characteristics.
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Process

¢ Click on the Start new project button to enter the project due date and set up your project group if you
wish. You may work individually or in pairs, depending on your teacher's preference. Save your settings
and the project will be launched.

e Navigate to the Research forum, where you will find starter topics loaded to guide your research.
You can add further topics to the Research forum if you wish. In the Media centre you will find an
assessment rubric and some helpful weblinks that will provide a starting point for your research.

¢ As you conduct your research, remember to record details of your sources so you can create a
bibliography to submit with your AVD. Add your research notes and source details to the relevant topic
pages in the Research forum. You can print out the Research report in the Research forum to easily view
all the information you have gathered, if you wish.

¢ Once you have completed your research, create your AVD. Use headings to help organise and break up
the information. Add images, diagrams and maps where appropriate and ensure your text information is
clear and concise. Remember to give your AVD a suitable title and to complete your bibliography.

e Review your work thoroughly, checking for correct spelling and grammar. Ensure that all maps have
BOLTSS applied and images have captions. Once you are happy with your work, submit your AVD and
bibliography to your teacher for assessment.

Resources

ProjectsPLUS Thinking Big research project — Our world of biomes AVD (pro-1088)
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3 Biomes produce food

TOPIC 1 SUSTAINABLE BIOMES
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3.1 Overview

Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this topic.

Everyone needs to eat. How does the world produce all the food it needs, and is there a better way?

3.1.1 Introduction

Food is a fundamental part of every person’s life. For many people, what to eat each day can be a constant
thought; for some, a constant worry. Food is an essential need for every human as it provides the essential
nutrients for the body to sustain and maintain a healthy life. Biomes are key to producing the world’s food.

STARTER QUESTIONS

1. Why do you think people around the world eat different kinds of food?
2. Do you think there is enough food in the world for everybody? Why? How do you know?
a. Is there enough space for your family to grow fruit and vegetables in your home garden, if you had to?
b. Does your family have a garden and, if so, does your family grow its own food?
c. Conduct a class discussion to establish to what extent people in your class grow food at home.
d. List the advantages and disadvantages of growing food at home.
3. Watch the Biomes produce food — Photo essay video in your online Resources. How much do you know
about where your food comes from?

FIGURE 1 Fresh food market in Goa, India
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Resources

eWorkbook Chapter 3 eWorkbook (ewbk-8095)

Video eLessons A plate full of biomes (eles-1718)
Biomes produce food — Photo essay (eles-5180)
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3.2 Feeding the world

LEARNING INTENTION

By the end of this subtopic, you will be able to describe the major food staples around the world and where they
are located. You will also be able to explain why food demand is increasing.

3.2.1 The major food staples

Staple foods are those that are eaten regularly and in such quantities that they constitute a dominant portion

of a diet. They form part of the normal, everyday meals of the people living in a particular place or country.
The world has over 50 000 edible plants. Staple foods vary from place to place but are typically inexpensive or
readily available. The staple food of an area is normally interconnected to the climate of that area and the type
of land.

Most staple foods are cereals, such as wheat, barley, rye, oats, maize and rice, or
root vegetables, such as potatoes, yams, taro and cassava. Maize, rice and wheat
provide 60 per cent of the world’s food energy intake; 4 billion people rely on them

as their staple food staple an important food product

or item that people eat or
use regularly

edible fit to be eaten as
food; eatable

Other staple foods include legumes, such as soya beans and sago; fruits, such as
breadfruit and plantains (a type of banana); and fish. FIGURE 1 shows the major food
staples grown throughout the world.

. FIGURE 1 Staple foods around the world
int-7917
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Wheat, maize and fish

Wheat is a cereal grain that is cultivated
across the world. In 2019, world production
of wheat was nearly 735 million tonnes,
making it the second most produced cereal
after maize (1.1 billion tonnes). (The

third most produced cereal is rice, at

496 million tonnes.) World trade in wheat is
greater than for all other crops combined.

FIGURE 2 Wheat is used in a wide variety of foods such as
breads, biscuits, cakes, breakfast cereals and pasta.

a8 _—

Wheat was one of the first crops to be
easily cultivated on a large scale, with the
added advantage of yielding a harvest that
could be stored for a long time. Wheat
covers more land area than any other
commercial crop (see FIGURE 1) and is
the most important staple food for humans
(FIGURE 2).

Maize, or corn (FIGURE 3), was commonly
grown throughout the Americas. In the
late fifteenth and early sixteenth centuries,
explorers and traders carried maize back to Europe and introduced it to other countries.
It then spread to the rest of the world, as it was a robust crop with the ability to grow
in different environments. Sugar-rich varieties called sweet corn are usually grown for commercial an activity that is
human consumption, while field corn varieties are used for animal feed and biofuel. concerned with buying and/or
Maize is the most widely grown grain crop in the Americas, covering 70—100 million ST EILEs EF EERIEES
. . . biofuel fuel that comes from

acres of farmland in the US alone, which accounts for nearly 40 per cent of all maize

. renewable sources
grown in the world (see TABLE 1).

TABLE 1 Top 10 maize producers, 2019

Country Production (million tonnes)

United States 3775
China 224.9
Brazil 83.0
India 42.3
Argentina 40.0
Ukraine 39.2
Mexico 32.6
Indonesia 20.8
France 171
South Africa 15.5

Source: Food and Agriculture Organization of the United Nations. FAOSTAT. Latest update: 2019. Accessed: 3 March 2021.
http://www.fao.org/faostat/en

Fish is a staple food in some societies. The oceans provide an irreplaceable, renewable source of food and
nutrition essential to good health. According to the United Nations Food and Agriculture Organization, about
75 per cent of fish caught is used for human consumption. The remainder is converted into fishmeal and oil,
used mainly for animal feed and farmed fish (FIGURE 4).
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FIGURE 3 Maize, or corn

FIGURE 4 A fish haul in Bali, Indonesia

In general, people in developing countries, especially those in coastal areas, are much more dependent on
fish as a staple food than those in the developed world. About one billion people rely on fish as their primary

source of animal protein.

3.2.2 Food production

In the late eighteenth century, British economist and philosopher Thomas Malthus
proposed a theory that the rate of food production would be unable to keep up with
human population growth, with catastrophic consequences for humanity. However,
technological advances and the Green Revolution allowed humans to feed the
growing population, producing more food on a larger scale through monoculture.
With the Earth’s population projected to rise to nine billion people by 2050, what
needs to be done to sustainably ensure there is enough food for everyone?

int-8599  improvements were made to seeds, irrigation, fertiliser and markets.

Green Revolution a significant
increase in agricultural
productivity resulting from the
introduction of high-yield varieties
of grains, the use of pesticides
and improved management
practices

monoculture the cultivation of

a single crop on a farm or in a
region or country

FIGURE 5 World distribution of cropland, pasture and maize. More maize, for example, could be grown if
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3.2.3 Spatial issues with our food

FIGURE 5 shows the space that is used for agriculture around the world. With continued population growth,

the availability of arable land is a concern. For example, there is currently about one-sixth of a hectare of
arable land per capita in East and South Asia. The population of these regions is expected to experience rapid
growth, but very little additional land is available for agricultural expansion. Consequently, arable land per
capita will continue to decline in these areas, leading to a potential food crisis.

3.2.4 Food production increases

Agricultural yields vary widely around the world depending on climate, management practices and the types
of crops grown. Globally, 15 million square kilometres of land are used for growing crops — altogether, that’s
about the size of South America. Approximately 32 million square kilometres of land around the world are
used for pasture — an area about the size of Africa. Across the Earth, most land that is suitable for agriculture
is already used for that purpose, and in the past 60 years we have increased our food production.

FIGURE 6 Crop yields (average) in developing countries, 1961 to 2030

5
4
E 4
E 31 I 1961-63
§ +— 1997-99 arable describes land that can be
% ol Il 2030 (projected) used for.growmg crops
I~ per capita per person
yield amount of agriculture
14 produced or provided
FAO Food and Agricultural
Organization of the United Nations
Rice Maize Wheat Soy- Seed- Ground-Sorghum Millet Pulses innovation new and original
bean cotton nut improvement to something, such
Source: Food and Agriculture Organization of the United Nations, 2015, World agriculture: towards EBE piece of technology or a
2015/2030 — Summary report, Table: Crop yields in developing countries, 1961 to 2030. Accessed: 3 variety of plant or seed

March 2021.http://www.fao.org/docrep/004/y3557e/y3557e08.htm#

FAO projections suggest that cereal demand will
increase by almost 50 per cent by 2050 (see FIGURE 6).
To meet this demand, either current land will need to
increase yields per unit of area, croplands will need to
expand by replacing natural habitats, or farmers will
need to grow crops more efficiently.

FIGURE 7 Farmers in Kenya research plant
diseases at a plant health clinic.

ZAHANP g

Agricultural innovations have also changed and
increased global food production. They have
boosted crop yields through advanced seed genetics,
agronomic practices (scientific production of food
plants) and product innovations that help farmers
maximise productivity and quality (see FIGURE 7).
In this way, the nutritional content of crops can

be increased.
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3.2.5 Increasing our food production

World food production has grown substantially over the past century. Increased fertiliser application and more
water usage through irrigation have been responsible for over 70 per cent of crop yield increases. The Second
Agricultural Revolution in developed countries after World War II and the Green Revolution in developing
countries in the mid 1960s transformed agricultural practices and raised crop yields dramatically.

Since the 1960s agriculture has been more productive, with world per capita agricultural production increasing
by 25 per cent in response to a doubling of the world population.

It is possible to get even more food out of the land we are already using. For example, FIGURE 5 shows the
places where maize yields could increase and become more sustainable by improving nutrient and water
management, seed types and markets.

Environmental factors

In the past, growth in food production resulted mainly from increased crop yields per unit of land and to a
lesser extent from expansion of cropland. From the early 1960s until 2014, total world cropland increased
by only around 10 per cent, but total agricultural production grew by 60 per cent. Increases in yields of
crops such as sweet potatoes and cereals were brought about by a combination of?:

e increased agricultural inputs

e more intensive use of land

e the spread of improved crop varieties.

In some places, such as parts of Africa and South-East Asia, increases in fisheries

(areas where boats are used to catch fish) and expansion of cropland areas were the

main reasons for the increase in food supply. In addition, cattle herds became larger.

In many regions — such as in the savanna grasslands of Africa, the Andes, and the SEEENE dEsaibes T
mountains of Central Asia — livestock is a primary factor in food security today. use by people of the Earth’s
Fertilisers have increased agricultural outputs and enabled more intensive use of the environmental resources at a rate
land. The global fertiliser use of 208 million tonnes in 2020 represents a 30 per cent such that the capacity for renewal

is ensured
increase since 2008.
TABLE 1 Fertiliser use, 1959-60, 1989-90 and 2020
Fertiliser use Annual growth
(million nutrient tonnes) (per cent)

Developed countries 24.7 81.3 86.4 4.0 0.2
Developing countries 2.7 62.3 121.6 10.5 2.2
East Asia 1.2 31.4 55.7 10.9 1.9
South Asia 0.4 14.8 33.8 12.0 2.8
West Asia/North Africa 0.3 6.7 11.7 10.4 1.9
Latin America 0.7 8.2 16.2 8.2 2.3
Sub-Saharan Africa 0.1 1.2 4.2 8.3 3.3
World total 27.4 143.6 208.0 5.5 1.2
Nitrogen 9.5 79.2 115.3 71 1.3
Phosphate 9.7 375 56.0 4.5 1.3
Potash 8.1 26.9 36.7 4.0 1.0

Source: Bumb, B. and C. Baanante. 1996. World Trends in Fertilizer Use and Projections to 2020. 2020 Brief 38, Table 1. Washington,
DC: International Food Policy Research Institute. Reproduced with permission from the International Food Policy Research
Institute http://www.ifpri.org/. The original brief in which this table appears is available online at http://www.ifpri.org/publication/
world-trends-fertilizer-use-and-projections-2020.
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Trade factors and economic factors

From the 1960s onwards, there has been significant growth of world trade in food and agriculture. Food and
fertiliser imports by developing countries have grown, reducing the threat of famine in those countries.

TABLE 2 Percentage share of crop production increases, 1961-2030*

Arable land Increases in Harvested land
expansion (1) cropping intensity (2) expansion (1 + 2) Yield increases

1997/99- 1997/99- 1997/99- 1997/99-
1961-99 2030* 1961-99 2030* 1961-99 2030* 1961-99 2030*
All developing 23 21 6 12 29 33 71 67
countries
South Asia 6 6 14 13 20 19 80 81
East Asia 26 5 -5 14 21 19 79 81
East and North 14 13 14 19 28 32 72 68
Africa
Latin America and 46 33 -1 21 45 54 55 46
the Caribbean
Sub-Saharan Africa 35 27 31 12 66 39 34 61
World 15 7 22 78
* projected

Source: Food and Agriculture Organization of the United Nations. World agriculture: towards 2015/2030 — Summary report.
Rome, 2002. Table A7 and A8. Accessed: 3 March 2020. http://www.fao.org/3/y3557e/y3557e.pdf

3.2.6 The impact of the Green Revolution

The Green Revolution was a result of the
development and planting of new hybrids
of rice and wheat, which led to greatly
increased yields. There have been a number
of green revolutions since the 1950s,
including those in:
e the United States, Europe and Australia in
the 1950s and 1960s
e New Zealand, Mexico and many Asian
countries in the late 1960s, 1970s and
1980s.

FIGURE 8 Applying fertiliser to crops in the Punjab, India

The Green Revolution saw a rapid
increase in the output of cereal crops —
the main source of calories in developing
countries. Farmers in Asia and Latin
America widely adopted high-yielding
varieties. Governments, especially those
in Asia, introduced policies that supported
agricultural development. In the 2000s, cereal harvests in developing countries . .
were triple those of 40 years earlier, while the population was only a little over ?yb"d a plant or animal bred
rom two or more different
twice as large. Planting of high-yield crop varieties coincided with expanded species, breeds or varieties,
irrigation areas and fertiliser use, leading to significant increases in cereal output usually to attain the best features
and calorie availability. from each type
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How well do you know the characteristics and features of your local biome?
Careful observation of the landscapes around us can be difficult when we
see them everyday, but stopping to create an annotated field sketch can help
to train our focus, so that we see things that we don’t normally notice. Seeing
new aspects of our everyday environment can also help us to consider how
the features and characteristics formed, change and interconnect.
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Learn more about field sketches using the Annotating a field sketch of f"“«.r-;‘.‘:::?v;“.::fn- \\‘ talh boderabh vapmeton,
your biome fieldwork activity in your online Resources. Lo
Resources
eWorkbook Feeding the world (ewbk-8860)
Video eLesson Feeding the world — Key concepts (eles-5181)
Interactivities Staple foods around the world (int-7917)
Distribution of cropland, pasture and maize (int-8599)
Weblink United Nations Food and Agriculture Organization (web-6327)
Feed the World (web-3303)
myV\;oﬁ‘dAﬂos Deepen your understanding of this topic with related case studies and questions.
- ¢ Wheat
3.2 ACTIVITIES

1. Use the United Nations Food and Agriculture
Organization (UN FAO) weblink in your online
Resources to find out what is being done to promote
sustainable aquatic biomes.

2. FIGURE 5 shows where more crops could be grown.
Investigate how Mexico or a country in West Africa or
Eastern Europe could improve the sustainability of its
agriculture. Create a mind map or flow chart diagram
to represent your findings.

3. Research the background of the Green Revolution
— why it occurred, the key places involved and the
changes that resulted. Create a dot-point summary of
your findings.

4. Some scientists are suggesting that there will be a
new Green Revolution. Investigate current thinking
and predict the potential scale of this possible
agricultural change.

5. Use the Feed the World weblink in your online
Resources to watch the interactive maps. Describe
how the challenge of meeting the needs of a
growing and increasingly affluent population can
be met.

6. Use the Focus on Fieldwork link in your online
Resources to undertake fieldwork on the soil around
your school. Use SkillBuilder 3.3 to help with the
ternary graph. (If you have completed this fieldwork
before, compare your results. What might account
for any similarities or differences in
your data?)

FIGURE 9 How will agriculture need to change
to meet global human needs?
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3.2 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 W LEVEL 3
2,3,6,8,9,12 4,5,10, 11, 14,16 1,7,13,15,17,18

Check your understanding

. Define what makes a food a staple.

. List the main staple foods of the world and the places (continents) where they are grown.

. What is biofuel?

. Outline the interconnection between population and food production.

. Outline where there are concerns for food production in East and South Asia.

. Approximately how many people around the world rely on fish as their main source of animal protein?
. Refer to TABLE 1. Describe the trends in the use of fertilisers from 1960 to 2020.

. Match the following terms to their definitions.

OO, WN

Monoculture A plant or animal bred from two or more different species, breeds or
varieties, usually to attain the best features from each type

Yield Land that is good for growing crops

Hybrid An amount of agricultural produce provided or grown

Arable Growing only one type of crop in an area

Apply your understanding

9. Explain why plants, rather than animals, dominate as the major staple foods of the world.

10. Australia is an exporter of wheat. Explain why Australia is able to produce such a surplus.

11. Explain how the increasing demand for cereals can be met.

12. Explain the impact on the environment if agricultural lands were to increase.

13. With reference to a specific place, suggest how increasing population densities might influence future crop
production.

14. Although fish may be a staple food for many people, why is it not possible for fish to be a staple food for everyone?

15. Choose three strategies for improving the sustainability of crops over time. Evaluate and discuss the
sustainability of each strategy.

Challenge your understanding

16. With the increase in world population
and greater pressure on fish stocks,
what could be done to sustain fish
stocks in oceans and lakes?

17. Maize is currently used as feed for
animals, as biofuel and as food
for humans. Why might this be an
unsustainable environmental practice
in future?

18. Should countries that are more
economically developed be supporting
those who struggle to produce their
own food?

FIGURE 10 Irrigation system for cornfields, Ledn Province,
Spain

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

76 Jacaranda Geoactive 2 NSW Australian curriculum Geography Stage 5 Fifth Edition



3.3 SkillBuilder — Constructing ternary graphs

only

LEARNING INTENTION

By the end of this subtopic, you will be able to construct a ternary graph.

The content in this subtopic is a summary of what you will find in the online resource.

3.3.1 Tell me

What are ternary graphs?

Ternary graphs are triangular graphs that show the relationship or interconnection between three features
(FIGURE 1). Most graphs you have seen show the relationship between two features, not three.

3.3.2 Show me

How to construct ternary graphs

Step 1

Create an equilateral triangle by
drawing a 10-cm horizontal line, and
draw 10 marks that are 1 cm apart.
Label these 0 to 100, starting with

0 on the left-hand side. Angle these
marks to the left at 60° (FIGURE 2).

Step 2

At the 50 per cent point, draw a faint
vertical pencil line of about 9 cm,
which will help you to draw the other
two axes.

Step 3

Now from the 0 per cent point, draw
a diagonal line that is 10 cm long and
intersects with the vertical line. Draw
10 marks that are 1 cm apart along
this diagonal axis. Mark 100 per cent
at the bottom of the line and 0 at

the top.

FIGURE 1 Economic activity in selected countries
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Step 4

Repeat this step on the other side of the vertical line to
complete the triangle, but reverse the markings, so

0 is at the bottom of the line and 100 is at the top
(FIGURE 6).

Step 5

Erase the vertical line that you drew to centre your
graph.

Step 6

Use a ruler and carefully join points across the triangle
that add to 100 per cent.

Step 7

Label the axes with the three features that you are going
to plot.

Step 8

To plot data, you need to find the point where the
percentages for the three features intersect. Follow the
diagonal lines sloping down from left to right (\) from
the left-hand axis, the diagonal lines sloping up from
left to right (/) from the bottom axis, and the horizontal
lines from the right-hand axis. Find the spot represented
by the three sets of data and draw a small dot (FIGURE 7).
Label each point and complete the graph with a title

and source.

3.3.3Letmedoit

learnON Go to learnON to access the following
additional resources to help you build
T this skill:
e a longer explanation of this skill
and its application in Geography
(Tell me)

e a video demonstrating the step-by-
step process of this skill (Show me)

FIGURE 6 A ternary graph with its grid
completed and axes labelled
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e an activity and interactivity for you to practise the skill (Let me do it)
e self-marking questions to help you understand and use the skill.

Resources

eWorkbook SkillBuilder — Constructing ternary graphs (ewbk-8864)

Video eLesson  SkillBuilder — Constructing ternary graphs (eles-1728)

Interactivity SkillBuilder — Constructing ternary graphs (int-3346)
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3.4 Traditional agriculture

LEARNING INTENTION

By the end of this subtopic, you will be able to explain the traditional ways that different groups of people

produce food.

3.4.1 Types of agriculture

In the more developed countries of the world, large-scale agriculture provides
the food for the supermarkets to feed their populations. However, for many
people in developing nations, the food produced on their large farms is exported
to wealthy nations. To feed themselves they rely on subsistence agriculture and
local markets to buy and/or exchange food. As seen in FIGURE 1, subsistence-
farming practices predominantly occur in and around the tropics.

FIGURE 1 World agricultural practices and food production

subsistence describes farming
that provides food only for the
needs of the farmer’s family,
leaving little or none to sell

ATLANTIC

Tropic of Cancer

Farming types
I:l Nomadic hunters D Commercial plantation Mediterranean agriculture \V—I—E
[__] Nomadic herding [ Commercial pastoral I irrigation s
[ Extensive subsistence ~ [[1] Commercial grain [ unsuitable for irrigation
. . . . 0 2000 4000 km
[ Intensive subsistence [ intensive commercial —
Scale: 1 cm represents 1965 km

Source: FAO, 2021

CHAPTER 3 Biomes produce food 79



3.4.2 Hunters and gatherers: the San

Today, around 55 500 San (or Kalahari
Bushmen) live in the Kalahari Desert in
southern Africa. Less than five per cent still
live in the traditional way (FIGURE 2).

FIGURE 2 Naro San settlement, Ghanzi region, Botswana

Traditionally nomadic San people travel
in small family groups, roaming over
regions of up to 1000 square kilometres.
They have no pack animals and carry

few possessions—only spears, bows and
arrows, bowls and water bags. The San’s
clothes are made from animal skins.
When needed, they construct stick shelters
thatched with grass.

The San are experts at finding water and
tracking animals. The men hunt antelope
and wildebeest, while the women hunt small game such as lizards, frogs and tortoises, and gather roots, berries
and grubs. When the waterholes are full, empty ostrich shells are filled with water and buried in the sand for
times of drought.

3.4.3 Nomadic herders: the Bedouin

Bedouin people are nomads who live mainly in Syria, Iraq, Jordan, the countries of the Arabian Peninsula, and
the Sahara. Some groups are camel herders who live in the inner desert regions. Others herd sheep and goats
on the desert fringes, where more water is available. Unless Bedouin tribes find a good piece of grazing land,
they rarely stay in one place longer than a week (FIGURE 3).

Bedouin camel-herding families can survive on as few as 15 camels. The camels provide not only
transportation but also milk — a main staple of the traditional Bedouin diet. Camel meat is sometimes eaten,
and dried camel dung is used as fuel. Camel hair is collected and woven into rugs and tent cloth.

FIGURE 3 A Muzeina Bedouin family, Wadi Arada, Egypt
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nomadic describes a group of
people who have no fixed home
and move from place to place
according to the seasons, in
search of food, water and grazing
land
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3.4.4 Shifting agriculture: the Huli

The Huli people live in the rainforests of the
Papua New Guinea highlands (FIGURE 4). Many

FIGURE 4 Map showing Huli land, Papua New Guinea

still lead a traditional way of life. The land on
which they live has steep hillsides and dense
rainforest.

The Huli people use a farming system known
as shifting agriculture. The Huli clear a
patch of rainforest and plant crops of sweet
potato, sugar cane, corn, taro and green
vegetables. When the soil of the garden no
longer produces good crops, a new patch of
rainforest is cleared, leaving the old one to
recover naturally. The Huli’s individual huts are
built next to the gardens, and it is the women’s
responsibility to tend them. The garden crops
are supplemented by food that the men have
hunted (FIGURE 5). Wild and domesticated pigs
are a common source of meat.
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FIGURE 5 Huli tribesmen from the Tari Valley, Southern Highlands of Papua New Guinea

shifting agriculture system in
which small parcels of land are
used to produce food for a period
and abandoned when they become
less productive so they can recover
naturally, while the farmers move to
another plot of land
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Resources

eWorkbook Traditional agriculture (ewbk-8868)

Video eLesson  Traditional agriculture — Key concepts (eles-5182)

Interactivity Traditional agriculture (int-8593)
3.4 ACTIVITIES
FIGURE 6 Yurt phone
1. Using FIGURE 1 in subtopic 3.2, identify the staple foods that the San and Huli call, Bayan-Olgii,
have in their respective regions. Research if farms in these regions are exporting Mongolia
their foods.

2. Research the lives of peoples around the world who traditionally lived nomadic
lifestyles or used shifting agriculture.

a. Investigate the lives of one group, including if and how their ways of life have
changed over the last 50 years.

b. What factors have affected how they grow and/or collect food? Consider
possible positive and negative changes such as easier access to food stores,
technology, urban expansion, political issues, war, famine, or changes in
biomes.

c. Create a poster showing some of the most significant changes to their
agricultural practices or food collection. Include images and short
explanations to provide a full picture of their current lifestyle.

3.4 EXERCISE

Learning pathways

W LEVEL1 B LEVEL 2 B LEVEL 3
2,3,6,11,14 1,5,8,9,12 4,7,10,13

Check your understanding

. What is subsistence agriculture?

. Refer to FIGURE 1. Identify three farming types found in Australia.

. Name and describe the three types of traditional agriculture.

. Describe the shifting agriculture farming system used by the Huli.

. Describe what the term ‘nomadic’ means.

. List at least five ways that camels are useful to the Bedouin people.

. How might people who practise shifting agricultural techniques obtain meat?

NOOR~,ON

Apply your understanding

8. Explain why many people in countries that are less economically developed use subsistence agriculture.
9. In what ways are traditional agricultural practices more sustainable than modern practices?
10. Refer to FIGURE 1. Explain why commercial food production is concentrated in the places and spaces
bordering the tropical zones.
11. How might the lives of nomadic herders change as an area becomes more populated?

Challenge your understanding

12. How might modern technology affect the Huli people in the next 25 years with respect to their traditions and
food production practices?

13. Predict what changes may occur to the way of life of nomadic herders in the future. Consider social/cultural,
economic and environmental changes.

14. Why do you think that fewer than five per cent of the San people still live a traditional lifestyle?

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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3.5 Food security over time in Australia

LEARNING INTENTION

By the end of this subtopic, you will be able to describe some of the land management strategies and food
sources used by Aboriginal Peoples and Torres Strait Islander Peoples, and identify and explain the reasons for
some of the challenges to food security that exist in remote Australian communities today.

3.5.1 Land stewardship and land ownership

The sustainable land and resource management practices of Aboriginal Peoples and Torres Strait Islander Peoples,
carried out over many thousands of years, ensured food security for the people and respect for the lands, waterways,
lakes and marine environments that sustained them. At the time of European occupation in 1788, Aboriginal
Peoples’ food supplies were sourced and maintained through their deep knowledge of and close association with
the land. These knowledges allowed for sustainable management of the ecosystems and biomes in which they lived.
The ‘world view’ that describes this sustainable lifestyle is called an ‘earth-centred’ approach. This means people’s
interaction with the environment is one of caring stewardship rather than ownership.

3.5.2 Sourcing food before 1788

Aboriginal Peoples sourced their foods from a wide range of plants and wild animals. Food sources were
greatly influenced by both the season and geographic location. Cereals, fruits and vegetables were collected
and cultivated; game and fish were hunted and systematically trapped; and the land was managed with a
variety of techniques including cultural burning practices that controlled and encouraged germination and
healthy growth. The new growth after a fire also attracted animals such as kangaroos to the area to feed. Fire
was also used to control the movement of animals in dense bushland to enable more efficient hunting.

To ensure food security, communities developed a range of sustainable techniques for cultivating and
harvesting food. For example, some plants or their seeds were left behind after harvesting to allow for new
growth, and a few eggs were always left in nests to hatch. This ensured that species would survive and
communities would have ongoing access to food sources in the future. FIGURE 1 provides examples of typical
food types from both tropical and temperate regions of Australia, including arid and desert regions.

FIGURE 1 A selection of different foods and water resources

Cereal foods: Grass seeds from the clover fern were ground to form flour for damper. Many other seed types
were similarly treated.

Fruit and vegetables: Fruits, berries, orchids and pods were available, depending on the region and seasonal
availability (for example sow thistle, lilly pilly, pigface fruit, kangaroo apple, wild raspberry, quandong and native
cherry) as well as wild figs, plums, grapes and gooseberries. Also eaten were plant roots such as bull rushes,
yams and bulbs; the heart of the tree fern and the pith of the grass tree; and the blister gum from wattles, native
truffles and mushrooms.

Eggs: Emu, duck, pelican and many other birds’ eggs were eaten.

Meat: Meats included insects such as the larval stage of the cossid moth or witchetty grub and the Bogong
moth, honey ants, native bees and their honey, and scale insects; animals such as kangaroos, emus, eels,
crocodiles, sea turtles, snakes, goannas and other lizards; and birds such as ducks, gulls and pelicans.

Fish and shellfish: Freshwater fish, such as perch, yabbies and mussels in creeks and rock holes, and all
varieties of saltwater fish were caught.

Medicines: Over 120 native plants were used as sedatives, ointments, diarrhoea remedies, and cough and cold
palliatives, as well as for many other known treatments.

Water: Water was obtained from rivers, lakes, rock holes, soaks, beds of intermittent creeks and dew deposited
on surfaces. Moisture obtained from foods such as tree roots and leaves also provided water.
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3.5.3 Torres Strait Islander Peoples’ food management

Torres Strait Islander Peoples’
food sources, both historically _
and today, are largely based on ""“ r N ! il
fishing, horticulture and trading. e ) FA LU

Il

FIGURE 2 Cooking in a Kup Murrie (ground oven)

Torres Strait Islander Peoples have
a profound understanding of the
sea, including its tides and sea life.
Although their food sources vary
from island to island, their lifestyle
can best be described as subsistence
agriculture with seafood, garden
foods and other produce stored and
preserved for both local use and
trade. For example, recent research
has found that the Goemulgal
people of Mabuyag Island in the
Torres Strait were building terraced
plantations for banana crops over
2000 years ago.

3.5.4 Aboriginal land management techniques

Agriculture

Cultivating crops

Aboriginal Peoples’ cultivation of crops and land management technologies were documented in the written
observations of many early European explorers. Major Thomas Mitchell wrote of seeing grasses being
harvested and piled into haystacks along eastern Australia. From these harvests, seeds were collected and
made into a type of bread. Charles Sturt recorded similar observations in South Australia and Queensland.
George Grey reported similar farming in the Gascoyne region of Western Australia, noting large wells that
were 3—4 metres deep and large areas of cultivated yams. In Victoria, John Batman and his men observed and
documented yams being harvested by the Wathaurong people. Tools, dams and irrigation systems were also
used to aid in the cultivation of the plants and harvesting.

Cultural burning

The use of fire was a significant aspect of Aboriginal Peoples’ agricultural systems. What has been described
as the ‘park-like’ landscape of the Australian bush, as represented in early colonial art such as FIGURE 4, was
purposely created by clearing undergrowth using cultural burning practices. The landscape encountered by the
early settlers in the Paramatta and Liverpool areas, for example, was described as ‘lightly timbered and so clear
of undergrowth that you could ride a gig in any direction without hinderance’ (quoted in Bruce Pascoe, Dark
Emu, p. 164).

Cultural burning practices served many purposes: reducing the likelihood of dangerous, hot uncontrolled fires;
cultivating germination and growth of plant species, such as yams and grains; facilitating easier hunting; and
protecting important places. New growth also attracted animals, so timing cultural burning to attract kangaroos
and other animals to grasslands away from food crops was also an important food security measure.

Burning was conducted on a rotational basis, with different areas being burned in different years. This enabled
the rejuvenation of soil and new plant growth, and provided sanctuary for animals in the
areas not being burned in any given year. This attracted all types of birds and animals to
the area, and the landscape became ideal for hunting. Burning also flushed animals out
into the open where they could be more easily hunted.

horticulture the practice of growing
fruit and vegetables
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Fires were also lit at very specific times of the year, when the conditions provided the best opportunity to keep
the fires low and cool. For example, fires would be lit in cool weather with low winds, when there was a lot of
moisture in the soil. This also allowed for the protection of species that had seasonal growing periods by not

burning during the key growth periods.

When cultural burning practices were stopped, fuel accumulated in the undergrowth, for example dense plant
growth, leaves, sticks and fallen branches. This meant that when fires occurred, for example due to lightning

strikes, they were much hotter and far more intense than they had been before. This also meant that the fires

reached the canopy or tops of the trees and spread in a way that people could not control.

FIGURE 4 An early European representation of using fire for hunting and to manage the land

/ -

Source: Lycett, Joseph, approximately 1775-1828. Drawings of Aborigines and scenery, New South Wales, ca. 1820.

Managing seasonal food sources

One of the key aspects of food management was
understanding and managing food sources that were
plentiful at specific times of the year. These food sources
were protected and managed for practical reasons — to
ensure ongoing food supply — but also for important
cultural reasons.

Although there were many other sources of food for
Aboriginal communities that lived near the south-eastern
Australian highlands, the Bogong moth was a particularly
important seasonal specialty. The Bogong moths, which
lived in the ground as larvae in Queensland, migrated in
millions to the south-eastern highlands to seek out cool,
rocky overhangs and crevices where they could sleep
through the long, hot summer months, surviving off the
fat in their bodies (see FIGURE 5).

FIGURE 5 Massed Bogong moths on a rock face

%
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The Bogong moths were a rich source of fat and protein for Aboriginal Peoples who lived adjacent to the
highlands of Victoria and New South Wales. Many nations would move from the valleys and foothills into the
highlands to feast on the moths when they migrated. Moths were smoked out and collected by the thousands
and cooked over hot rocks. In addition to savouring this important seasonal food source, making the annual
pilgrimage to the high country presented people with an important opportunity to interact socially, participate
in ceremonies and to arrange inter-community marriages.

3.5.5 Aquaculture

FIGURE 6 A glass-plate negative of the fish traps

Fish and eel farming also played a crucial role in cleilli e 10122

Aboriginal Peoples’ food security before colonisation.
Evidence of aquaculture in pre-colonisation Australia
can be found in many places across the country.
Examples include the observations of European
explorers, such as Hamilton Hume who documented
net-making by Peoples on the Darling River. Whaling
and complex fish-trapping techniques were used by the
Yuin people near present-day Pambula and Eden.

Large-scale aquaculture was practiced by the Ngemba
people, whose fish trapping system at Brewarrina, east
of Bourke in NSW, is described as one of Australia’s
largest and oldest fish trapping systems, and was a hub
for communities to gather.

Source: Collection: Museum of Applied Arts and Sciences.
Gift of Australian Consolidated Press under the Taxation
Incentives for the Arts Scheme, 1985. Unattributed studio.

FIGURE 7 A.W. Mullens’ plan of the Brewarrina fish traps drawn in 1906 for the NSW Western Lands Board

PLAN OF THE FISHERIES
AT BREWARRINA Avstlen vy
Scaie Wetres Date of Survey + 15 Junc 1906

Source: Heritage Council of NSW
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FIGURE 8 Budj Bim (Lake Condah), Victoria

Source: Tyson Lovett-Murray, © Gunditj Mirring Traditional Owners Aboriginal Corporation

The home of the Gunditjmara people, the Budj Bim Cultural Landscape, is the site of one of Australia’s largest
ancient aquaculture systems. This area, which is part of the Mount Eccles National Park near Portland in Victoria,
shows evidence of a large, permanent settlement of stone huts and channels used for farming and the local trade of
eels (see FIGURE 8). The Gunditjmara people managed this landscape by digging channels and constructing weirs
to bring water and young eels from Darlot Creek to local ponds and wetlands. Woven baskets placed at the weirs
were used to harvest the mature eels. The area provided an abundance of food, ensuring food security for all.

Following European occupation of the area in the 1830s, the Gunditjmara people fought for their lands in the
Eumerella Wars, which lasted for more than 20 years. By the 1860s the remaining Gunditjmara people were
forcibly moved to a government mission at Lake Condah. The mission lands were returned to the Gunditjmara
people in 1987. The Deen Maar Indigenous Protected Area (IPA) was declared in 1999 and the area was listed
on the Australian National Heritage register in 2004. The Budj Bim Cultural Landscape was added to the
World Heritage List in July 2019.

Today the Gunditjmara people, as part of the Winda-Mara Aboriginal Corporation, manage the 248-hectare
Darlots Creek (Killara), which flows from Lake Condah in the Budj Bim Cultural Landscape.

The wetlands and manna gum woodlands have been largely re-established through works to control weeds
and feral animals. There are also prospects of restarting the eel aquaculture industry as a sustainable business.
To further ecotourism, boardwalks have been built, signage put in place, and a range of tours of the wetlands,
lakes and woodlands are offered by Gunditjmara guides. These tours examine rebuilt channels, weirs and eel
traps, and sourcing of food stocks.

3.5.5 Human impacts of preventing Aboriginal land management
practices

With European occupation and directly resulting from government policies, Aboriginal Peoples were forcibly
dispossessed and displaced from Country, which prevented them from managing and accessing vital food

sources. This restriction also limited people’s access to their familiar, varied diet of nutritious and fresh
food, resulting in significantly detrimental consequences for Aboriginal Peoples’ health and access to food,
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especially in remote areas without strong transport links to major centres. This is particularly significant
because nearly 20 per cent of Aboriginal Peoples and Torres Strait Islander Peoples live in remote and very

remote areas of Australia (see FIGURE 9).

A prolonged and continuing lack of sufficient healthy food contributes to significant health issues, including a
higher risk of respiratory diseases, cardiovascular disease, diabetes, chronic kidney disease and mental health
issues. The importance of ongoing access to fresh and healthy food supplies cannot be understated.

FIGURE 9 Distribution of remote Aboriginal and Torres Strait Islander communities
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With the passing of the Native Title Act 1993 and involvement of federal and state governments, some
Aboriginal communities are managing Country through collaborative land and water management
projects. Funding has been made available for initiatives to return management of Country back to the
peoples of the area, including park and ranch management, ecotourism, and aquaculture ventures. This
also helps to bring revenue into remote areas for further community development, employment and
training opportunities. These initiatives also further strengthen Aboriginal Peoples spiritual ties to Country
and place and improves mental health that results from caring for Country. One such initiative is Fish

River Station in the Northern Territory.
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CASE STUDY

Fish river station in the Daly River region

The Daly River area is important
to the Wagiman, Labarganyan,
Malak Malak and Kamu clans.
This Country is remote, so
contact with non-Aboriginal
people came relatively late

to this region when attempts
were made in the 1880s to
establish agriculture and mining
operations.

What the farmers did not realise
was that the biomes of the
region were not suitable for
European farming techniques
or crops. By the 1920s, the
planned tobacco and peanut
farms failed because of the
dominance of local animals and
insects, native grasses, acidic
soil and flooding in the wet
season (FIGURE 10).

FIGURE 10 Daly River in the wet season

FIGURE 11 Fish River Station rangers Desmond Daly and Jeff Long patrol 178000 hectares of land.

These problems were also compounded by poor communication links and transport, and the fact that farm
labourers were difficult to find and keep. In 1967, the Tipperary Land Corporation cleared large tracts of land
around the settlement and started growing sorghum, but this operation closed down in 1973. At that time,
Aboriginal people worked in the area as labourers on farms in or in fishing and crocodile-shooting enterprises.
Many had also moved to nearby towns and communities.

4
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The Fish River cattle station covers about 180 000 hectares in the region (see FIGURE 12). The station has been
run collaboratively since 2010 by the Indigenous Land and Sea Corporation (ILSC), The Nature Conservancy, the

Pew Environment Group and Greening Australia to foster cultural and sustainable economic development. It is
also protected under the National Reserve System.

FIGURE 12 Fish River Cattle Station is located in the remote Daly River region of the Northern Territory.
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The management of the station combines modern science with thousands of years of collective local knowledges
to encourage biodiversity and pass on knowledge to future generations. The station now employs around 25
Aboriginal rangers who run projects such as controlling feral animals, monitoring levels of biodiversity, and
managing a cultural burning program that is not only reducing the numbers of destructive bushfires but is also

reducing overall greenhouse emissions. The Fish River Rangers also played a key role in combatting dangerous
wildfires in the area in 2020.

Resources

eWorkbook Food security over time in Australia (ewbk-8872)

Video eLesson  Food security over time in Australia — Key concepts (eles-5183)

* Interactivities Growing more! (int-3320)
Food security over time in Australia (int-8594)
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3.5 ACTIVITIES

1. As a class, or in groups, discuss what we can learn from the land and resource management practices of
Aboriginal Australians in relation to food security.

2. With a partner, use the Indigenous food sources, Outback Stores and Fish River Station weblinks in your
online Resources to research and create an infographic poster of one of these topics.

3. Use the Daly River food calendar weblink in your online Resources to investigate the similarities and
differences between modern food consumption and that shown in the Daly River seasonal calendar.

4. Use the United Nations Food and Agriculture Organization (UN FAO) weblink in your online Resources to
investigate the idea of biodiversity through sustainable food production.

3.5 EXERCISE

Learning pathways

W LEVEL1 B LEVEL 2 W LEVEL 3
1,2,7,8,13 3,5,10,12, 14 4,6,9,11,15

Check your understanding

1. Describe two ways of using fire to source food.

2. Who are the traditional owners of the Budj Bim region of Victoria?

3. Why did Aboriginal Peoples and Torres Strait Islander Peoples lose access to many traditional food sources
after European occupation?

4. Why was the Bogong moth a good food source?

5. ldentify two issues faced by communities living in remote locations in Australia today.

6. Examine FIGURE 6. Describe the distribution of remote and regional Aboriginal communities across Australia.

Apply your understanding

7. Explain what it means to be caretakers and traditional custodians of the land.

8. Explain one way in which the Gunditjmara people were able to ensure food security in their community.

9. Use the Indigenous food sources, Outback Stores and Fish River Station weblinks in the Resources panel
in your learnON format to outline the various measures in place to address food insecurity issues in remote
Indigenous communities.

Analyse how two of these measures may improve food security.

10. How might a higher level of food security improve the health of people living in remote communities?

11. When they arrived, British colonists believed that Australia’s landscape had never been cultivated or
managed. Explain why their belief was incorrect and why they might not have been able to see the evidence
that their belief was wrong.

12. Explain and give one example of how seasonal food sources can have a significant cultural or social
importance for Aboriginal Peoples.

Challenge your understanding

13. How could tourism on the Fish River Station help with its economic development in the future?

14. Suggest one way that food security could be improved for people living in remote communities in Australia.

15. The Goemulgal people were building terraced banana farms at least 1800 years before the arrival of British
colonists in Australia. Suggest why this information might be referred to as being ‘discovered’ by researchers
in 2020.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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3.6 Food production in Australia

LEARNING INTENTION

By the end of this subtopic, you will be able to outline the different types of agriculture practised in Australia and
explain the interconnections between climate, soils and land use.

3.6.1 Farming in Australia

Modern farming in Australia is mainly commercial and produces food for local consumption and exports for
global markets. Australian farms may produce single crops (monoculture), such as sugar cane, or they may be
mixed farms that produce cereal and graze sheep, for example. Many Australian farms have an agribusiness
approach, are often run by large corporations and use sophisticated technology to help produce higher yields.

Why are farms found in certain locations? agribusiness business set up to
. . . . . . rt istribut
There is a wide range of agriculture types in Australia, as shown in FIGURE 1. They occupy zgﬁzﬁltagc’;ﬁiz?g distribute

space across all biomes found in Australia, from the tropics to the temperate zones.

int-5582 FIGURE 1 Types of agriculture in Australia
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— b f
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Legend
Extensive grazing Intensive grazing Intensive cropping Typically low rainfall regions
D Cattle for meat - Cattle for meat Cereal grains — 5 () im = < 250mm rainfall
[CJ sheep for wool I sheep for meat and wool B it grapes and vegetables
D Cattle for milk Bl sugarcane
D Sheep for wool and cereal grains - Cotton, tobacco, nuts and
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D Non-agricultural use

Source: Spatial Vision
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The location of farms in Australia shows that there is a change in the pattern of farming types from the well-
watered urban coastal regions towards the arid interior. Because much of Australia’s inland rainfall is less than
250 millimetres, farm types in these places are limited to open-range cattle and sheep farming.

The pattern of land use and transition of farm types is shown in FIGURE 2. It illustrates that intensive farms,
which produce perishables such as fruit and vegetables, are located on high-cost land close to urban markets.
At the other extreme, extensive farms, which manage cattle for meat and sheep for wool, are found on the less
expensive lands distant from the market.

FIGURE 2 Changes in agricultural land use

Coast (urban centre) Location Continental interior
Most expensive land Value of land Least expensive land
© 60 o6 o0 o [olm
Key
o Vegetables and fruit (including grapes) o Cattle for meat (intensive farming) e Cattle for meat
(extensive ranching)
9 Dairy cattle o Cereal grains and sheep for wool
e Sheep for meat and wool e Sheep for wool

3.6.2 Some farm types in Australia

Extensive farming of sheep or cattle

Sometimes known as livestock farming or grazing, these sheep and cattle stations are found in semi-arid

and desert grassland biomes, with rainfall of less than 250 millimetres (see FIGURE 1). In 2017, Australia’s

26 million cattle were predominantly farmed in Queensland, New South Wales and Victoria, while our

72 million sheep were found mainly in New South Wales, Victoria and Western Australia. Farms are generally
large in scale, sometimes covering hundreds of square kilometres. These days, they have very few employees
and often use helicopters and motor vehicles for mustering (FIGURE 3). Meat and wool products go to both
local and overseas markets for cash returns.

Wheat farms

About 30 000 farms in Australia grow wheat as a major crop. The average farm size
is 910 hectares, or just over nine square kilometres. As in other areas of the world,

extensive wheat farming is found in mid-latitude temperate climates that have warm intensive farm farm that requires
summers and cool winters, and annual rainfall of approximately 500 millimetres. alot OT ifnplflt_s- Suczas 'aF’C_’(Lj"-
In Australia, these conditions occur away from the coast in the semi-arid zone. The capita i ertiliser and pesticides

. . . . L. extensive farm farm that extends
biome associated with this form of food production is generally open grassland, over a large area and requires only
mallee or savanna that has been cleared for the planting of crops. small inputs of labour, capital,

fertiliser and pesticides
Soils can be improved by the application of fertilisers, and crop yields increased mallee vegetation areas
by the use of disease-resistant, fast-growing seed varieties. Wheat farms are highly characterised by small, multi-
mechanised, using large machinery for ploughing, planting and harvesting (FIGURE 4). Ui mugll v T I e
. . semi-arid areas of southern

The farm produce, which can amount to two tonnes per hectare, is sold to large Australia

corporations on local and international markets.
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FIGURE 3 Cattle mustering

FIGURE 4 Wheat harvesting

Mixed farms

Mixed farms combine both grazing and cropping practices. They are located closer to markets in the wetter
areas, and are generally smaller in scale but operate in much the same way as cattle and sheep farms.

Intensive farming

Intensive farms are close to urban centres,
producing dairy, horticulture and market gardening
crops (FIGURE 5). They produce milk, fruit,
vegetables and flowers, all of which are perishable,
sometimes bulky, and expensive to transport. The
market gardens are capital- and labour-intensive,
because the cost of land near the city is high, and
many workers are required for harvesting.

Plantation farming

This form of agriculture is often found in warm,
well-watered tropical places. Plantations produce
a wide range of produce such as coffee, sugar
cane, cocoa, bananas, rubber, tobacco and palm
oil. Farm sizes can be 50 hectares or more in size.
Although many such farms in Australia are family

FIGURE 5 Strawberries are typically grown in market
gardens near cities and towns.

owned, in other parts of the world they are often operated by large multinational companies. Biomes that
contain plantations are mainly tropical forests or savanna, and require large-scale clearing to allow for farming.
Cash returns are high, and markets are both local and global.

Resources

eWorkbook Food production in Australia (ewbk-8876)

Video eLesson Food production in Australia — Key concepts (eles-5184)

Interactivity Types of agriculture in Australia (int-5582)
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3.6 ACTIVITIES

1. Investigate what foods are grown closest to you. Create a map infographic showing locations and types of
food grown.

2. Collect information on the percentage of land used for the different forms of farming in Australia and show this
data in a graph. Comment on the details shown in your graph.

3. Various plantations in Queensland (such as pineapple, sugar cane and banana plantations) are associated
with fertiliser run-off, which is affecting the Great Barrier Reef. Investigate this issue and find out what effects
fertiliser has on this marine environment.

3.6 EXERCISE

Learning pathways

W LEVEL1 B LEVEL 2 B LEVEL 3
1,2,8,7,15 4,5,9,11,13 6, 8,10, 12, 14

Check your understanding

1. What is an agribusiness?
2. Describe the difference between intensive and extensive farming.
3. Based on FIGURE 2, order the following land uses from least to most expensive:
e dairy farming
e growing what
e growing pineapples
e raising merino sheep for their wool
e raising beef cattle
e growing cotton.
4. Which type of agricultural land use is closest to urban centres, and which is the furthest away?
5. How does the environment in the centre of Australia affect farming types?
6. What is the interconnection between climate and farm type in Australia?

Apply your understanding

7. Explain why extensive, large-scale cattle and sheep farms are typically located in remote and arid regions of
Australia.
8. Using FIGURE 2, explain how the economic value of land interconnects with land use.
9. Why is so much of Australia’s food production available for export?
10. It used to be said that Australia’s economy ‘rode on the sheep’s back’. What do you think this means, and do
you think it is still true today?
11. Intensive farming requires a lot of people to harvest crops. Discuss how this need for workers might have
posed problems for farmers during the COVID-19 pandemic.
12. Why are most of Australia’s extensive grazing cattle farms found in South Australia, Queensland, the Northern
Territory and Western Australia?

Challenge your understanding

13. What would be the impact of flood or drought on any of the commercial methods of food production?

14. Predict the impact of the growth of Australian capital cities on the sustainability of surrounding market
gardens.

15. Choose one of the areas shown in FIGURE 1 as non-agricultural use. Suggest why the area is not used for
agriculture.

To answer questions online and to receive immediate feedback and sample responses for every question go to
your learnON title at www.jacplus.com.au.
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3.7 SkillBuilder — Describing patterns and
correlations on a topographic map

only

LEARNING INTENTION

By the end of this subtopic, you will be able to describe patterns and correlations on a topographic map.

The content in this subtopic is a summary of what you will find in the online resource.

3.7.1 Tell me

Why consider patterns on a topographic map?

A pattern is the way in which features are distributed or spread. A correlation shows how two or more features
are interconnected — that is, the relationship between the features. Patterns and correlations in a topographic
map can show us cause-and-effect connections.

3.7.2 Show me

How to describe patterns and correlations in a topographic map

Step 1

Take the time to carefully analyse the topographic map, particularly its legend. Visualise the landforms and
land use of the mapped place.

Step 2

Systematically look for connections between features, beginning with places that have strong connections; for
example, between landforms and water drainage, vegetation types or land use. In FIGURE 1, you can see that
the eastern ridge slopes are used for growing grapes, suggesting a connection between the landform and ideal
grape-growing conditions. After you have identified these connections, write a few sentences describing any
connections that are obvious.

Step 3
Systematically look for any anomalies that are evident. You are looking for things that seem unusual or show

no connections.

Step 4

Complete your description with a concluding statement about the place.

3.7.3 Let medo it

learnON Go to learnON to access the following additional resources to help you build this skill:
e a longer explanation of this skill and its application in Geography (Tell me)
T e avideo demonstrating the step-by-step process of this skill (Show me)
e an activity and interactivity for you to practise the skill (Let me do it)
e self-marking questions to help you understand and use the skill.
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FIGURE 1 Topographic map extract showing the Clare Valley, South Australia
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Resources

SkillBuilder — Describing patterns and correlations on a topographic map (ewbk-8880)
SkillBuilder — Describing patterns and correlations on a topographic map (eles-1729)
SkillBuilder — Describing patterns and correlations on a topographic map (int-3347)
Topographic map of Clare Valley (doc-27426)

Clare Valley, South Australia (gogl-0068)
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3.8 Rice — An important food crop

only

LEARNING INTENTION

By the end of this subtopic, you will be able to explain the importance of rice as a staple food crop, and the
various factors that affect its production in Asia and in Australia.

The content in this subtopic is a summary of what you will find in the online resource.

Rice is one of the most
important staple foods of
more than half the global
population, and it influences
the livelihoods and
economies of several billion
people. The majority of

the world’s rice production
occurs in Asia, but Australia
also has a rice-growing
industry, with sophisticated
farming processes producing
varieties more suited to

the Australian climate and
growing conditions.

To learn more about the
production of rice and its
importance as a staple food
crop, go to your learnON
resources at
www.jacPLUS.com.au.

Contents

FIGURE 2 Spectacular rice terraces in Yunnan Province, China. These terraces
are at an elevation of 1570 metres.

learnON e 3.8.1 Factors affecting rice production in Asia

T e 3.8.2 Factors affecting rice production in Australia”

Resources
eWorkbook Rice — An important food crop (ewbk-8884)
Video eLesson Rice — An important food crop — Key concepts (eles-5185)
Interactivity How is rice grown? (int-3322)
myV\;c;ﬁdATIos Deepen your understanding of this topic with related case studies and questions.

* Rice
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3.9 Cacao — A special cash crop

only

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how cacao is used for chocolate production, and its
economic importance for the people who grow this crop throughout the world.

The content in this subtopic is a summary of what you will find in the online resource.

Chocolate is made from the beans of
the cacao plant, which is grown in
tropical regions across the globe. It
is an important cash crop, providing
essential income for farmers and
their communities. Although demand
for cacao is increasing, threats from
pests and infections, climate change,
and other yield-limiting factors need
to be addressed in order to sustain
this industry.

FIGURE 3 A cacao farmer from Ghana carrying cacao pods

To learn more about cacao
production and the importance of this
crop to the communities that farm it,
go to your learnON resources at
www.jacPLUS.com.au.

Contents

learnON e 3.9.1 Cacao
farming regions

j e 3.9.2 Factors
affecting the
growth and
production

Resources

eWorkbook Cacao — A special cash crop (ewbk-8888)
Video eLesson Cacao — A special cash crop — Key concepts (eles-5186)

Interactivity Cacao — A special cash crop (int-8596)
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3.10 Investigating topographic maps — Horticulture
in Carnarvon

LEARNING INTENTION

By the end of this subtopic, you will be able to describe why Carnarvon is an important food growing area.

Modern-day food production relies heavily on technology to create ideal farming conditions. This may involve
reshaping the land to allow for large agricultural machinery and for the even distribution and drainage of water.
Uneven or unreliable rainfall can be supplemented by irrigation. As a result of such changes, large areas can
become important farmland.

Carnarvon, located in the Gascoyne region of Western Australia, is an important horticulture and food-growing
centre for the state. The farmland in the area around the Gascoyne River delta is very fertile, but because the
river does not regularly flow, fruit and vegetable production relies on irrigation from aquifers. Some pastoral
leases close to the coast also have access to the Carnarvon Artesian Basin for irrigating food crops for stock.

The wider Gascoyne region has a diverse agricultural sector. The most important commodities in the region include
fruit and vegetables (about $97 million annually) and livestock, predominantly cattle (about $27 million annually).
The 2016 census showed that of the 999 businesses in the area, 28.5 per cent were in the agriculture, forestry

or fishing industries, with construction the next highest at just under 16 per cent. The 2000 hectares of zoned
horticultural land close to Carnarvon produces a range of fresh produce including avocados, bananas, capsicums,
tomatoes and mangoes.

FIGURE 1 Banana plantation, Carnarvon, Western Australia
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FIGURE 2 Topographic map extract of Carnarvon, Western Australia
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Open Database Licence, https://opendatacommons.org/licenses/odbl/.
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Resources

eWorkbook Investigating topographic maps — Horticulture in Carnarvon (ewbk-8892)

Digital document Topographic map of Carnarvon (doc-36266)

Video eLesson Investigating topographic maps — Horticulture in Carnarvon — Key concepts (eles-5187)
Interactivity Investigating topographic maps — Horticulture in Carnarvon (int-8597)
Google Earth Carnarvon, Western Australia (gogl-0147)

3.10 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 W LEVEL 3
1,2,7,9,14 3,4,8,11,15 5,6,10,12, 13

Check your understanding

1. What is the name of the river that flows through Carnarvon?
2. Provide area references for the following features.

a. Carnarvon airport

b. Carnarvon golf course

c. Kingsford’s urban area

d. Whitlock Island
3. Provide grid references for the following features.

a. Babbage Island lighthouse

b. Anchor Hill

c. The road bridge to Babbage Island

d. Mangrove Point
4. Using the contour lines and spot heights as a guide, estimate the average elevation of the map area.
5. Approximately what percentage of the map area is labelled as land used for orchards?
6. Is there a correlation between land slope and agricultural land use?

Apply your understanding

7. Why are the water channels straight? Is there an interconnection between slope and water resources?
Explain your answer.

8. How do we know that the irrigated orchards are smallholdings? Support your answer with reference to the
features shown in FIGURE 2.

9. Examine the location of the orchards in FIGURE 2. Suggest two reasons why this land might have been
chosen for growing fruits and vegetables. Consider the environment and the need for transporting produce
to consumers.

10. What is the importance of topography (the shape of the land) to irrigation?
11. Why might orchards not have been established on the land immediately north of the One Tree Point
Nature Reserve?
12. What would be the advantages and disadvantages of locating processing factories close to growing areas?

Challenge your understanding

13. What types of environment might have existed in the Carnarvon area when pastoralists first arrived?

14. In 2015, Tropical Cyclone Olwyn caused significant damage to plantations in Carnarvon. Based on the
location of farm allotments shown in FIGURE 2, what other hazards, apart from strong winds, might fruit and
vegetable growers near Carnarvon have faced as a result of TC Olwyn?

15. If you were going to establish a banana farm in Carnarvon, which piece of land that is not currently being
used for an orchard would you want to buy? In your answer, provide the area size and area reference for the
land, and provide reasons why you think this land would be ideal.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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3.11 Thinking Big research project —
Subsistence living gap-year diary

Ciine 1

The content in this subtopic is a summary of what you will find in the online resource.

Scenario

Across the globe there are communities that rely on traditional subsistence approaches to food security, such as
nomadic herding and shifting agriculture. As an end-of-school gap-year experience, you have been given the
opportunity to travel overseas to live with a community that practises one or more of these subsistence approaches.

L |

Task

learnON You will create a gap-year diary to help you remember forever the people you’ve met and their
methods of managing their environment and food/water supply. Go to your online Resources to
access the resources you need to complete this research project.

m Resources

' ProjectsPLUS Thinking Big research project — Subsistence living gap-year diary (pro-0189)
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3.12 Review

3.12.1 Key knowledge summary
3.2 Feeding the world

o Staple foods are those that are eaten regularly and in such quantities that they constitute a dominant
portion of a diet. Most staple foods are cereals, such as wheat, barley, rye, oats, maize (corn) and rice;
or root vegetables, such as potatoes, yams, taro and cassava. Other staple foods include legumes, such as
soya beans and sago; fruits, such as breadfruit and plantain; and fish.

e Staple food production is interconnected with climate, environment, culture and traditions.

e The three main factors that have affected recent increases in world crop food production are increased
cropland and rangeland area, increased yield per unit area and greater cropping intensity.

e The Green Revolution was a result of the development and planting of new hybrids of rice and wheat,
combined with expanded irrigation and use of fertilisers, which have led to greatly increased yields.

3.4 Traditional agriculture

e Subsistence agriculture predominantly occurs in countries that are less economically developed. Examples
include the Huli people, who use shifting agriculture; the San people, who survive on their hunting and
gathering skills; and the Bedouin people, who herd camels.

3.5 Food security over time in Australia

e Food security for Aboriginal Peoples before colonisation was based on a profound knowledge of the land
and water resources and a sustainable approach to sourcing and cultivating the essentials for living.

e Restrictions enforced by Europeans in the occupation of Australia resulted in many sources of food no
longer being available to Aboriginal Peoples.

e Recent changes in Native Title and government food security schemes have offered more opportunities for
Aboriginal Peoples to reconnect to the land and manage Country in a culturally appropriate way.

3.6 Food production in Australia

¢ Climate and distance to markets are major factors for all forms of agriculture in Australia.
e Types of farming in Australia include: extensive farming of sheep or cattle, extensive cereal crop farming,
intensive farming such as dairy, horticulture and market garden cropping.

3.8 Rice — An important food crop

e Rice is a staple food crop for more than half the world’s population.

e Rice production has increased significantly due to technological advances. The world’s top rice-producing
countries are in Asia, where growing conditions are favourable.

e Rice production in the Australian Riverina relies on irrigation and thus has environmental impacts on the
water resources of the Murray—Darling Basin.

3.9 Cacao — A special cash crop

e Although cacao does not ‘feed the world’, it is an essential cash crop, connected to the livelihoods of
40-50 million people worldwide, providing them with income to purchase or cultivate crops for food.

e Most cacao is grown in a narrow belt between 10 degrees north and 10 degrees south of the equator.

e Consumer demand for chocolate is on the rise, but the cacao tree is under threat from pests, fungal
infections, climate change, and farmers’ lack of access to fertilisers and other products that enhance yields.
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3.12.2 Key terms

agribusiness business set up to support, process and distribute agricultural products

agroforestry the use of trees and shrubs on farms for profit or conservation; the management of trees for forest products
arable describes land that can be used for growing crops

biofuel fuel that comes from renewable sources

cash crop a crop grown to be sold so that a profit can be made, as opposed to a subsistence crop, which is for the farmer’s
own consumption

commercial an activity that is concerned with buying and/or selling of goods or services

crop rotation a procedure that involves the rotation of crops, so that no bed or plot sees the same crop in successive seasons
edible fit to be eaten as food; eatable

extensive farm farm that extends over a large area and requires only small inputs of labour, capital, fertiliser and pesticides
FAO Food and Agricultural Organization of the United Nations

Green Revolution a significant increase in agricultural productivity resulting from the introduction of high-yield varieties of
grains, the use of pesticides and improved management practices

horticulture the practice of growing fruit and vegetables

hybrid a plant or animal bred from two or more different species, breeds or varieties, usually to attain the best features from
each type

income diversity income that comes from many sources

innovation new and original improvement to something, such as a piece of technology or a variety of plant or seed
intensive farm farm that requires a lot of inputs, such as labour, capital, fertiliser and pesticides

mallee vegetation areas characterised by small, multi-trunked eucalypts found in the semi-arid areas of southern Australia
monoculture the cultivation of a single crop on a farm or in a region or country

nomadic describes a group of people who have no fixed home and move from place to place according to the seasons, in
search of food, water and grazing land

per capita per person

shifting agriculture system in which small parcels of land are used to produce food for a period and abandoned when they
become less productive so they can recover naturally, while the farmers move to another plot of land

sustainable describes the use by people of the Earth’s environmental resources at a rate such that the capacity for renewal is
ensured

subsistence describes farming that provides food only for the needs of the farmer’s family, leaving little or none to sell
staple an important food product or item that people eat or use regularly
yield amount of agriculture produced or provided

FIGURE 1 Road bridge crossing the dry Gascoyne River, Carnarvon, Western Australia
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3.12.3 Reflection

Complete the following to reflect on your learning.

Revisit the inquiry question posed in the Overview:

Everyone needs to eat. How does the world produce all the food it needs, and is there a better way?

1. Now that you have completed this chapter, what is your view on the question? Discuss with a partner. Has
your learning in this chapter changed your view? If so, how?
2. Write a paragraph in response to the inquiry question, outlining your views.

Subtopic
3.2

3.3
3.4

3.5

3.6

3.7
3.8

3.9

3.10

Success criteria
| can describe the different major food staples around the world.

| can describe the global spatial distribution of the major food staples (where
they are located).

| can explain why food demand is increasing.
| can construct a ternary graph.

| can explain the traditional ways that different groups of people produce
food.

| can describe traditional land management strategies used by Aboriginal
Peoples and Torres Strait Islander Peoples.

| can describe traditional food sources of Aboriginal and Torres Strait
Islander Peoples.

| can describe some of the challenges to food security that exist in remote
communities today.

| can outline the different types of agriculture practised in Australia.

| can explain the interconnections between climate, soils and land use.
| can describe patterns and correlations on a topographic map.

| can explain the importance of rice as a staple food crop.

| can describe the various factors that affect rice production in Asia and
Australia.

| can explain how cacao is used for chocolate production.

| can describe the economic importance of cacao for people who grow this
crop and throughout the world.

| can identify and describe features of a food-growing area from a
topographic map.

O

Resources

eWorkbook Chapter 3 Extended writing task (ewbk-8530)

Chapter 3 Reflection (ewbk-8529)
Chapter 3 Student learning matrix (ewbk-8528)

Interactivity Chapter 3 Crossword (int-7645)
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ONLINE RESOURCES

Below is a full list of rich resources available online for this chapter. These resources are designed to bring ideas to
life, to promote deep and lasting learning and to support the different learning needs of each individual.

eWorkbook

3.1 Chapter 3 eWorkbook (ewbk-8095)

3.2 Feeding the world (ewbk-8860)

3.3 SkillBuilder — Constructing ternary graphs
(ewbk-8864)

3.4 Traditional agriculture (ewbk-8868)

3.5 Food security over time in Australia (ewbk-8872)

3.6 Food production in Australia (ewbk-8876)

3.7 SkillBuilder — Describing patterns and correlations
on a topographic map (ewbk-8880)

3.8 Rice — an important food crop (ewbk-8884)

3.9 Cacao — A special cash crop (ewbk-8888)

3.10

3.12

Investigating topographic maps — Horticulture in
Carnarvon (ewbk-8892)

Chapter 3 Extended writing task (ewbk-8530)
Chapter 3 Reflection (ewbk-8529)

Chapter 3 Student learning matrix (ewbk-8528)

Sample responses

3.1

Chapter 3 Sample responses (sar-0154)

Digital documents

3.7
3.10

Topographic map of Clare Valley (doc-27426)
Topographic map of Carnarvon (doc-36266)

Video elLessons

3.1

3.2
3.3

3.4
3.5

3.6

3.7

3.8

3.9

3.10

A plate full of biomes (eles-1718)

Biomes produce food — Photo essay (eles-5180)
Feeding the world — Key concepts (eles-5181)
SkillBuilder — Constructing ternary graphs
(eles-1728)

Traditional agriculture — Key concepts (eles-5182)
Food security over time in Australia — Key concepts
(eles-5183)

Food production in Australia — Key concepts
(eles-5184)

SkillBuilder — Describing patterns and correlations
on a topographic map (eles-1729)

Rice — An important food crop — Key concepts
(eles-5185)

Cacao — A special cash crop — Key concepts
(eles-5186)

Investigating topographic maps — Horticulture in
Carnarvon — Key concepts (eles-5187)

0000 000 OOgodo oo

O

oo

O 00 oo o oo ooo

Interactivities

3.2 Staple foods around the world (int-7917)
Distribution of cropland, pasture and maize (int-8599)
3.3 SkillBuilder — Constructing ternary graphs (int-3346)
3.4 Traditional agriculture (int-8593)
3.5 Growing more! (int-3320)
Food security over time in Australia (int-8594)
3.6 Types of agriculture in Australia (int-5582)
3.7 SkillBuilder — Describing patterns and correlations
on a topographic map (int-3347)
3.8 How is rice grown? (int-3322)
3.9 Cacao — A special cash crop (int-8596)
3.10 Investigating topographic maps — Horticulture in
Carnarvon (int-8597)
3.12 Chapter 3 Crossword (int-7645)

00 000 OoOogoood

ProjectsPLUS

3.11 Thinking Big research project — Subsistence living
gap-year diary (pro-0189)

O

Weblinks

3.2 United Nations Food and Agriculture Organization
(web-6327)
Feed the World (web-3303)
3.5 Daly River food calendar (web-1154)
Fish River Station (web-4338)
Indigenous food sources (web-4337)
Outback stores (web-4339)
United Nations Food and Agriculture Organization
(UN FAO) (web-0117)

0 OOOoooo

Fieldwork

O

3.2 Annotating a field sketch of your biome (fdw-0028)

myWorld Atlas

3.2 Wheat (mwa-7343)
3.8 Rice (mwa-7342)

oo

Google Earth

3.7 Clare Valley, South Australia (gogl-0068) O
3.10 Carnarvon (gogl-0147) O

Teacher resources

There are many resources available exclusively for teachers
online.
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3.3 SkillBuilder — Constructing ternary graphs

LEARNING INTENTION

By the end of this subtopic, you will be able to construct a ternary graph.

3.3.1 Tell me

What are ternary graphs?

Ternary graphs are triangular graphs that show the relationship or interconnection between three features. Most
graphs you have seen show the relationship between two features, not three.

Why are ternary graphs useful?

Ternary graphs are particularly useful when a feature has three components, and the three components add
up to 100 per cent. Ternary graphs are most often used to show soil types, employment structures and age
structures. They allow us to clearly see the interconnection between features. For example, with soil types,
three different properties can be identified — clay, sand and silt. They can be graphed according to the
proportion of each within a soil type, such as clay loam, sandy clay loam or silty clay loam.

Ternary graphs are useful for:
e economists comparing three economic features
e demographers considering population structures
e agriculturalists considering soil types.

A good ternary graph:
e is constructed as an equilateral triangle
e has each side of the triangle divided into 10 lines
e has lines drawn across the triangle that always total 100 per cent
e contains accurately plotted data
e has labelled axes
e includes a clear title.

3.3.2 Show me

How to construct a ternary graph

You will need:
e data on three features expressed as percentages and totalling 100 per cent
e a pencil
e aruler
* an eraser.
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Model

FIGURE 1 Economic activity in selected countries
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Procedure
Step 1

First you need to create an equilateral triangle — all three sides are equal and all three internal angles are 60°.
Each side of the triangle becomes an axis on the graph. Begin by drawing a 10-cm horizontal line, and draw
10 marks that are 1 cm apart. Label these 0 to 10, with 0 on the left-hand side of your line and 100 at the
right-hand side. Angle these marks to the left at 60° (see FIGURE 2).

FIGURE 2 Horizontal line with 10 markings 1 cm apart
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Step 2

At the 50 per cent point, draw a faint vertical line of about 9 cm, which will help you to draw the other two
axes (see FIGURE 3). Later, you can rub this line out.

FIGURE 3 Forming the equilateral triangle
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Step 3

Now from the 0 per cent point, draw a diagonal line that is 10 cm long and intersects with the vertical line
shown in FIGURE 3. (It will intersect a few millimetres below the top of the vertical line.) Draw 10 marks that
are 1 cm apart along this diagonal axis. However, this time, mark 100 per cent at the bottom of the line and 0
at the top (see FIGURE 4).

FIGURE 4 Creating a second axis
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Step 4

Repeat this step on the other side of the vertical line to complete the triangle, but reverse the markings, so 0 is
at the bottom of the line and 100 is at the top. Your base graph should show a flow of 0 to 100 per cent around
the graph, as in FIGURE 5.
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FIGURE 5 A ternary graph outline
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Step 5

Erase the vertical line that you drew to centre your graph.

Step 6

Now you need to use a ruler and carefully join points across the triangle that add to 100 per cent. This will
provide a grid on which you can plot data.

Step 7

Label the axes with the three features that you are going to plot. (In the FIGURE 1 model, this is Services,
Industry and Agriculture.) Put the percentage symbol (%) after each label (see FIGURE 6).

FIGURE 6 A ternary graph with its grid completed and axes labelled
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Step 8
Sample data for FIGURE 1 would appear in a table like the one below.

TABLE 1 Sample data on economic activity for selected countries in FIGURE 1

| Agriculture % | Industry % | Services %
Hong Kong 2 33 65
Myanmar 84 8 8
Sri Lanka 49 21 30

To plot data, you need to find the point where the percentages for the three features intersect. Plotting and
reading ternary graphs needs concentration. You need to follow the diagonal lines sloping down from left to
right (\) from the left-hand axis, the diagonal lines sloping up from left to right (/) from the bottom axis, and
the horizontal lines from the right-hand axis. Look at the patterns outlined in FIGURE 7 to make sure you read
the grid correctly. (Correctly angling the markers that fall outside the triangle will help you in plotting and
reading the graph.)

FIGURE 7 Reading the grid

33 2

Industry %

When plotting country data, find the spot represented by the three sets of data and draw a small dot. Label it
with the country name. Check that you can find the three countries in TABLE 1 on your ternary graph.

Step 9

Complete the graph with an appropriate title. In this case, the graph shows economic activity in selected
countries.
Resources

eWorkbook SkillBuilder — Constructing ternary graphs (ewbk-8864)
Video eLesson SkillBuilder — Constructing ternary graphs (eles-1728)

Interactivity SkillBuilder — Constructing ternary graphs (int-3346)
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3.3.3 Letmedoit

int-3346
Complete the following activities to practise this skill.

3.3 ACTIVITIES

1. Use the data presented in TABLE 2 to construct a ternary graph on labour force by occupation, 2011-12, in
selected countries. Use the checklist to ensure you cover all aspects of the task.

TABLE 2 Labour force by occupation, 2011-12, selected countries

Country | Agriculture % | Manufacturing % | Services %
Australia 4 21 75
Colombia 18 14 68
Finland 4 24 74
Germany 2 24 74
India 53 19 28
Indonesia 38 13 49
Italy 4 28 68
Sri Lanka 32 26 42
South Korea 6 24 70
Thailand 41 13 46
Venezuela 7 22 71
Vietnam 48 22 30

2. Apply your skills to answer the following questions.

. Which country has the greatest percentage of its population employed in agriculture?

. Which country has the greatest percentage of its people employed in services?

. Which countries have the lowest percentage of people employed in manufacturing?

. Which country has the most even distribution across the three areas of employment?

. Onto your graph, plot where you think the following countries would be placed: the United States, Gambia
and Argentina. Explain your answer

f. Onto your graph, plot where you think the following countries would be placed: the United States, Gambia

and Argentina. Explain your answer.

Checklist

| have:
e constructed an equilateral triangle
e divided each side of the triangle into 10
e drawn lines across the triangle that always total 100 per cent
e accurately plotted the data
¢ labelled the axes
e provided a clear title.

® Q0T O
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3.7 SkillBuilder — Describing patterns and correlations
on a topographic map

LEARNING INTENTION

By the end of this subtopic, you will be able to describe patterns and correlations on a topographic map.

3.7.1 Tell me

What are patterns and correlations on a topographic map?

A pattern is the way in which features are distributed or spread. A correlation shows how two or more features
are interconnected — that is, the relationship between the features.

Why are patterns and correlations in topographic maps useful?

Patterns and correlations in a topographic map can show us cause-and-effect connections. A feature may
be seen to occur at a place on a map and, when we ask why, other features on the topographic map help to
explain the answer.

Topographic maps are useful for showing:
¢ landforms and land use connections
o water features and flooding for emergency services
e vegetation cover and slopes for fire authorities
¢ landforms and settlements for urban developers.

A good description of patterns and correlations in a topographic map:
e uses place names
e mentions distances
e identifies regions
e identifies connections
e notes anomalies
e is written in paragraphs, and includes an introduction that identifies the place and a conclusion that
summarises the key findings.

3.7.2 Show me

How to describe paterns and correlations on a topographic map
You will need:

e a topographic map of the place being considered.

Model

In the environs of the township of Clare, South Australia, the eastern ridge slopes are used extensively for
grape growing. Most roads run parallel to the ridge and, owing to the steepness of the land, it is possible to
drive over the ridge at only a few points, such as at Hughes Park Road (GR800405). Settlements follow the
ridge along Horrocks Highway. Streams that have their source on the ridge tend to flow west and form larger
streams. Many streams flowing to the east are dammed near or inside land used for vineyards or orchards.
Spring Gully Conservation Park is a reserve on the steepest part of the ridge. The vineyards to the north at
White Hut and Stanley Flat are on less sloped land, suggesting that the types of grapes grown there may
differ from those grown in the steeper areas. The Clare Valley region is an important vineyard area, adding
significantly to the agricultural output of South Australia.
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FIGURE 1 Topographic map extract showing the Clare Valley, South Australia
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Procedure
Step 1

Take the time to carefully analyse the topographic map, particularly its legend. Visualise the landforms and
land use of the mapped place.

Step 2

Now systematically look for connections between features, beginning with places that have strong connections.
Try this list of connections that can be applied to most topographic maps:

¢ landforms and water or drainage

¢ landforms and vegetation types

¢ landforms and settlement

¢ landforms and agricultural use

e water and vegetation

o settlement and agricultural uses.

After you have identified these connections, write a few sentences describing any connections that are obvious.
Begin by introducing the place being discussed, as in the model description, which opens with ‘In the environs
of the township of Clare, South Australia ...” An example of a connection found in FIGURE 1 is that there is a
strong link between land slope and vineyards.

Step 3

Now systematically look for any anomalies that are evident. You are looking for things that seem unusual or
show no connections. For example, in FIGURE 1, the wineries at White Hut and Stanley Flat are not on east-
facing slopes.

Step 4

Complete your description with a concluding statement about the place. The model description concludes with
the statement: “The Clare Valley region is an important vineyard area, adding significantly to the agricultural
output of South Australia.’

Resources

eWorkbook SkillBuilder — Describing patterns and correlations on a topographic map (ewbk-8880)
Video eLesson SkillBuilder — Describing patterns and correlations on a topographic map (eles-1729)

Interactivity SkillBuilder — Describing patterns and correlations on a topographic map (int-3347)

3.7.3 Let me do it

Complete the following activities to practise this skill.

3.7 ACTIVITIES

1. Using the topographic map of the Griffith area (FIGURE 2 in subtopic 4.11 or in your online Resources for
Chapter 4) write a paragraph identifying any patterns and correlations that are evident. Use the checklist to
ensure you cover all aspects of the task.

2. Apply your skills to answer the following questions.

a. Why are the water channels straight? Is there an interconnection between slope and water resources?
Explain your answer.

b. To what extent is there a correlation between orchards and slope? Explain your answer.

c. Describe the direction of development of Griffith township. Suggest why it has developed in this way.
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d. How do we know that the irrigated orchards are smallholdings?
e. Is there a correlation between land slope and agricultural land use?

Checkilist

| have:
e used placenames
* mentioned distances
¢ identified regions
e identified connections
¢ noted anomalies
e written in paragraphs and included an introduction that identifies the place and a conclusion that

summarises the key findings.
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3.8 Rice — An important food crop

LEARNING INTENTION

By the end of this subtopic, you will be able to explain the importance of rice as a staple food crop, and the
various factors that affect its production in Asia and in Australia.

3.8.1 The importance of rice

Rice is the seed of a semi-aquatic grass. In warm climates, in more than 100 countries, it is cultivated
extensively for its edible grain. Rice is one of the most important staple foods of more than half of the world’s
population, and it influences the livelihoods and economies of several billion people. In Asia, rice provides
about 49 per cent of the calories and 39 per cent of the protein in people’s diet.

FIGURE 1 shows that the largest concentration of rice is grown in Asia. About 132 million hectares are cultivated
with this crop, producing 88 per cent of the world’s rice. Of this, 48 million hectares and 31 per cent of the
global rice crop are in South-East Asia alone. Countries with the largest areas under rice cultivation are India,
China, Indonesia, Bangladesh, Thailand, Vietnam, Myanmar and the Philippines, with 80 per cent of the total
rice area.

FIGURE 1 Top ten rice-producing countries, 2016
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Source: WorldAtlas.com, https://www.worldatlas.com/articles/largest-rice-producing-countries.html
(Note: most current data available)
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3.8.2 Factors affecting rice production in Asia

Climate and topography

Rice can be grown in a range of
environments that are hot or cool, wet
or dry. It can be grown at sea level

on coastal plains and at high altitudes
in the Himalayas. However, ideal
conditions in South-East Asia include
high temperatures, large amounts of
water, flat land and fertile soil.

In Yunnan Province, China, the mountain
slopes have been cultivated in terraced
rice paddies by the Hani people for at
least 1300 years (see FIGURE 2). The
terraces stop erosion and surface run-off
and create flat land area for cultivation in
otherwise very steep terrain.

Irrigation

Traditional rice cultivation involves
flooding the paddy fields (padi meaning
‘rice plant’ in Malay) for part of the
year. These fields are small, and earth
embankments (bunds) surround them.
Rice farmers usually plant the seeds
first in little seedbeds and transfer
them into flooded paddy fields, which
are already ploughed (see FIGURE 3).
Canals carry water to and from the
fields. Houses and settlements are often
located on embankments or raised
islands near the rice fields.

Approximately 45 per cent of the rice
area in South-East Asia is irrigated,
with the largest areas being found

FIGURE 2 Spectacular rice terraces in Yunnan Province, China.
These terraces are at an elevation of 1570 metres.

FIGURE 3 Planting rice in paddy fields in north-east Thailand

in Indonesia, Vietnam, the Philippines and Thailand. High-yielding areas of irrigated rice can also be found
in China, Japan and the Republic of Korea. Because water is available for most of the year in these places,
farmers can grow rice all year long. This intensive scale of farming can produce two and sometimes three

crops a year.

Upland rice is grown where there is not enough moisture to nurture the crops; an example of such
cultivation takes place in Laos. This method produces fewer rice varieties, since only a small amount of
nutrients is available compared to rice grown in paddy fields.
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Impacts on potential yield

Rice yields can be limited if any of the following conditions exist:
e poor production management
e Josses caused by weeds (biotic factor)
pests and diseases (biotic factor)
inadequate land formation and irrigation water
inadequate drainage that leads to a build-up of salinity and alkalinity.

Technology

Agricultural biotechnology, especially in China,
has produced rice that is resistant to pests. There
are also genes for herbicide resistance, disease
resistance, salt and drought tolerance, grain quality
and photosynthetic efficiency. Genetic engineering
may be the way of the future in rice cultivation in
some parts of the world.

FIGURE 4 Rice demonstration plots at the
International Rice Research Institute in the Philippines

-

In the Philippines, a new strain of rice has
been developed that grows well in soils lacking
phosphorus (see FIGURE 4). This strain was
developed through cross-breeding rather than
genetic engineering. This could also have a
significant positive impact on crop yields.

Environmental issues

Increasing temperatures due to global warming may be causing a drop in rice production in Asia, where more
than 90 per cent of the world’s rice is produced and consumed. The Food and Agriculture Organization of the
United Nations (FAO) has found that in six of Asia’s most important rice-producing countries — China, India,
Indonesia, the Philippines, Thailand and Vietnam — rising temperatures over the past 30 years have led to a
10-20 per cent decline in rice output.

Scientists state that if rice production methods cannot be changed, or if new rice strains able to withstand
higher temperatures cannot be developed, there will be a loss in rice production over the next few decades as
days and nights get hotter. People may need to turn to a new staple crop.

Rice growing is eco-friendly and has a positive impact on the environment. Rice fields create a wetland habitat
for many species of birds, mammals and reptiles. Without rice farming, wetland environments created by
flooded rice fields would be vastly reduced.

3.8.3 Factors affecting rice production in Australia
Climate and topography

FIGURE 5 Murrumbidgee irrigation area rice fields

Eighty per cent of rice produced in Australia
consists of temperate varieties that suit climates
with high summer temperatures and low
humidity. Large-scale production of rice is
carried out in the Murrumbidgee and Murray
valleys of New South Wales (FIGURE 5); the
production process is sophisticated.
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Sowing and irrigation

In Australia, rice grows as an irrigated summer
crop from September to March. Most of it

is sown by aircraft rather than planted by
hand. Experienced agricultural pilots use
satellite guidance technology to broadcast seed
accurately over the fields.

FIGURE 6 Harvesting rice near Griffith, New South Wales

Before sowing, the seed is soaked for 24 hours
and drained for 24 hours, leaving a tiny shoot
visible on the seed. Once sown, it slowly settles
in the soft mud, and within three to four days
each plant develops a substantial root system
and leaf shoot. After planting, fresh water is
released from irrigation supply channels to flow
across each paddy field until the rice plants are
well established.

Most countries grow rice as a monoculture, whereas Australian rice grows as part of a unique farming
system. Farmers use a crop rotation cycle across the whole farm over four to five years. This means that the
growers have other agricultural enterprises on the farm as well as rice. This system, designed for efficiency,
sustainability and safety, means Australian growers maintain water savings and have increased soil nutrients,
higher yields and much healthier crops.

Once Australian rice growers harvest their rice (FIGURE 6), they use the subsoil moisture remaining in the soil
to plant another crop — either a wheat crop or pasture for animals. This form of rotation is the most efficient in
natural resource use and agricultural terms.

Pests and diseases

Rice bays (areas contained by embankments — see FIGURE 5) are treated with a chemical application, which prevents
damage by pests and weeds. Without this treatment, crop losses would be extensive. In the last 100 days before
harvesting, the rice plant has no chemical applications, so that when it is harvested, it is virtually chemical free.

Technology

Most farms use laser-guided land levelling techniques to prepare the ground for production. This gives farmers
precise control over the flow of water on and off the land. Such measurement strategies have contributed to a

60 per cent improvement in water efficiency. Most of the equipment used on rice farms is fitted with computer-aided
devices, such as GPS (global positioning systems), GIS (geographical information systems) and remote sensing.
Australian rice growers are the most efficient and productive in the world.

Environmental issues

The rice industry encourages biodiversity enhancement and greenhouse gas reduction strategies. Some farms
in southern New South Wales are avoiding the use of chemical fertilisers and pesticides by converting farms to
biodynamic practices; for example, they have avoided salinity by planting red gums.

Drought conditions from 2002—-09 and 2013-16 in the Murray-Darling Basin led to

reduced water allocations for crop irrigation in the Riverina area. The subsequent crop rotation a procedure that
2015-16 drought years, in particular, led to a reduction in rice production. In the involves changing or alternating
context of the health of our waterways, there is ongoing debate about the impact crops, so that no bed or plot

sees the same crop in successive

of irrigation-dependent farming and how best to sustainably balance environmental seasons

concerns and our food production needs now and for the future.
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Resources

eWorkbook Rice — An important food crop (ewbk-8834)
Video eLesson Rice — An important food crop — Key concepts (eles-5185)
Interactivity How is rice grown? (int-3322)
myWorIdATIos Deepen your understanding of this topic with related case studies and questions.
* Rice
3.8 ACTIVITIES

1. Investigate two different rice-growing places in Asia and describe the reasons for the different environments.

2. Investigate an example of an Australian rice farm and outline its yearly rice-growing cycle.

3. Research the interconnection between rice growing and the Murray River for ensuring a sustainable
environment.

3.8 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 W LEVEL 3
1,2,7,8,13 3,4,5,10, 14 6,9,11,12,15

Check your understanding

1. Refer to FIGURE 1. Which two countries produce most of the world’s rice?

2. Name the other eight of the top ten rice-producing countries in the world. What is the geographical location
of these places?

. What is meant by the term monoculture?

. What is crop rotation?

. Why are places in Asia ideally suited to rice growing?

. Outline why rice farmers in South-East Asia can grow two or three crops of rice every year, whereas rice
farmers in Australia can grow only one crop of rice a year.

(o224 I~ /1)

Apply your understanding

7. Explain the benefits of a crop rotation system.
8. Why do droughts have a significant impact on rice production in Australia?
9. Explain how mountain slopes in China have been changed to accommodate rice production.
10. Explain the environmental issues that may affect future rice production.
11. Compare the rice cultivation methods used in Asia and Australia.
12. How has technology improved efficiency in rice production in Australia? Give at least two examples.

Challenge your understanding

13. Predict how technology will influence changes to rice cultivation in both Asia and Australia.

14. Is growing a crop that relies heavily on irrigation, such as rice, sustainable in Australia? Provide reasons for
your answer.

15. Predict whether the global demand for rice will change in the next 50 years. Outline the environmental
impacts that any change, or lack of change, will have.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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3.9 Cacao — A special cash crop

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how cacao is used for chocolate production, and its
economic importance for the people who grow this crop throughout the world.

3.9.1 Cacao farming regions

Where does chocolate come from? Chocolate is made from the beans of the cacao plant. The chocolate that is
produced from these beans might come from cacao grown in Ghana, Mexico, Malaysia or Indonesia. Look on
the wrapper next time you eat a chocolate bar!

Chocolate has been eaten or drunk by people for 4000 years. A recent study showed that 91 per cent of
females and 87 per cent of males consume chocolate products in places such as Great Britain, Australia,
Switzerland and the United States. However, rising disposable incomes and changing tastes will continue to
change the scale of production, both overseas and locally; people in places such as India and China are now
eating more chocolate.

The cacao tree is a native of the Amazon Basin and other tropical areas of South and Central America, where
wild varieties still grow in the forests. Many countries now grow cacao, but the main places are:

e West Africa — Ghana, Nigeria and Cote D’Ivoire

e South America — Brazil and Ecuador

e Asia — Malaysia and Indonesia.

Malaysia and Indonesia, where cacao is a relatively new crop, are becoming increasingly important growing
areas (see FIGURE 1).

FIGURE 1 The main cacao-growing regions of the world
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3.9.2 Factors affecting the growth and production of chocolate

Environmental factors

Most of the world’s cacao is grown in a narrow
belt between 10 degrees north and 10 degrees
south of the equator. Cacao trees grow well in
humid tropical climates with regular rainfall and
a short dry season. The trees need temperatures
between 21 °C and 23 °C and rainfall of 1000 to
2500 millimetres per year. The soil must drain
well but have good moisture-holding capacity.
The trees cannot tolerate tropical sun and must be
grown in the shade of other trees, such as palms
and rubber plants. Although cacao plants can reach
a height of 12 metres, most are only six to seven
metres tall. Growth is very fast, and the plant can
flower and fruit two to three years after planting.

FIGURE 2 A cacao bean and seeds

Economic factors

Cacao is a cash crop, grown mostly in an agroforestry system, allowing for biodiversity and income diversity
for families.

Around the world, six million cacao farmers — and 40 to 50 million people in total —
depend on cacao for their livelihood. For the past century, demand has grown by three S sl S SRl e D 22

t sold so that a profit can be made,
per cent per year. as opposed to a subsistence
crop, which is for the farmer’s

Cacao beans are an important export for West African nations such as Ghana and the oWblconsLmption

Cote d’Ivoire. These countries are the source of more than 70 per cent of the world’s agroforestry the use of trees

cocoa. Cacao beans are traded on the world market and their price can change daily, and shrubs on farms for profit or

depending on supply and demand around the world. For example, too many beans on conservation; the management of
. . . trees for forest products

the world market can cause prices to drop, leaving farmers without the cash they need

. . . . income diversity income that
to cultivate their crops, and this ultimately lowers the supply. Adverse weather or tree comes from many sources

disease can shrink supply as well.

Labour

Cacao is one of the world’s most labour-intensive
crops. Much of the work is done by hand on a
daily basis. The flowers are often pollinated by
hand and defective pods are removed to allow
the plant to put more energy into good ones.

FIGURE 3 A cacao farmer from Ghana carrying
cacao pods

Cultural factors

For the farmers themselves, the work of cacao
production can be a collective effort and is

very much a part of family and village life.
Production stages such as ‘turning the beans’ —
an involved process that takes place over several
days — present an opportunity to communicate
with other farming families. Beyond this,

cacao and chocolate are an important part of
the cultural practices of many communities
throughout the world.
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In Oaxaca, Mexico, traditional healers called curanderos give chocolate drinks to cure bronchitis. They also
plant cacao beans in the earth to ward off evil forces and heal those who have espanto — sickness caused by
fright. Children drink chocolate for breakfast to ward off stings from scorpions or bees.

In Australia and many other countries, chocolate has become an integral part of cultural events such as Easter
and Christmas. Indeed, in Western society, chocolate is very much a part of everyday life, which contributes to
the ever-increasing global demand for this special crop.

Cacao farming in the future

Consumer demand for chocolate is on the rise, but the cacao tree is under threat from pests, fungal
infections, climate change, and farmers’ lack of access to fertilisers and other products that enhance
yields. In West Africa, there are efforts to train farmers in organic, sustainable farming practices.

Global consumption is increasing, especially of darker, more cocoa-heavy varieties. Research is underway to
develop hardier trees that can produce bigger yields while still making tasty chocolate. Fairtrade arrangements
are improving the lives of farmers, increasing their income and helping them replace old trees and equipment.
Through such arrangements, it is hoped that cacao production can be sustainably managed, providing

ongoing income and contributing to the wellbeing of the many millions of people within the cacao-producing
communities throughout the world.

FIGURE 4 Cacao fruits on trees, Sao Tomé e Principe

FIGURE 5 Cacao beans drying in the sun, FIGURE 6 Grinding cocoa beans, Comalcalco,
Solomon Islands
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Resources

eWorkbook Cacao — A special cash crop (ewbk-8888)
Video eLesson Cacao — A special cash crop — Key concepts (eles-5186)

Interactivity Cacao — A special cash crop (int-8596)

3.9 ACTIVITY

Research Fairtrade International and learn how this organisation has enabled the sustainability of cacao in many
places in the world. Create an infographic outlining your key findings.

3.9 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 W LEVEL 3
1,3,8,10, 14 2,5,7,9,15 4,6,11,12,13

Check your understanding

1. List the main cacao-producing places in the world.

2. Refer to FIGURE 1 to describe the geographical location of cacao-producing places. Refer to lines of latitude
in your response.

. Define the term agroforestry.

Identify the main environmental factors necessary for successful cacao tree growth.

. What environmental factors suit cacao growing in the Daintree region of North Queensland?

. Outline the difference between a cash crop and a subsistence crop.

oo AW

Apply your understanding
7. Explain the significance of chocolate in different cultures throughout the world.
8. Explain how world cacao-bean prices can affect a cacao farmer’s income.
9. Why is cacao considered a labour-intensive crop?
10. Describe the global consumption of chocolate and how it is changing.
11. Evaluate the impact of chocolate becoming more popular in the world’s two most populous countries: India
and China.
12. Do economic, social or environmental factors have the greatest impact on how cacao is grown around the
world? Provide reasons for your view.

Challenge your understanding

13. It has been suggested that there could be a crisis in chocolate production in future years, with chocolate
becoming rare and very expensive. Should money be spent on research to produce hardier cacao trees with
bigger yields just to satisfy the chocolate desires of the Western world? Should money be spent on other types of
agriculture? Outline your views on this issue, considering all you have learned in this subtopic.

14. Suggest why the demand for dark chocolate might be increasing.

15. Consider the environmental factors needed to produce cacao. Predict whether rising global temperatures are likely
to expand or reduce the nhumber of places where cacao can be grown.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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3.11 Thinking Big research project —
Subsistence living gap-year diary

Scenario

Across the globe there are communities that rely on traditional subsistence approaches to food security, such
as nomadic herding, hunting-gathering and shifting agriculture. As an end-of-school gap-year experience,
you have been given the opportunity to live with a community that practises one or more of these subsistence
approaches.

Task

You will create a gap-year diary to help you remember forever the people you’ve met and their distinctive
ways of managing their environment.

Your diary should include:
¢ an outline of the people you are living with
e a map showing the location of this community in the world
e written information, pictures and diagrams as appropriate, outlining the various activities undertaken at
different times of the year and how food security is achieved by this community.
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Process

e Open the ProjectsPLUS application in the Resources for this topic. Click on the Start new project button
to enter the project due date and set up your project group if you wish. You may work individually or in
pairs, depending on your teacher’s preference. Save your settings and the project will be launched.

e Conduct some preliminary research into various approaches to subsistence and choose a community on
which to focus your research. Navigate to the Research forum, where you will find starter topics loaded
to guide your research. You can add further topics to the Research forum if you wish. In the Media centre
you will find an assessment rubric and some weblinks that will provide a starting point for your research.

e Conduct your detailed research. Investigate the foods eaten and the farming, hunting and gathering
methods used. What activities are undertaken at various times of the year? What roles do men, women
and children play in the process? As you conduct your research, remember to record details of your
sources so you can create a bibliography to submit with your diary. Add your research notes and source
details to the relevant topic pages in the Research forum. You can print out the Research report in the
Research forum to easily view all the information you have gathered, if you wish.

e Once you have completed your research, create your diary. Create entries for different times of year to
highlight the changing activities that occur. Add images, diagrams and maps where appropriate and ensure
your text information is clear and informative.

e Review your work thoroughly, checking for correct spelling and grammar. Ensure that all maps have
BOLTSS applied and images have captions. Finalise your bibliography. Once you are happy with your
work, submit your diary and bibliography to your teacher for assessment.

Resources

ProjectsPLUS Thinking Big research project — Subsistence living gap-year diary (pro-0189)
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TOPIC 1 SUSTAINABLE BIOMES

4 Changing biomes
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4.1 Overview

Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this topic.

Our planet works hard to feed the ever-growing human population ... but at what cost?

4.1.1 Introduction

Food is essential to human life, and over the past centuries we have been able to produce more food to feed
our growing population. Although technology has enabled us to increase production, it has come at a price.
Large-scale clearing of our forests, the overfishing of our oceans, and constant overuse of soils has resulted in
a significant decline in our biophysical world.

STARTER QUESTIONS

. How can feeding the world be destroying the world?

. Do you know where your food comes from?

. What food items do you eat most of within a typical day? Are they animal-based, plant-based or fish-based?

. Do you or your family grow any of your own food?

. Use an online mapping program such as Google maps and choose the satellite view over Mackay,
Queensland. Discuss with your class how the environment around Mackay may have changed over time. What
is the main crop being grown in this region? What might have grown here before European colonisation?

6. Watch the Changing biomes — Photo essay video in your online Resources. Consider each of the photos

and how the landscape has changed.

O WON

FIGURE 1 Fruit orchard in rural New South Wales

Resources

eWorkbook Chapter 4 eWorkbook (ewbk-8096)

Video eLessons Trashing our biomes (eles-1719)
Changing biomes — Photo essay (eles-5188)
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4.2 Food production’s effect on biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to describe why biomes are altered to grow food and explain the
effect this has on biomes.

4.2.1 Our biophysical world

Biomes are created by the interactions of the four spheres of the biophysical environment. A change in any of
the spheres will impact the others at varying levels. The large-scale production of food requires modifications
to the environment and as a consequence, biomes have been impacted.

biophysical environment all

Planet Earth is made up of four spheres: the atmosphere, lithosphere, hydrosphere
elements or features of the natural

and biosphere (see FIGURE 1). or physical and the human or
. . . urban environment, including the
All these spheres are interconnected and make up our biophysical or natural T g . elementg;
environment. For example, rain falling from a cloud (atmosphere) may soak into made up of the Earth’s four
the soil (lithosphere) or flow into a river (hydrosphere) before being taken up spheres — the atmosphere,
b lant imal (bi h h it b ted and ret d to th biosphere, lithosphere and
y a plant or animal (biosphere) where it may be evaporated and returned to the [P
atmosphere.
FIGURE 1 The Earth’s four spheres
Biosphere
Hydrosphere:

97 per cent of the
Earth’s water is found in
salty oceans, and the
remainder as vapour in
the atmosphere and as
liquid in groundwater,
lakes, rivers, glaciers
and snowfields.

Biosphere:
the collection of all
Earth’s life forms

Lithosphere:
consists of the
core, mantle and
crust of the Earth

Atmosphere:
contains all of the Earth’s
air
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Natural events, such as storms or earthquakes, or human activities can create changes to one or all of these
spheres. The production of food, whether from the land or sea, has the potential to change the natural
environment and, in doing so, increases the likelihood of food insecurity. TABLE 1 shows how food production
can affect the biophysical world.

TABLE 1 Food production’s effects on the biophysical world

Activities Atmosphere Lithosphere Biosphere Hydrosphere
Clearing native vegetation for agriculture X X X X
Overgrazing animals X X X
Overusing irrigation water, causing saline < " "
soils
Burning forests to clear land for cultivation X X X X
Releasing pesticides and fertilisers into

; X X X
streams in run-off
Producing greenhouse gases by grazing «
animals and farming rice
Changing from native vegetation to " " X
cropping
Withdrawing water from rivers and lakes for " " . X
irrigation
Overcropping soils X X X
Overfishing some species X X

4.2.2 Changes in our biophysical world

Between 1961 and 2008, the world’s population increased by 117 per cent, or by 3.5 billion, while food
production increased by 179 per cent. This has been the result of improved farming methods; the increased use
of fertilisers and pesticides; large-scale irrigation; and the development of new technologies, ranging from farm
machinery to better quality seeds.

There have been many benefits associated with this change, especially in terms of human wellbeing and
economic development. However, at the same time, humans have changed the Earth’s biomes more rapidly and
more extensively than in any other time period. The loss of biodiversity and degradation of land and water
(which are essential to agriculture) are not sustainable. With an expected population of nine billion in 2050,

it has been estimated that food production will need to increase by approximately 70 per cent. The global
distribution of environmental risks associated with food production can be seen in FIGURE 2.

4.2.3 Modifying biomes for agriculture

Throughout the twentieth century rapid population growth and the development of new

technologies allowed for larger scale agriculture to occur. To accommodate the increase

in size and amount of farms to grow crops and graze animals, biomes were altered to degradation reduced quality of
t the hich duction d ds. 1 1. the fi £ icult is t dif land and water resources caused

meet the higher production demands. In general, the focus of agriculture is to modify T

water, climate, soils, land and crops.
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FIGURE 2 Gilobal land and water resources for food and agriculture
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Climate

Irrigation is the artificial application
of water to the land or soil to
supplement natural rainfall. It is
used to assist in the growing of
agricultural crops to increase food
production in dry areas and during
periods of inadequate rainfall.

In flood irrigation, water is applied
and distributed over the soil
surface by gravity. It is by far the
most common form of irrigation
throughout the world and has been
practised in many areas, virtually
unchanged, for thousands of years.
Modern irrigation methods include

computer-controlled drip systems that
deliver precise amounts of water to a

plant’s root zone.

FIGURE 3 False-colour satellite image of greenhouses
region, Spain
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Source: American Geophysical Union and Google Maps.
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Another way of modifying climate is with the use of greenhouses (or glasshouses) used for growing flowers,

vegetables, fruits and tobacco (see FIGURE 4).

Greenhouses provide an artificial biotic environment to protect crops from heat and cold and to keep out pests.
Light and temperature control allows greenhouses to turn non-arable land into arable land, thereby improving
food production in marginal environments. Greenhouses allow crops to be grown throughout the year, making

them especially important in high-latitude countries.

The largest expanse of plastic greenhouses in the world is around Almeria, in south-east Spain. Here, since
the 1970s, semi-arid pasture land has been replaced by greenhouse horticulture (see FIGURES 3 and 4). Today,
Almeria has become Europe’s market garden. To grow food all year round, the region has around 26 000

hectares of greenhouses.

FIGURE 4 Inside an Almerian greenhouse

Soils and land

Fertilisers are organic or inorganic materials that are added to soils to supply one or more essential plant
nutrients. Fertilisers are essential for high-yield harvests, and it is estimated that about 40 to 60 per cent of
crop yields are due to fertiliser use. It is estimated that almost half the people on Earth are currently fed as a

result of adding fertiliser to food crops.

People change landscapes in order to produce food. Undulating land can be flattened,
steep slopes terraced or stepped, and wetlands drained. Land reclamation is the
process of creating new land from seas, rivers or lakes. In addition, it can involve
turning previously unfarmed land, or degraded land, into arable land by fixing major
deficiencies in the soil’s structure, drainage or fertility.

In the Netherlands, the Dutch have tackled huge reclamation schemes to add land

area to their country. One such scheme is the IJsselmeer (see FIGURE 5), where four
large areas (polders) have been reclaimed from the sea, adding an extra 1650 square
kilometres for cultivation. This has increased the food supply in the Netherlands and
created an overspill town for Amsterdam. The schemes include adding dykes, pumping
stations, sluices and locks to control water.
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undulating describes an area
with gentle hills

dyke a barrier or levee to hold
back water

sluice a constructed channel for
water

lock a gateway across a channel
of water that can be used to raise
or lower water on either side;
allows boats to travel between
waterways at different levels



FIGURE 5 Land reclamation in the Netherlands FIGURE 6 Farms and farmland, Noordoostpolder, The
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Source: Spatial Vision

Resources
;‘ eWorkbook Food production’s effect on biomes (ewbk-8900)
/@“\) Video eLesson Food production’s effect on biomes — Key concepts (eles-5189)
*‘@ Interactivities Degrading our farmland (int-3323)

State of the world’s land and water resources for food and agriculture (int-7920)
The Earth’s four spheres (int-7919)

T Deepen your understanding of this topic with related case studies and questions.
myWorldAtlas . world: Climate

e World: Vegetation

4.2 ACTIVITIES

1. Use the following labels to create a flow diagram showing how the clearing of native vegetation can affect all
four of the Earth’s spheres.
e Soil is left bare and exposed to wind and water erosion.
e There is less evaporation of water from vegetation.
* There is a loss of habitat for birds, animals and insects.
¢ Increased water runs off from exposed land.
¢ Increased sediment builds up in streams.
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2. a. Rank what you consider to be the three most serious environmental issues shown on the FIGURE 2 map.

b. What criteria did you use to make your decisions (for example extent of area covered, number of people
affected, economic impacts)?

c. Share your list with at least two other students. What were the similarities and differences in the rankings?
d. Would you now alter your own ranking? Why or why not?

3. Select one agricultural product in Australia and conduct research to find data on how much is produced and
how this has changed over time.

4. Research the land reclamation project in I[Jsselmeer (Zuiderzee Works) and create a report that outlines the
scope of the project.

4.2 EXERCISE

Learning pathways

W LEVEL1 B LEVEL 2 B LEVEL 3
1,2,7,8,14 3,4,10,11, 13 5,6,9,12,15

Check your understanding

. Describe the spheres of the biophysical environment.

. Why has food production increased so rapidly over time?

. Describe irrigation and how it is an agricultural method that modifies climate.

. Describe how soils are modified and how undulating land is changed for agriculture.

Select one example from TABLE 1. Describe how human activity can change the biophysical world.
. What is the purpose of a sluice?

OO hAWOWN

Apply your understanding

7. Referring to FIGURE 1, explain how change in one sphere of the biophysical environment could impact the
other spheres.
8. Select one example from TABLE 1. Describe how human activity can change the biophysical world.
9. Refer to FIGURE 2.
a. What are the main environmental issues facing Australia’s food production?
b. In which places in the world is deforestation a major concern?
c. Which continents suffer from water scarcity?
d. What do you notice about the location and distribution of regions that do not have environmental problems
relating to food production?
10. Refer to FIGURES 3 and 4. How do greenhouses modify spaces and places on the Earth’s surface?
11. Refer to FIGURE 5. What might be the purpose of the pumping station?
12. What are the strengths and weaknesses of the strategies being used in the Netherlands to provide enough
land for food production? In your answer, refer to the methods shown in FIGURE 5.

Challenge your understanding

13. What major challenges do you think the land reclamation program in the Netherlands will face in the next
50 years? Predict one challenge, outline its likely causes and suggest one way any negative impacts might
be prevented.

14. Can greenhouses be used anywhere to produce food efficiently? Consider the equipment and supplies
required to produce commercial amounts of food in greenhouses in your answer.

15. Predict whether a reduction in biodiversity might have a negative impact on our ability to produce enough
food to feed the world. Give reasons to support your view.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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4.3 Modifying our forests

LEARNING INTENTION

By the end of this subtopic, you will be able to describe how humans have modified forest biomes and explain

the impacts that this has had.

4.3.1 The importance of forests

In pre-industrial times, nearly 45 per cent of the world’s land surface was covered in forest. Today, this figure
is only 31 per cent. With industrialisation, technological development and population growth, large-scale
deforestation has occurred as a result of the increasing need over time for timber products and land for food.
It is estimated that of the forest cover lost, 85 per cent can be readily attributed to human activity — with

30 per cent due to clearing, 20 per cent through degradation and 35 per cent through fragmentation.

Agricultural use now accounts for 37 per cent of the Earth’s land surface.

Human society, the global economy and forests are interconnected, with more
than one billion people depending on forests and forest products. Forest biomes
offer us many goods and services, from providing wood and food products

to supporting biological diversity. They provide habitat for a wide range of
animals, plants and insects. Forests contribute to soil and water conservation, and
they absorb greenhouse gases. Despite the growing awareness of the value of
preserving forests, large-scale clearing continues. FIGURE 1 shows the annual rate
of deforestation in Brazil, and FIGURE 2 shows the cumulative amount of forest lost
over time.

FIGURE 1 Annual loss of Amazon forest, Brazil, 1988-2020

30000 T

25000 —

20000 ~

15000

10000

Annual forest loss (sq. km)

5000 ~

deforestation clearing forests
to make way for housing or
agricultural development
greenhouse gases any of the
gases that absorb solar radiation
and are responsible for the
greenhouse effect. These include
water vapour, carbon dioxide,
methane, nitrous oxide and
various fluorinated gases.

1988 1992 1996 2000 2004 2008
Year
Source: © Mongabay

2012

T 1
2016 2020

CHAPTER 4 Changing biomes 117



FIGURE 2 Total loss of Amazon forest, Brazil, since 1970
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4.3.2 Clearing forests

By clearing forests, trees can be harvested for timber and paper production, and valuable ores and minerals
can be mined from below the Earth’s surface. Sometimes, forests are flooded rather than cleared in order
to construct dams for hydroelectricity. Forests may also be cleared for food production, such as small-scale
subsistence farming, large-scale cattle grazing, and for plantations and crop cultivation.

Road construction, usually funded by governments, also plays a part in changing rainforest environments

(see FIGURE 3). Roads help to improve access and make more land available, especially to the landless

poor. They also reduce population pressures elsewhere by encouraging people to

move to new places. At the same time, businesses benefit from improved access plantation an area in which trees

.. . . or other large crops have been
to mining resources and forest timbers, and are better able to establish large cattle St [ e
ranches and farms.

FIGURE 3 The effects of road building in the Amazon. Settlements tend
to follow a linear pattern along the roads and then gradually move inland,
opening up the forests.
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4.3.3 Effects of forests clearing

FIGURE 4 illustrates some changes that forest clearing in the Amazon can have on the environment.

FIGURE 4 Impacts of clearing the Amazon forest

New farmland with mixed crops established

Smoke from clearing and burning

Flooding increases as the stream channel is
clogged with sediment.

Newly cleared land, trees cut down and burned. J The river carries more sediment as soil is washed
This is called slash-and-burn agriculture. into streams.

Weeds and exotic species invade edges of K Fences stop movement of rainforest animals in
remaining forest. search of food.

New road gives access to more settlers and to L Pesticides and fertilisers wash into the river.
animal poachers. M Farm is abandoned as soil fertility is lost.

Large cattle ranch N Weeds and other species dominate bare land.
Introduced cattle erode the fragile topsoil with 0 Harvesting of timber reduces forest biodiversity.

their hard hooves.

Erosion of topsoil increases, caused by rain on
exposed soils.
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Resources

eWorkbook Modifying our forests (ewbk-8904)
Video eLesson Modifying our forests — Key concepts (eles-5190)
Interactivity Impacts of clearing the Amazon Rainforest (int-5578)

~ ’Jg.\ Deepen your understanding of this topic with related case studies and questions.
mprrIdAﬂos e Forest environments

FOCUS ON FIELDWORK

fdw-0030 .
Remote sensing

Remote sensing is a high-tech and sophisticated method of collecting data by geographers, in which data is
collected without their being physically present in the field. Common forms of remote sensing equipment that
geographers utilise are weather instruments on satellites or aircraft that scan the Earth to collect information

about it.
FIGURE 5 Drones are a more cost- FIGURE 6 Bolivia Deforestation Il Sensor: L5 TM
effective way than using satellites or acquisition date: July 2, 1986 and June 22, 2000. These
aircraft for geographers to collect data in false colour satellite images show the progression of
the field. Drones are also used to inspect deforestation in Bolivia caused by settlement expansion
wind turbines for maintenance issues. and agricultural development.

FIGURE 7 Lidar (Light Detection and Ranging) is a remote
sensing device used to detect the topography of an area.

Learn how to use remote sensing images to create timelapse sequences using the Remote sensing fieldwork
activity in your online Resources.

120 Jacaranda Geoactive 2 NSW Australian curriculum Geography Stage 5 Fifth Edition



e TS FIGURE 8 Soya-bean farm, Sdo Paulo region,

1. Research soya-bean farming in the Amazon. How Brazil
does it compare with cattle ranching in terms of
environmental sustainability?

2. Examine the illustration of rainforest destruction
shown in FIGURE 4. Draw a sketch of what you
predict the area will look like in ten years’ time. Use
labels and arrows to show important features.

3. What alternatives exist to clearing forests for
agriculture? Research the latest innovations in
farming. How might they help to reduce the amount
of forest that is cut down each year for farmland?

4.3 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 B LEVEL 3
3,4,7,8,14 1,2,9,10, 15 5,6,11,12,13

Check your understanding

. Refer to FIGURE 2. Describe the total loss in Brazilian forests since 1970. Use data in your answer.
. What are the advantages and disadvantages of road building in the Amazon?

. Why would subsistence farming in the Amazon be referred to as slash-and-burn farming?

. Refer to FIGURE 4. Identify three changes to the river that have resulted from forest clearing.

. Describe how a plantation is different to native forest.

. How do new roads lead to greater deforestation, even after they are completed?

OO, OON

Apply your understanding

7. In what ways would the environmental changes of small-scale subsistence farming differ from those of large-scale
soya-bean cropping?
8. Why might the large-scale clearing of tropical rainforests be considered an unsustainable practice?
9. Opening up the rainforest with roads can lead to fragmentation of the forest. What might the effect of this be on:
a. native animals
b. local indigenous populations?
10. Compare how a small-scale farmer from the Amazon and an environmentalist from another country might
view the resources of a rainforest.
11. How might changes as a result of forest clearing affect farming downstream?
12. Discuss the impacts of forest fragmentation. In your response, you should outline at least one impact on
native flora or fauna, one impact on farming practices, and one impact for Indigenous communities.

Challenge your understanding

13. Predict whether the trends in annual forest loss and total forest loss will continue. In your answer, outline
three of the most important factors that will determine forest loss trends in Brazil in the future.

14. Propose one strategy to minimise the amount of run-off from the farm shown in FIGURE 4 from entering the
river. Draw a diagram or annotate FIGURE 4 to show how you would implement this strategy.

15. Suggest two strategies that could be used to allow native animals to move across cleared land and roads
safely when they move between sections of their habitat.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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4.4 SkillBuilder — GIS — Deconstructing a map

only

LEARNING INTENTION

By the end of this subtopic, you will be able to deconstruct a topographic map to create a simple GIS overlay map.

The content in this subtopic is a summary of what you will find in the online resource.

4.4 .1 Tell me
What is GIS?

A geographical information system (GIS) is a storage system for information or data, which is stored as
numbers, words or pictures. The data has the location attached so that it may be viewed as a map or an image.

4.4.2 Show me

How to deconstruct maps to build a simple GIS
Step 1

Point feat th h location that
b01(111 ﬁeacilres. on . }elmap .zzive ? ocation 1 a. Hzlay FIGURE 6 The three layers of tracing paper are
e defined using either a grid reference or latitude now combined, and BOLTSS Is added.

and longitude. Overlay one piece of tracing paper on e
the map and, using an appropriate colour, mark the ' ’ ;
homesteads (point data).

Step 2

Line features on the map may be straight or winding.
Their location is determined by joining multiple

points. Overlay a second piece of tracing paper on the
map and, with an appropriate colour, trace the rivers and
creeks (line features).

Step 3

A polygon is a shape that has many sides. Its location on b o . v ’ = “ "'\\." fN \.\.
the map is determined by joining multiple points. Overlay " === .o \i\ I\ VAo
a third piece of tracing paper on the map and, with an - 3 } <3 |

appropriate colour, trace the forests (polygon data).
Step 4

Place the three tracing paper layers in the following
order: point features on top, line features underneath
and polygon features at the bottom. Provide BOLTSS
for your map. In GIS, the finished map would be
called a layout (see FIGURE 6).
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4.4.3 Let me do it

learnON Go to learnON to access the following additional resources to help you build this skill:

longer explanation of this skill and its application in Geography (Tell me)
T a video demonstrating the step-by-step process of this skill (Show me)
Resources

an activity and interactivity for you to practise the skill (Let me do it)
self-marking questions to help you understand and use the skill.

eWorkbook SkillBuilder — GIS — Deconstructing a map (ewbk-8908)

Digital document  Topographic map of Griffith, New South Wales (doc-36316)

Video eLesson SkillBuilder — GIS — deconstructing a map (eles-1730)
Interactivity SkillBuilder — GIS — Deconstructing a map (int-3348)
Google Earth Griffith, New South Wales (gogl-0149)

4.5 Paper production and its effect on biomes

only

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how biomes are altered to produce paper and describe
effects of this.

The content in this subtopic is a summary of what you will find in the online resource.

Paper is a renewable, recyclable material, and yet something so common and so useful also poses significant
environmental consequences to biomes at all stages of its usage cycle.

To learn more about the impact paper
use and production has on the environment, go to your learnON resources at www.jacPLUS.com.au.

Contents

learnON

By

4.5.1 Everyday paper use

4.5.2 The ‘paperless’ society

4.5.3 The impact of making and using paper
4.5.4 The future sustainability of paper

Resources

eWorkbook Paper production and its effect on biomes (ewbk-8912)
Video eLesson  Paper production and its effect on biomes — Key concepts (eles-5191)

Interactivity Paper production and its effect on biomes (int-7921)
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4.6 Overfishing our ocean biome

LEARNING INTENTION

By the end of this subtopic, you will be able to describe how humans have changed the ocean biome and the
effects that this has. You will also be able to explain the benefits and problems of aquaculture.

4.6.1 Overfishing — causes and consequences

The ocean biome has often been seen as an unlimited resource of food for humans. However, overfishing is
causing the collapse of many important marine ecosystems, and threatens the main source of protein for over
one billion people. Aquaculture is a possible solution but, at the same time, it contributes to the decline in fish
stocks.

Overfishing is simply catching fish at a rate higher than the rate at which fish species can repopulate. It is an
unsustainable use of our oceans and freshwater biomes. Massive improvements in technology have enabled
fish to be located and caught in larger numbers and from deeper, more inaccessible waters. The use of spotter
planes, radar and factory ships ensures that fish can be caught, processed and frozen while still at sea.

Fish is the most common animal protein consumed around the world (see FIGURE 1). Historically, a lack of

conservation and management of fisheries, combined with rising demand for fish products, has seen a ‘boom

and bust’ mentality (see FIGURE 2). Large marine animals and fish species were fished

until the species were extinct, endangered or so rare that they could no longer be caught aquaculture the farming of

in the numbers needed to sustain an income; then the next species was fished to the aquatic plants and aquatic

same extent. Examples of species that were over-fished include blue whales, Atlantic Zzlc:nrilzlliiiz as fish, crustaceans
cod and bluefin tuna.

FIGURE 1 Global protein demand, 1980-2030* (million tonnes)
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FIGURE 2 Unsustainable fishing

~~
2
v‘/\b

WELL, THAT
LEAVES JUST - UNTIL

THEY
THE TWO O
3 OROP

THE NET

AGAIN!

What happens when we overfish?

e With overfishing there are often large
quantities of bycatch. This means that
juvenile fish and other animals, such as
dolphins and sea birds, are swept up in nets
or baited on hooks before being killed and
discarded. For every kilogram of shrimp
caught in the wild, 5 kilograms of bycatch
are wasted (see FIGURE 3).

e Destructive fishing practices such as cyanide
poisoning, dynamiting of coral reefs and
bottom trawling (which literally scrapes the
ocean floor) cause continual destruction to
local ecosystems.

e A large quantity of fish that could have been
consumed by people is converted to fishmeal
to feed the aquaculture industry, to fatten up
pigs and chickens, and to feed pet cats. In
Australia, the average cat eats
13.7 kilograms of fish a year. The average
Australian eats 15 kilograms per year.

e Coastal habitats are under pressure. Coral reefs, mangrove wetlands and seagrass meadows, all critical
habitats for fish breeding, are being reduced through coastal development, overfishing and pollution.

FIGURE 3 Up to 80 per cent of some fish catches is
bycatch.

4.6.2 Aquaculture

Aquaculture (fish farming) is one of the fastest-growing food industries, providing fish for domestic and export
markets. It brings economic benefits and increased food security (see FIGURE 4).

Since 2014, fish farming has produced more fish than fish caught in the wild; a harvest of 114.5 million metric
tons was recorded in 2018. China is the largest farmed-fish producer, followed by India, Indonesia, Vietnam,
Bangladesh, Egypt and Norway.
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FIGURE 4 Giobal fish and aquaculture 1990-2030
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Australia’s history of fish farming started more than 6600 years ago, when the Gunditjmara people created

a series of fish traps in Lake Condah, in south-west Victoria, to capture a reliable source of eels. This eel
trapping system is now protected as part of the Budj Bim National Heritage Landscape. Today, aquaculture is
Australia’s fastest growing primary industry, producing more than 40 per cent of Australia’s seafood.

Negative impacts of aquaculture

Although aquaculture is often seen as a
sustainable and eco-friendly solution to
overfishing, its rapid growth and poor
management in many places has created
large-scale environmental change. Some of
these changes are described below.

e Pollution. Many fish species are fed a
diet of artificial food in dry pellets (see
FIGURE 5). Chemicals in the feed, and the
massive waste generated by fish farms,
can pollute the surrounding waters.

e Loss of fish stock. Food pellets are
usually made of fish meal and oils. Much of this comes from bycatch; we are catching fish to feed fish. It
can take 2 to 5 kilograms of wild fish to produce one kilogram of farmed salmon. Other ingredients in the
food pellets include soybeans and peanut meal — products that are suitable for human consumption and
grown on valuable farmland.

e Loss of biodiversity. Many of the fish species farmed are selectively bred to improve growth rates. If
accidentally released into the wild, they can breed with native species and change their genetic makeup.
This can lead to a loss of biodiversity. Capture of small ocean fish, such as anchovies, depletes food for
wild fish and creates an imbalance in the food chain.

FIGURE 5 Feeding fish in pens, Thailand

3
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e Loss of wetlands. Possibly the greatest impact of aquaculture is in the loss of valuable coastal wetlands.
In Asia, over 400 000 hectares of mangroves have been converted into shrimp farms. Coastal wetlands
provide important ecological functions, such as protecting the shoreline from erosion and providing
breeding grounds for native fish.

Resources

eWorkbook Overfishing our ocean biome (ewbk-8916)
Video eLesson  Overfishing our ocean biome — Key concepts (eles-5192)

Interactivity Hook, line and sinker (int-3324)

4.6 ACTIVITIES

1. Investigate and write a newspaper article on the collapse of the Atlantic cod fishery in Newfoundland. What
lessons in the sustainability of fishing can be learned from the case of the Atlantic cod?

2. Collect photographs and other information to create an annotated poster showing one of the destructive
fishing practices mentioned in this subtopic.

4.6 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 W LEVEL 3
2,3,8,10,13 1,4,7,9,14 5,6,11,12,15

Check your understanding

. Explain how overfishing can lead to a loss of biodiversity.

. What is aquaculture?

. What is bycatch?

. List three benefits and three drawbacks of fish farming.

. Why is it difficult to manage wild fish capture and prevent overfishing?
. How does the aquaculture industry pose a threat to wetlands?

OO0, OON

Apply your understanding

7. Refer to FIGURE 1. How important is fish as a source of protein compared with other sources? Use figures in
your answer.
8. Examine the photograph in FIGURE 3 and describe the bycatch that you see.
9. Refer to FIGURE 4. Compare the predicted growth of fisheries capture (fish caught in the ocean) with
aquaculture production to 2030.
10. Explain how fish food pellets used in aquaculture can cause pollution.
11. Explain how aquaculture can reduce the biodiversity of fish stocks in the wild.
12. Do the benefits of aquaculture outweigh the negative impacts on the environment? Provide reasons for
your answer.

Challenge your understanding

13. Suggest one reason why wild fish capture will not increase greatly in the future.
14. What do you think the future of aquaculture might be? Explain your view.
15. Develop a fact-based advertising slogan to encourage people to feed their pets less fish.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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4.7 SkillBuilder — Interpreting a geographical cartoon

only

LEARNING INTENTION

By the end of this subtopic, you will be able to outline some of the ways that a cartoon can illustrate a
geographical theme or issue, and explain the point of view being expressed in a specific geographical cartoon.

The content in this subtopic is a summary of what you will find in the online resource.

4.7.1 Tell me

What are geographical cartoons?

Geographical cartoons are humorous or satirical drawings on topical geographical issues, social trends and
events. A cartoon conveys the artist’s perspective on a topic, generally simplifying the issue.

4.7.2 Show me

How to interpret a cartoon
Step 1

FIGURE 1 Cartoon on overfishing
Study the cartoon to determine the overall idea.

UL
Step 2 m;'
Consider your general knowledge of the topic. How does the \ 1]
cartoon relate to the topic? Things to look for in a cartoon
include the following: symbolism, stereotyping, caricatures,
visual metaphors, exaggeration or distortion, human,
perspective, captions.

| HEARD THAT BY
2048 SEAFOOD
MAY BE WIPED

Step 3

To systematically analyse the cartoon, answer the following:
e What issue does the cartoon explore?
e What geographical concepts are related to the issue in the
cartoon?
e What are the geographical implications of the cartoon?
e What point of view or opinion is the cartoonist expressing?

Step 4

Write a statement on how you feel about the topic of the cartoon and the cartoonist.
4.7.3 Let me do it

learnON Go to learnON to access the following additional resources to help you build this skill:
e a longer explanation of this skill and its application in Geography (Tell me)
i ¢ a video demonstrating the step-by-step process of this skill (Show me)
e an activity and interactivity for you to practise the skill (Let me do it)
o self-marking questions to help you understand and use the skill.

Resources

eWorkbook SkillBuilder — Interpreting a geographical cartoon (ewbk-8920)
Video eLesson  SkillBuilder — Interpreting a geographical cartoon (eles-1731)

Interactivity SkillBuilder — Interpreting a geographical cartoon (int-3349)
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4.8 The impact of farming on land and water

LEARNING INTENTION

By the end of this subtopic, you will be able to outline the causes and effects of land degradation on our food
producing lands, and discuss how poor food-production practices are creating environmental degradation.

4.8.1 Land degradation

The land, or lithosphere, is one of our
most basic resources and is often taken
for granted. In our quest to produce as
much as possible from any one area of
land, we have often failed to manage
it sustainably. Land degradation is the
result of such poor management.

FIGURE 1 Soil erosion as a result of overgrazing in Australia

Land degradation is a decline in

the quality of the land to the point
where it is no longer productive.
Land degradation covers such things
as soil erosion, invasive plants and
animals, salinity and desertification.
Degraded land is less able to produce
crops, feed animals or renew native
vegetation. There is also a loss in soil
fertility because the top layers, rich in
humus, can be easily eroded by wind or water. In Australia, it can take up to 1000 years to produce just three
centimetres of soil, which can be lost in only a few minutes during a dust storm.

Globally, degradation has caused the loss of more than 350 million square kilometres of the Earth’s surface. In
Australia, of the five million square kilometres of land used for agriculture, more than half has been affected
by or is in danger of degradation.

Land degradation is common to both the developed world and the developing world, and results from both
human and biophysical causes.

Human causes

Human causes of land degradation involve unsustainable land management practices, such as:
e land clearance — deforestation or excessive clearing of protective vegetation cover

e overgrazing of animals — plants are eaten down or totally removed, exposing
erosion the wearing down of

bare soil, and hard-hoofed animals such as cows and sheep compact the soil
(see FIGURE 1)

excessive irrigation — can cause watertables to rise, bringing naturally
occurring salts to the surface, which pollute the soil

introduction of exotic species — animals such as rabbits and plants such as
blackberries become the dominant species

decline in soil fertility — caused by continual planting of a single crop over a
large area, a practice known as monoculture

Sfarming on marginal land — takes place on areas such as steep slopes, which
are unsuited to ordinary farming methods.

rocks and soils on the Earth’s
surface by the action of water, ice,
wind, waves, glaciers and other
processes

humus an organic substance
in the soil that is formed by the
decomposition of leaves and
other plant and animal material
monoculture the cultivation of
a single crop on a farm or in a
region or country
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Biophysical causes

Natural processes such as prolonged drought can also lead to land degradation. However, land can sometimes
recover after a drought period. Topography and the degree of slope can also influence soil erosion. A steep
slope will be more prone to erosion than flat land.

4.8.2 Impacts of land degradation

As land becomes degraded, productivity, or the amount of food it can produce, is lost. Some countries in sub-
Saharan Africa have lost up to 40 per cent productivity in croplands over two decades, while population has
doubled in the same time period. Farmers may choose to abandon the land or try to restore it; if the pressure to
produce food is too great, they may have no choice but to continue using the land. Unproductive land will be
exposed to continual erosion or weed invasion.

If extra fertilisers are applied to try to improve fertility, the excessive nutrients can create pollution and

algae build-up in nearby streams. Airborne dust creates further hazards for both people and air travel. Land
degradation is a classic example of human impact on all spheres of the environment — atmosphere, biosphere,
lithosphere and hydrosphere.

FIGURE 2 shows the total amount of land across the Earth’s surface (not just farmland) and the extent of land
degradation. Twenty per cent of the world’s cropland shows declining or stressed land productivity, despite the
efforts and resources being used to maintain food production.

FIGURE 2 Gilobal land productivity for selected land uses

Rangelands - - B Declining
Moderate decline
Stable
Grassland - - B increasing
cropianc [ I ]

\ \ \ \ \ \
0% 20% 40% 60% 80% 100%

Notes:

Rangelands refers to shrublands mostly used for grazing.

Forest land applies to land with more than 40 per cent tree cover.

Grassland includes natural grasslands and pasture for grazing.

Cropland includes all arable land and where 50 per cent of land is used for crops.

Source: © European Union, 1995-2019. Cherlet, M., Hutchinson, C., Reynolds, J., Hill, J., Sommer, S.,von Maltitz, G. Eds., World
Atlas of Desertification, Publication Office of the European Union, Luxembourg, 2018

About 40 per cent of degraded lands are found in places that experience widespread poverty, which is a
contributing factor to food insecurity. Poor farmers with degraded land and few resources often have little
choice but to continue to work the land. There is a strong interconnection between land degradation, migration
and political instability. If declining soil quality and an increase in droughts due to climate change continue,
between 50 and 700 million people could be forced to move by 2050.
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Desertification is an extreme form of
land degradation. It usually occurs in
semi-arid regions of the world, and the
result gives the appearance of spreading
deserts. Desert biomes, or arid regions,
are harsh, dry environments where

few people live. In contrast, semi-arid
regions, or drylands, occupy 41 per
cent of the Earth’s surface and support
over two billion people, 90 per cent

of whom live in developing nations.
Although traditional grazing and
cropping has taken place in dryland
regions for centuries, population growth
and the demand for food has put
enormous pressure on land resources.
Overclearing of vegetation, overgrazing
and overcultivation are a recipe for
desertification.

4.8.3 Positive impacts of
irrigation

Food production and security is
directly related to water availability.
As the population increases, so too
does demand for water. Moreover,
there are always competing demands
for water from the domestic, industrial
and environmental sectors. In many
places in the world, water is becoming
increasingly scarce. Consequently,

the development of water resources is
becoming more expensive and, in
some cases, environmentally
destructive.

Most of the world’s food production
is rain-fed; that is, dependent on
naturally occurring rainfall. Only a
small proportion of agricultural land

FIGURE 3 The Hunter River and Valley with the contrast of dry
landscape and green irrigated fields, 2019

is irrigated, yet irrigation is now the biggest user of water in the world, consuming 70 per cent of the world’s
freshwater resources. Irrigation brings many benefits, such as:
e supplementing or replacing rain, especially in places where rainfall is low or unreliable. In many parts of
the world, it is not possible to produce food without irrigation.
e increasing crop yields, up to three times higher than rain-fed crops. Only 20 per cent of the world’s
farmland is irrigated, but this land produces over 40 per cent of our food.
e enabling a wide variety of crops to be grown, especially those with high water needs, such as rice, or with
high value, such as fruit and wine grapes
o flexibility, being used at different times according to crop needs, for example during planting and growing

or close to harvest time.
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4.8.4 Negative impacts of irrigation

Although irrigation has resulted in increased food production and greater food security, it has also created
major changes to the biomes where it is used. Irrigation changes the natural environment by extracting water
from rivers and lakes and through the building of structures to store, transfer and dispose of water. The
topography, or shape of the land, is often changed too, such as when terraces are built for paddy fields. In
addition, irrigation water is often applied to the land in much larger quantities than naturally occurs, which can
lead to changes in soil composition, and waterlogging and salinity problems.

How does irrigation create salinity problems?

Overwatering of shallow-rooted crops adds excess water to the watertable, causing it paddy field a growing area that
to rise (see FIGURE 4) is flooded to farm semi-aquatic

: plants such as rice
waterlogging saturation of the
soil with groundwater such that it
hinders plant growth

If the subsoils are naturally salty, much of this salt can be drawn to the surface.
Most crops and pasture will not grow in salty soils, so the land becomes useless

for farming. Land that is affected by salinity is also more prone to wind and water watertable the upper level of

erosion. the groundwater, below which all
pores in the soils and rock layers

Globally, some 62 million hectares of land (an area the size of France) has been lost are saturated with water

due to such issues. Salinity is also a major cause of land degradation in Australia (see

FIGURE 5).

FIGURE 4 The development of irrigation salinity

Natural state Irrigation Salinity after irrigation
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Global population and demand for water is constantly increasing. Moreover, there are always competing
demands for water from the domestic, industrial and environmental sectors. For countries that have growing
populations and limited water resources, water deficits and food insecurity are a growing concern. In many
places in the world, water is becoming increasingly scarce. Consequently, the development of water resources
is becoming more expensive and, in some cases, environmentally destructive.
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FIGURE 5 The distribution of salinity in Australia
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For thousands of years, farmers have diverted water from rivers, lakes and wetlands for watering crops and
pastures in dry areas. Large-scale irrigation schemes can effectively ‘water’ our deserts but, if too much water
is used, wetlands can dry out, rivers cease to flow, and lakes and underground aquifers shrink. It is estimated

that between three and six times more water is held in reservoirs around the world than exists in natural rivers.
It is possible that the level of water extraction will nearly double by 2050.

As surface water resources become fully exploited, people turn to underground water sources. Improvements in
technology have also enabled farmers to pump water from aquifers deep underground (see FIGURE 6).

Groundwater levels do not respond to changes in the weather as rapidly as rivers
and lakes do. If the water is removed unsustainably (at a rate that is faster than the

rate of replenishment by rainfall, run-off or underground flow), then watertables fall.
Water then becomes harder and more expensive to extract. Water stored in aquifers
can take thousands of years to replenish. Over-extraction of groundwater can result
in wells running dry, reduced stream flow, and even land subsidence (sinking).

aquifer a body of permeable

rock below the Earth’s surface
that contains water, known as

groundwater
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FIGURE 6 The use of groundwater as a water source in farming
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The High Plains region of

the central United States is the
leading irrigation area in the
western hemisphere, producing
over $20 billion worth of

food and fibre per year (see
FIGURE 7). In all, 5.5 million
hectares of semi-arid land is
irrigated using water pumped
from the huge Ogallala Aquifer
(see FIGURE 8). Since large-scale
irrigation was developed in the
1940s, groundwater levels have
dropped by more than 30 metres.
Pesticides and other pollutants
from farming have also infiltrated
underground aquifers. Scientists
estimate that if the aquifer was
pumped dry, it would take over
6000 years to refill it naturally.

FIGURE 7 Irrigated cropland in the central United States relies heavily
on water from the Ogallala Aquifer.
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FIGURE 8 The size of the Ogallala Aquifer in the central United States
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Resources
eWorkbook The impact of farming on land and water (ewbk-8924)

The impact of farming on land and water — Key concepts (eles-5193)

The impact of farming on land and water (int-8626)
The development of irrigation salinity (int-5589)
How is rice grown? (int-3322)

Losing land (int-3325)
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4.8 ACTIVITIES

1. Create an annotated sketch to show the interconnection between plants and soil. Use the following points as
labels on your sketch.
¢ Plant roots help hold soil together.
¢ Decomposing plants add nutrients to the soil.
¢ Plants shade the topsoil and reduce evaporation.
¢ Plants reduce the speed of wind passing over the ground.

2. Many towns, properties and businesses in Australia rely on water from aquifers. Identify one town, area or
business operation (for example, a large cattle station or a mining operation) that uses water from aquifers.
Create a map of the location and research the extent of the aquifer. Predict the impacts this water extraction
might have in the short and long terms. (Consider the impacts from environmental, social and economic
perspectives.) Outline any steps being taken to reduce the negative impacts.

3. a. Investigate methods used in Australia to reduce the environmental effects of salinity.

b. Using FIGURE 4 as a model, create a similar sketch depicting the development of irrigation salinity. Based
on your research findings, annotate your drawing with suggestions for how to reduce the effects of
irrigation salinity.

4. Research the Aral Sea in Asia and write a report outlining:

* |ocation

¢ the issue of over-extraction of water

e impacts of overuse.

Include a location map and labelled photographs in your report.

FIGURE 9 The Aral Sea sits on the border of Kazakhstan and Uzbekistan. Decades of water
diversion for irrigation from the sea has led to degraded soil, pollution and the local fishing
industries collapsing in the region.
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4.8 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 W LEVEL 3
1,2,4,10, 15 3,5,8,9, 11 6,7,12,13, 14,16

Check your understanding

1. Identify four human causes of land degradation.
. Over-cultivation
. Steep slopes
. Over-irrigation
. Farming on marginal lands (for example, steep slopes or poor soils)
. The introduction of feral plant species
f. Floods
2. ldentify three natural causes of land degradation.
. The introduction of feral animal species
. Steep slopes
. Drought
. Clearing of vegetation
. Flood
f. Overgrazing
. Outline three changes to the environment that are needed in order to irrigate land for agriculture.
4. Consider the photograph in FIGURE 1. Why would it be difficult to either graze animals or grow crops on this
land?
5. Identify the different types of water resources that can be used to supply water for food production.
6. What is meant by the term waterlogging?
7. What percentage of the world’s fresh water is consumed by irrigation?

®O Q0 T O

® Q0 T O

W

Apply your understanding

8. Explain why land degraded by drought may recover, whereas land degraded by cultivation may not.
9. Study the FIGURE 5 map, which shows the distribution of salinity in Australia. Why do you think dryland
salinity covers a larger area than irrigation salinity?
10. Study FIGURE 8. Explain how pumping groundwater can lower watertables.
11. Compare the advantages and disadvantages of using groundwater and surface water for farming.
12. Examine the photograph in FIGURE 1. If this was your property and your livelihood, what steps would you take
to reduce the erosion problem?
13. Refer to FIGURE 2.
a. Which land cover has the greatest percentage of stressed and declining productivity?
b. What type of farming activities could explain the increased productivity in croplands?

Challenge your understanding

14. Soil salinity from over-cultivation was not an issue before European colonisation. What does this suggest
about land management practices in this country before 17887

15. Has irrigation been a success or failure in Australia? Write a paragraph expressing your viewpoint.

16. Select one of the examples shown in this subtopic and consider what steps water managers could take to
reduce the impact of unsustainable water use in the region.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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4.9 The impact of farming on the atmosphere

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how farming effects the atmosphere and describe the
negative impacts of this.

4.9.1 Farming’s impact on the climate

Agriculture’s dependence on the atmosphere, in particular climate, is evident by the interconnection of rain and
temperature patterns, and where food can be grown. However, as the climate changes, so will the distribution
of cropland. As agriculture has grown globally and made significant modifications to many global biomes,
there is evidence to suggest that agriculture has contributed to climate change.

It has been observed that the Earth’s climate is experiencing changes that have been influenced by human
activities. In particular, the Earth’s temperature is warming, partly due to increases in greenhouse gases such
as water vapour, carbon dioxide, methane and nitrous oxide that are entering the atmosphere. These increases
in greenhouse gases have been attributed to human activities, and agriculture has had a significant part to play.
Food production has contributed to changes in the climate in two ways:

FIGURE 1 A cartoonist’s view of livestock and global warming

¢ Grazing animals and flooded rice paddies produce the greenhouse gas methane. Methane is 20 times
more effective at warming the planet than CO,. Livestock are thought to be responsible for 29 percent of
the world’s methane output. The next largest sources, in order, are oil and gas, landfill, rice paddies and
wastewater treatment systems.

e Food production changes the surface of the Earth, which then alters the
planet’s ability to absorb or reflect heat and light. Large-scale deforestation and
desertification can significantly alter the microclimate of a region. Around
80 per cent of global deforestation is caused by clearing the land for agriculture
such as grazing, slash and burn farming and cropping.

microclimate the climate of a
small area
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4.9.2 Agricultural sources of pollution

Cows emit large quantities of methane through
belching and flatulence (caused by digestive
gases). The gas is produced by bacteria digesting
grass in one of the four stomachs that cows
have. It has been estimated that one cow could
produce somewhere between 100 and 500 litres
of methane per day (see FIGURE 2). This amount
is similar to the pollution produced by one car in
one day. When you consider there are over 1.5 -
billion cows in the world, this equates to a lot ‘ ) =
of gas. Scientists today are working on ‘fuel- S \ N T - :
efficient cows” — cows that convert feed more 11 ' ' ar
efficiently into milk rather than methane. g RONS

FIGURE 2 Argentine scientists are strapping plastic tanks
to cows to assess how much methane they produce.

RS

Rice farming is one of the biggest sources of

human-produced methane, averaging between

50 and 100 million tonnes per year. The gas s
is produced in the warm, waterlogged soils of

the rice paddies (see FIGURE 3).

FIGURE 3 Methane is produced and released by FIGURE 4 Factory farming produces large quantities
rice paddies. of waste products.

The practice of factory farming, in which a very high number of animals are concentrated in one place,
produces an unmanageable amount of waste (see FIGURE 4). On a sustainable farm, animal manure can be used
as a natural fertiliser, but on a factory farm the large quantity becomes a source of methane, because the waste
is often mixed with water and stored in large ponds or lagoons. An additional problem can occur if these ponds
leak, as they create soil and water pollution. The use of nitrogen-based fertilisers on farms also releases nitrous
oxide, another greenhouse gas.

4.9.3 Deforestation’s impact on the climate

Trees are 50 per cent carbon, so when they are burned or felled, the CO, they store is released back into the
atmosphere. On average, 13 million hectares of the world’s forests are lost each year, mostly in tropical regions of
South-East Asia, Latin America and Africa. Deforestation accounts for 30 per cent of
greenhouse gases released into the atmosphere each year. Forests also act as carbon factory farming the raising of

. . . livestock in confinement, in large
sinks, the most effective way of storing carbon. Large areas of cleared land absorb more numbers, for profit
heat than native vegetation, which can lead to changes in local weather conditions.
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Resources

eWorkbook The impact of farming on the atmosphere (ewbk-8928)
Video eLesson  The impact of farming on the atmosphere — Key concepts (eles-5194)

Interactivity The impact of farming on the atmosphere (int-8627)

4.9 ACTIVITIES

1. Research the sources of methane gas and find out what percentage each contributes to world methane
output. Present your information in a pie or bar graph. Is the biggest source natural or human?

2. If one cow produces the equivalent of 16 kWh of energy per day, how many cows would be needed to power
your own home per day? You will need to check your household electricity bill.

3. How might climate change affect agriculture? Do some online research to investigate some of the possible
effects of climate change on food production.

4.9 EXERCISE

Learning pathways

B LEVEL1 W LEVEL 2 W LEVEL 3
1,2,3,10, 13 4,5,8,11,14 6,7,9,12,15

Check your understanding

. List three greenhouse gases.

. Outline two ways in which deforestation can contribute to changes in greenhouse gases.
. What is the biggest global emitter of methane: livestock, cars or rice paddies?

. Outline two ways that farming creates pollution.

. Why might a researcher want to measure the greenhouse gas production of a cow?

. What is a carbon sink?

. How are agriculture and climate interconnected?

NOOBRAOWON

Apply your understanding

8. Is factory farming a sustainable form of food production? Give reasons for your answer.
9. The building of large-scale dams and subsequent flooding of forests in the Amazon is also contributing to
increases in greenhouse gas emissions. What is the reason for this?
10. Why are trees cut down for farming? Explain what this achieves for farm productivity and management.
11. Study FIGURE 4.

a. How does factory farming differ from traditional farming methods? Create a table with two columns, one
headed ‘Key features of a traditional dairy farm’ and the other ‘Key features of a factory farm’. List the
features of both styles of farming and then compare your lists.

b. Write a paragraph summarising the similarities and differences between the two the two methods.

12. Explain how deforestation can change the microclimate of a region, especially temperatures and moisture
levels. (A microclimate is a local set of atmospheric conditions that differ from those in the surrounding areas.)

Challenge your understanding

13. Suggest some ideas for reducing agriculture’s contribution to global warming.

14. Agriculture and climate change are interconnected processes. Suggest possible ways that increased
temperatures and increased frequency of storms could impact on food production in Australia.

15. Propose one strategy that would reduce the negative environmental impact of a dairy farm. Explain what
impact your strategy would reduce and why.

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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4.10 Diminishing global biodiversity

LEARNING INTENTION

By the end of this subtopic, you will be able to describe and give examples of the negative impacts of agriculture
on biodiversity.

4.10.1 Diminishing biodiversity

The last few centuries

have seen the greatest FIGURE 1 Extinctions per thousand species per millennium
rate of species
extinction in the history
of the planet (see
FIGURE 1). The Projected future
population of most extinction rate is

100 000

ies is d . 10 000 more than ten
species is decreasing, times higher
and genetic diversity than current rate.
is declining, especially e Lo
among species that are .2 1000
cultivated for human 8 Current extinction
use. Six of the world’s € :ﬁleu':aﬁz "Eiom?se
most important land g higher than the
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. =
converted to agriculture g
3 For every
see FIGURE 2). o
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In places where there g mammal
. ® species, less
has been very little g than one went
industrial-scale farming, % T ————— .. extinct every
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a huge variety of g 1 i
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crops are still grown. - _______________________________________ 1
In Peru, for example, § t
. ong-term
over 3000.d1.fferent ' average
potato varieties are still 0.1 extinction rate
cultivated. Elsewhere,
biodiversity as well as
agricultural biodiversit - Distant past
g. . . ] y (fossil record)
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domestic animals have

become extinct, and in Source: Millennium Ecosystem Assessment, 2005. Ecosystems and Human Well-being:
the USA, 6000 of the Synthesis. Island Press, Washington, DC. Copyright © 2005 World Resources Institute
original 7000 varieties

of apple no longer exist. The International Union for Conservation of Nature’s Red List estimates that about 640
species (combined) of plant, animal and fungus have become extinct globally since the year 2000.
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FIGURE 2 Percentage of biomes converted to agriculture over time

Type of biome
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C Temperate broadleaf shrublands
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J  Tropical and sub-tropical moist

D Tropical and sub- broadleaf forests
tropical dry broadleaf
forests K Temperate coniferous
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E Flooded grasslands

and savannas L Boreal forests

F  Tropical and sub- M Tundra
tropical grasslands,
savannas and shrublands
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Source: Millennium Ecosystem Assessment, 2005. Ecosystems and Human Well-being: Synthesis. Island Press, Washington, DC.
Copyright © 2005 World Resources Institute

Reasons for diminishing biodiversity

e Converting natural habitats to cropland and other uses replaces systems that are rich in biodiversity with
monoculture systems that are poor in diversity (see FIGURE 4).
Industrial-scale farming and new high-yielding, genetically uniform crops replaces thousands of different

142

traditional species. Two new rice varieties in the Philippines account for 98 per cent of cropland.

Uniform crops are vulnerable to pests and diseases, which then require large inputs of chemicals that ultimately
pollute the soil and water. Traditional ecosystems have many natural enemies to combat pest species.
The introduction of modern breeds of animals has displaced indigenous breeds. In the space of 30 years,
India has lost 50 per cent of its native goat breeds, 30 per cent of sheep breeds and
20 per cent of indigenous cattle breeds.
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4.10.2 Australia’s biodiversity

Australia has a high number of endemic species and has seven per cent of the world’s total species of plants,
animals and micro-organisms. That makes Australia one of only 17 countries in the world that are classified

as megadiverse — having high levels of biodiversity. These 17 nations combined contain 75 per cent of the
Earth’s total biodiversity (see FIGURE 3). Australia’s unique biodiversity is due to its 140 million years of
geographic isolation. However, Australia has experienced the largest documented decline in biodiversity of
any continent over the past 200 years. It is thought that 50 species of animals (27 mammal species and 23 bird
species) and 48 plant species are now extinct.

The sustainable land and resource management practices of Aboriginal and Torres Strait Islander Peoples
carried out over many thousands of years ensured food security for people and respect for the lands,
waterways, lakes and marine environments that sustained them. Rotational land occupation, sustainable fishing
practices and cultural burning ensured that both biodiversity and food security were maintained. However,
since 1788, farming practices such as land clearing by European settlers have led to significant habitat loss and
reduction in biodiversity in Australia.

In 2019-2020, agriculture was worth 65 billion dollars to the Australian economy. While farming

is important economically and for providing food to feed the population, 30 million hectares of farming land is also
being protected by farmers to conserve native vegetation, and in turn the habitats of many animals. Farmers are using
strategies such as excluding or reducing access to livestock, managing pests and feral
animals, managing weeds, planting seeds of native vegetation and retaining existing
native vegetation. Farmers have been able to achieve this by working closely with the
government and other organisations such as Landcare.

endemic describes species that
occur naturally in only one region

FIGURE 3 Distribution of megadiverse countries
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Resources

eWorkbook Diminishing global biodiversity (ewbk-8932)
Video eLesson Diminishing global biodiversity — Key concepts (eles-5195)
Interactivity Diminishing global biodiversity (int-8628)

myVJoﬁd Atlas Deepen your ynderstanding of this topic with related case studies and questions.
v e World species
e Endangered species in Australia
e Introduced species in Australia
e Tasmanian devil

4.10 ACTIVITIES

1. Investigate the issue of whaling and conflicting
viewpoints held by Australia and Japan.

a. What were the factors (reasons) involved in:

i. Australia’s decision to ban whaling?
ii. Japan’s decision to continue whaling? 100%

b. How would you suggest the two counties could
come to a resolution?

2. Australia has experienced the largest documented
decline in biodiversity of any continent over the past
200 years.

a. Investigate:

i. land management practices that were used in
your area before European colonisation

ii. plant and animal species that are endangered or
threatened in your area.

b. How might a more traditional approach help to
protect these species? (As research, you could ask
your local Elders.) Suggest at least three strategies.

3. Write a short paragraph summarising the impact that
methods of changing grassland biomes for agriculture
have on native species.

FIGURE 4 Changes to percentage of original species
according to changes in biomes for food production
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4. Research genetically modified foods and their impact on the environment. Complete a table like the one
shown to help you form your opinion of whether they are, overall, a positive or negative development.

Impacts of genetically modified food

Environmental Social Economic Ethical

Positive Negative Positive Negative Positive Negative Positive Negative

4.10 EXERCISE

Learning pathways

W LEVEL1 W LEVEL 2 W LEVEL 3
1,2,9,10, 14 3,4,7,8,13 5,6,11,12, 15

Check your understanding

. Describe the ways in which human activities can lead to a loss of biodiversity.

. What is a megadiverse country?

Why is Australia considered a megadiverse country?

. Outline three ways that farmers can help to protect Australia’s biodiversity.

. How does farming based on monoculture systems contribute to reduced biodiversity?
. Describe the spatial distribution of megadiverse countries shown in FIGURE 3.

Apply your understanding

7. Study FIGURE 2.
a. Which three biomes have seen the greatest percentage change in areas converted to agriculture? Use
figures in your answer.
b. Why might these three have had the most change?
8. Study the information in FIGURE 4. Describe the changes to the grassland biome as seen over time.
9. In what ways would Aboriginal Peoples’ practice of rotational land occupation have helped maintain
biodiversity before the European occupation of Australia?
10. Does it matter that we have fewer species of apple or goats? Explain your view with reference to what you
have learned in this subtopic.
11. What factors might account for less land in desert and tundra areas being converted to agriculture than in
some other biomes?
12. Compare the rates of extinction in the distant and recent past, based on FIGURE 1. What factors might
account for the differences and/or similarities you found?
13. What are the potential consequences of an animal's extinction? Using one specific example, expand on what
some of the short- and long-term consequences might be if a specific animal were to die out.

Challenge your understanding

14. What impacts might genetically modified crops have on species diversity?

15. Suggest how the environmental impacts of a traditional small-scale farm might compare with the
environmental impacts of a large-scale producer.

16. Do you think it will be possible, in the future, for Australia to maintain its megadiverse status? What actions
might contribute to this?

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

CHAPTER 4 Changing biomes 145



411 Investigating topographic maps —
Food production in the Riverina

LEARNING INTENTION

By the end of this subtopic, you will be able to describe how the Murrumbidgee Irrigation Area has been changed
to produce food, giving examples from a topographic map.

4.11.1 The Murrumbidgee Irrigation Area (MIA)

The Murrumbidgee Irrigation Area (MIA) is located within the Riverina region of New South Wales. The
climate in this area is semi-arid (warm, with unreliable rainfall). The land only became productive after
irrigation was available. The MIA was established in 1912 to control and divert water from local rivers and
creeks to produce food. An elaborate series of weirs, canals and holding ponds, fed by upstream rivers and
dams, has been established throughout the region. Today approximately a quarter of the area of MIA’s
660000 hectares is irrigated.

Irrigation water is used to produce much of the rice, citrus, walnuts, livestock, vegetables, wine, cereal crops,
pulses and oilseeds in the MIA, which contributes over $5 billion annually to the Australian economy.

Before 1912, Barren Box Swamp (also known as Barren Box Storage and Wetlands) was only filled with water for
short periods following rain or flooding from Mirrool Creek. Once irrigation commenced, the swamp received irrigation
drainage water. Excess water arriving at Willow Dam was diverted into the swamp for storage. This irrigation water was
later used downstream. Today, it is the main irrigation and urban drainage water recycling point for the Murrumbidgee
Irrigation Area (MIA).

FIGURE 1 Irrigation water used for grape production
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Resources

eWorkbook Investigating topographic maps — Food production in the Riverina (ewbk-8936)
Digital document Topographic map of Griffith, New South Wales (doc-36316)

Video eLesson Investigating topographic maps — Food production in the Riverina — Key concepts (eles-5196)
Interactivity Investigating topographic maps — Food production in the Riverina (int-8629)
Google Earth Griffith, New South Wales (gogl-0149)

4.11 EXERCISE

Learning pathways

W LEVEL 1 W LEVEL 2 W LEVEL 3
1,2,3,12 4,5,6,10 7,8,9, 11

Check your understanding

1.
2. Name the creek at AR1297.

3.

4. |dentify the types of land use at the following locations.

Name the river that is located in the southern part of the map, in AR0994.
Name the hill located in AR1396.

a. GR110970
b. GR130980

. |dentify the features that have been constructed at the following locations.

a. the western end of N.S. Kooba Road
b. in AR1294, running parallel to Point Road

. What is the height of the land and grid reference at the following locations?

a. Mount Bingar
b. Griffith Airport
c. The intersection of Irrigation Way and the railway line heading south east from Giriffith

. How is the elevation of the land in the north-east corner of the map different from the elevation for the rest of

the area in general?

. Approximately how much of the area shown is orchard? Give your answer as a proportion of the total area

shown.

Apply your understanding

9.

10.

1.
12.

Compare the pattern of irrigation channels and buildings in AR1196 with the pattern of irrigation channels and
buildings in AR0995

Explain two ways that people have changed the land to overcome the low and unreliable water availability in
the MIA region.

How has the environmental factor of topography of the region been an advantage for food production?

How have the creeks and rivers of this area been changed to provide water for food production?

To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.
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412 Thinking Big research project — Fished out!

only

The content in this subtopic is a summary of what you will find in the online resource.

Scenario

Overfishing is one of the largest human-caused ecological
threats to the world’s food supply. An average person now
eats 20 kilograms of fish each year, which is more than
twice the amount consumed 50 years ago. Combined with
a global population that has quadrupled in the same time
period, the result is that 60 per cent of fishing waters are
fully fished out and 30 per cent of commercially fished
waters are overfished. Globally, fish accounts for

17 per cent of all animal protein consumed, and the
fishing industry provides employment for more than

60 million people, especially in developing countries
where 97 per cent of the world’s fisherfolk live. Not only
are we threatening an important food source, we are also
causing damage to marine ecosystems and people’s livelihoods. Progress is being made in some fishing grounds, with
commitment from fishers, governments, scientists and the Marine Stewardship Council, to establish science-based
standards for environmentally responsible and sustainable fishing.

Task

learnON A conference has been organised for secondary Geography students studying biomes and
food security. You have been invited to give a presentation on a current issue relating to
food security, in this case overfishing, and to outline some of the responses that take into
account economic, social and environmental factors.

Go to learnON to access all of the resources you need to complete this research project. When
you are satisfied with your work, present your conference presentation to your teacher and class.

Resources

ProjectsPLUS Thinking Big research project — Fished out! (pro-0190)
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413 Review

4.13.1 Key knowledge summary

4.2 Food production’s effect on biomes

Earth is made up of four interconnected spheres: the atmosphere, hydrosphere, lithosphere and biosphere.
Natural events and human activities can create changes to these spheres.

New technologies and improvements in farming methods have increased our rate of food production but
have also caused loss of biodiversity and unsustainable degradation of land and water.

Rapid population growth has an impact on food production and the consequent modification of biomes.

4.3 Modifying our forests

Forest biomes support wide biodiversity but also provide resources for a range of goods and services.
The need for farmland and forest products has seen large-scale clearing of the world’s forests.
Deforestation creates a range of environmental impacts, as can be seen in the Amazon rainforest.

4.5 Paper production and its effect on biomes

Biomes provide products for manufacturing, such as fibre for paper products.

Global consumption of paper products continues to rise; societies in more developed countries are very
dependent on paper.

The clearing of forest biomes, manufacturing of paper products and the disposal of these products all have
environmental impacts.

Changes are taking place to reduce these impacts and alternatives to wood pulp have been developed.

4.6 Overfishing our ocean biome

Fish are an important source of food for over one billion people around the world.

Improvements in technology have enabled larger quantities of fish to be captured, processed and stored at
greater distances from the coast.

A ‘boom and bust’ mentality has seen large-scale overfishing and the decline in fish species.

Aquaculture is now supplying more fish and fish products than wild fish capture.

Aquaculture, if poorly managed, can create environmental change.

4.8 The impact of farming on land and water

Land that is poorly managed or overworked is susceptible to degradation. Erosion, salinity and pest
invasions are all causes of land degradation.

Land degradation can result from both natural and human causes, and can lead to a loss of productivity.
There is a strong interconnection between land degradation and food insecurity.

Food production and security is linked to water availability.

Irrigation is the biggest user of water in the world, consuming 70 per cent of freshwater resources. It
contributes to an increase in type, yield and seasonality of food production; however, poorly managed
irrigation has environmental costs, such as soil salinity and waterlogging.

Diversion of surface water and extraction of underground water need to be carried out in a sustainable
manner, or watertables will fall and groundwater sources will run dry.

4.9 The impact of farming on the atmosphere

Food production can contribute to global warming.
Methane, an important greenhouse gas, is a by-product of farming, especially in rice and cattle farming.
Deforestation also contributes to global warming through the release of carbon.

4.10 Diminishing global biodiversity

150

Globally, there is a decline in the number and population of most species.

Changes in agriculture, large-scale changes to habitats and modern breeding of plants and animals all
contribute to a loss of biodiversity

Australia is considered a megadiverse country, with one of the highest levels of biodiversity in the world.
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4.13.2 Key terms

aquaculture the farming of aquatic plants and aquatic animals such as fish, crustaceans and molluscs
aquifer a body of permeable rock below the Earth’s surface that contains water, known as groundwater

biophysical environment all elements or features of the natural or physical and the human or urban environment, including the
interaction of these elements; made up of the Earth’s four spheres — the atmosphere, biosphere, lithosphere and hydrosphere

deforestation clearing forests to make way for housing or agricultural development
degradation reduced land quality and water resources caused by over-use
endemic describes species that occur naturally in only one region

erosion the wearing down of rocks and soils on the Earth’s surface by the action of water, ice, wind, waves, glaciers and other
processes

factory farming the raising of livestock in confinement, in large numbers, for profit

greenhouse gases any of the gases that absorb solar radiation and are responsible for the greenhouse effect. These include
water vapour, carbon dioxide, methane, nitrous oxide and various fluorinated gases.

humus an organic substance in the soil that is formed by the decomposition of leaves and other plant and animal material
kenaf a plant in the hibiscus family that has long fibres; useful for making paper, rope and coarse cloth
monoculture the cultivation of a single crop on a farm or in a region or country

old-growth forests natural forests that have developed over a long period of time, generally at least 120 years, and have had
minimal unnatural disturbance such as logging or clearing

ores raw material that minerals can be extracted from

plantation an area in which trees or other large crops have been planted for commercial purposes

pulp the fibrous material extracted from wood or other plant material to be used for making paper

undulating describes an area with gentle hills

waterlogging saturation of the soil with groundwater such that it hinders plant growth

watertable the upper level of the groundwater, below which all pores in the soils and rock layers are saturated with water

4.13.3 Reflection

Complete the following to reflect on your learning.

Revisit the inquiry question posed in the Overview:
Our planet works hard to feed the ever-growing human population ... but at what cost?

1. Now that you have completed this topic, what is your view on the question? Discuss with a partner. Has your
learning in this topic changed your view? If so, how?
2. Write a paragraph in response to the inquiry question, outlining your views.

Subtopic | Success criteria O °

4.2 | can describe why biomes are altered.

| can explain the effect this has on biomes.

4.3 | can describe why forest biomes have been altered.

| can describe ways in which forest biomes have been altered.

| can explain the impact of modifying forest biomes.

4.5 | can explain how biomes are used to create paper.

| can describe the effects of paper production on biomes.

(continued)
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Subtopic | Success criteria

4.6 | can describe how humans have modified the ocean biome.

| can explain the effects that this has had.

| can explain the benefits and problems with aquaculture.

4.8 | can outline the causes and effect of land degradation.

| can describe how poor agricultural practices are creating
environmental degradation.

4.9 | can explain how farming has negative effects on the atmosphere.
4.10 | can explain how agriculture reduces biodiversity.
4.11 | can describe how the Murrumbidgee Irrigation Area has been

modified to produce food.

Resources

eWorkbook Chapter 4 Extended writing task (ewbk-8534)
Chapter 4 Reflection (ewbk-8533)
Chapter 4 Student learning matrix (ewbk-8532)

Interactivity Chapter 4 Crossword (int-8630)

FIGURE 1 Grape picking, Fordwich, New South Wales, 2021
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ONLINE RESOURCES

Resources

Below is a full list of rich resources available online for this chapter. These resources are designed to bring ideas to

life, to promote deep and lasting learning and to support the different learning needs of each individual.

eWorkbook

4.1 Chapter 4 eWorkbook (ewbk-8096)

4.2 Food production’s effect on biomes (ewbk-8900)

The impact of human activity (ewbk-1049)

Modifying our forests (ewbk-8904)

SkillBuilder — GIS — Deconstructing a map
(ewbk-8908)

Paper production and its effect on biomes
(ewbk-8912)

Paper profits, global losses (ewbk-1051)

Overfishing our ocean biome (ewbk-8916)
SkillBuilder — Interpreting a geographical cartoon
(ewbk-8920)

The impact of farming on land and water (ewbk-8924)
The impact of farming on the atmosphere (ewbk-8928)
Diminishing global biodiversity (ewbk-8932)
Investigating topographic maps — Food production
in the Riverina (ewbk-8936)

Chapter 4 Extended writing task (ewbk-8534)
Chapter 4 Reflection (ewbk-8533)

Chapter 4 Student learning matrix (ewbk-8532)

4.3
4.4

4.5

4.6
4.7

4.8
4.9
4.10
4.11

4.13

Sample responses

4.1 Chapter 4 Sample responses (sar-0155)

Digital documents

4.4 Topographic map of Griffith, New South Wales
(doc-36316)

4.11 Topographic map of Griffith, New South Wales
(doc-36316)

Video eLessons

4.1 Trashing our biomes (eles-1719)

Changing biomes — Photo essay (eles-5188)
Food production’s effect on biomes — Key concepts
(eles-5189)

Modifying our forests — Key concepts (eles-5190)
SkillBuilder — GIS — Deconstructing a map
(eles-1730)

Paper production and its effect on biomes — Key
concepts (eles-5191)

Overfishing our ocean biome — Key concepts
(eles-5192)

SkillBuilder — Interpreting a geographical cartoon
(eles-1731)

The impact of farming on land and water — Key
concepts (eles-5193)

The impact of farming on the atmosphere — Key
concepts (eles-5194)

Diminishing global biodiversity — Key concepts
(eles-5195)

Investigating topographic maps — Food production
in the Riverina — Key concepts (eles-5196)

4.2

4.3
4.4

4.5

4.6

4.7

4.8

4.9

4.10

0000 00O ooo o goooda

O

O O

OO0 00 0 0O oooo gao

Interactivities

4.2 Degrading our farmland (int-3323)

State of the world’s land and water resources for
food and agriculture (int-7920)

The Earth’s four spheres (int-7919)

Impacts of clearing the Amazon rainforest (int-5578)
SkillBuilder — GIS — Deconstructing a map
(int-3348)

Paper production and its effect on biomes (int-7921)
Hook, line and sinker (int-3324)

SkillBuilder — Interpreting a geographical cartoon
(int-3349)

The impact of farming on land and water (int-8626)
The development of irrigation salinity (int-5589)
How is rice grown? (int-3322)

Losing land (int-3325)

The impact of farming on the atmosphere (int-8627)
Diminishing global biodiversity (int-8628)
Investigating topographic maps — Food production
in the Riverina (int-8629)

Chapter 4 Crossword (int-8630)

4.3
4.4

4.5
4.6
4.7

4.8

4.9
4.10
4.11

4.13

ProjectsPLUS

4.12 Thinking Big research project — Fished out!
(pro-0190)

Weblink

4.5 Paper production (web-4341)
Fieldwork

4.3 Remote sensing (fdw-0030)
myWorld Atlas

4.2 World: Climate (mwa-4428)
World: Vegetation (mwa-4429)
4.3 Forest environments (mwa-4491)
4.10 World species (mwa-4485)
Endangered species in Australia (mwa-4486)
Introduced species in Australia (mwa-4487)
Tasmanian devil (mwa-4489)

Google Earth

4.4 Griffith, New South Wales (gogl-0149)
4.11 Giriffith, New South Wales (gogl-0149)

00 OOO0O0OooOo ooo ooo -

Oo0o0oOoono O

ano

Teacher resources

There are many resources available exclusively for teachers
online.
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4.4 SkillBuilder — GIS — Deconstructing a map

LEARNING INTENTION

By the end of this subtopic, you will be able to deconstruct a topographic map to create a simple GIS overlay map.

4.4 .1 Tell me
What is GIS?

A geographical information system (GIS) is a storage system for information or data, which is stored as
numbers, words or pictures. The data has the location attached so that it may be viewed as a map or as an
image. GIS can process huge amounts of information to produce maps that would take a long time to draw by
hand. Specialised computer programs produce maps from the data.

In this SkillBuilder, map layers will be created in a similar way to that used by cartographers and GIS
specialists when making digital maps, but with much simpler tools and processes.

Why is GIS useful?

Analysing large amounts of information using a computer is much faster than doing it manually, and provides
a much deeper understanding of the information. GIS allows multiple series of information to be displayed

in a succession of map layers. The spatial distribution of the data and the relationship to other data may be
compared. GIS is used in many professions wherever maps are required, such as in urban planning, logistics,
resource management, the police force and public health.

A GIS stores data in three ways: as points, lines or polygons (called vector data); as tables (called tabular
data); and as pixels in an image (called raster data). A satellite image, for example, would be called a raster
image in GIS. A GIS program:

e stores similar information together

e stores data attached to points, lines and polygons in separate files

e stores the location of each point, line or polygon digitally

¢ includes tables of data in which each row is linked to a location and each column stores information as

numbers or words
e includes information about the source of the data — known as metadata.

A breakdown of maps such as a GIS:
e traces each set of point, line and polygon data onto three pieces of tracing paper
e uses appropriate colours for the features
e layers the features, with points on top, lines underneath and polygons on the bottom
e includes BOLTSS.
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FIGURE 1 Example of a satellite image (called a raster image in GIS). This shows a section of the
area that appears in FIGURE 2.

Ql“ I W,

® 4.4.2 Show me

eles-1730
How to deconstruct maps to build a simple GIS

You will need:
e a topographic map
o three pieces of tracing paper
e coloured pencils.
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Procedure

Step 1

Point features on the map have a location that may be defined using either a grid reference or latitude and
longitude. The map of Griffith shown in FIGURE 2 (also doc-11566 in your online Resources) has many point
features, such as spot elevation (height), waterpoints, buildings, gates and stock grids.

Overlay one piece of tracing paper on the topographic map and, using an appropriate colour, mark the
homesteads (point data) on the tracing paper.

FIGURE 3 Point features are marked on the first layer of tracing paper.
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Step 2

Line features on the map may be straight or winding. Their location is determined by joining multiple points.
FIGURE 2 has many line features, such as roads, railway lines, rivers and creeks, irrigation channels and power
(transmission) lines.

Overlay a second piece of tracing paper on the topographic map and, with an appropriate colour, trace the
rivers and creeks (line features).

FIGURE 4 Line features of rivers and creeks are traced onto a second piece of tracing paper.
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Step 3

A polygon is a shape that has many sides. Its location on the map is determined by joining multiple points.
FIGURE 2 has many polygon features, such as orchards, national parks, lagoons, swamps and forested areas.

Overlay a third piece of tracing paper on the topographic map and, with an appropriate colour, trace the
forests (polygon data).

FIGURE 5 The polygon data of forests are traced onto a third piece of tracing paper.

A
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Step 4

Place the three tracing paper layers in the following order: point features on top, line features underneath, and
polygon features at the bottom. Provide BOLTSS for your map. In GIS, the finished map would be called a layout.

FIGURE 6 The three layers of tracing paper are now combined, and BOLTSS is added.
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Source: Geoscience Australia, Narrandera NSW 1:250 000, 2004.
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int-3348

443 Let medoit

Complete the following activities to practise this skill.

4.4 ACTIVITIES

1.

N

Use the FIGURE 2 map of Griffith again. Choose one point feature, one line feature and one polygon feature
and create three tracing paper overlays. Organise the layers appropriately and add BOLTSS to your map.

. What is the name of the district through which the Murrumbidgee River flows?
. The original biome for this area is likely to have been forest. What has happened to this biome and how would

you describe the distribution of forest in the area today?

. Compare the number of creeks in the map in FIGURE 2 with the number of channels. What is the purpose of

the many channels and canals?

. FIGURE 2 shows a part of Australia that has undergone change. Using Google Earth and the map, identify the

area where there has been the least change and the area where there has been the most change. Explain your
choice.

. This area is an example of intensive farming. What does this mean? Provide at least one piece of evidence

from both the map in FIGURE 2 and the satellite image in FIGURE 1 (or Google Earth) to support this statement.

. Maps and satellite photographs show different ways of recording information. Identify two pieces of

information visible in FIGURE 1 (or Google Earth) that are not shown on the FIGURE 2 map.

Checklist
| have:

e traced each set of point, line and polygon data onto three pieces of tracing paper

e used appropriate colours for the features

e layered the features, with points on top, lines underneath and polygons on the bottom
e included BOLTSS.

Resources

eWorkbook SkillBuilder — GIS — Deconstructing a map (ewbk-8908)
Digital document Topographic map of Griffith, New South Wales (doc-36316)

Video eLesson SkillBuilder — GIS — Deconstructing a map (eles-1730)
Interactivity SkillBuilder — GIS — Deconstructing a map (int-3348)
Google maps Griffith NSW
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4.5 Paper production and its effect on biomes

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how biomes are altered to produce paper and describe
effects of this.

4.5.1 Everyday paper use

Look around you — how many different things can you see that are made out of paper? Paper is a renewable,
recyclable material, and yet something so common and so useful also poses significant environmental
consequences to biomes at all stages of its usage cycle.

Biomes enable us to produce the food we eat, and they also supply many of the raw materials for
manufacturing, such as minerals, ores and fibres. We are able to make cloth from cotton and wool using
grassland biomes, while forest biomes give us wood for construction and pulp for making paper products.
There are thousands of everyday items made from paper, ranging from toilet paper to disposable nappies,
packaging, money, tickets and writing paper. We write on, read from, clean up with and eat out of paper (see
FIGURE 1).

FIGURE 1 Different paper products
(a) (9] (c)

Traditionally, paper has provided us with the means to record ideas, news, knowledge and even works of art.
Paper is interconnected with social development as it aids in literacy and communication. Despite the advent of
modern electronic communication, plastic bags and the ‘paperless office’, paper still remains an essential part
of our homes and workplaces.

4.5.2 The ‘paperless’ society

We have become very dependent on paper products, with global consumption increasing by 400 per cent since
the late 1970s. In 2018, 421 million tonnes of paper was consumed globally, and this is expected to rise as
developing countries in Asia increase their consumption. China has now surpassed the United States as the
largest producer and consumer of paper products.

. . . ore raw material that minerals
The paper industry now consumes nearly 50 per cent of all industrial wood logged can be extracted from

and is the fifth-largest consumer of energy needed in the production process. While pulp the fibrous material

the demand for some paper products has declined (for example, printed magazines extracted from wood or other
and newspapers), the rapidly expanding e-commerce sector has seen a greater plaT material to be used for
demand for packaging material as people purchase items online. e [peisiar
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There is a strong interconnection between a country’s level of economic development and its consumption of
paper products. The use of tissue products, such as paper towels, facial tissues and toilet paper, is a good example
of this relationship. As living standards within a country improve, there is a changing attitude towards hygiene
and improved lifestyle, which then encourages more spending on associated products. FIGURE 2 shows that on a
regional scale, North America, Australasia and Western Europe are the largest users of tissue products. Supporting
this is the fact that in the United States, on average, 141 rolls of toilet paper are consumed per person per year,
compared to Germany with 134 rolls, Japan with 91 rolls and China with 49 rolls.

FIGURE 2 Regional consumption of paper tissue per capita, 2017

North America |

Australasia

Western Europe N

Latin America

Eastern Europe

Asia—Pacific

Middle East and Africa

\ \ \ \ \ \ \
0 2 4 6 8 10 12 14

Paper tissue consumption (kilograms per person)
Source: Euromonitor International

It was thought that with the introduction of personal computers we would become a

paperless society, but this is far from the case. It has been estimated that in the United ?Id-gtrotv':t?r:ores;s ”I"‘t“rad'

. . . . orests that have aeveloped over
ngdom,. 45 per cent of paper in the office has a lifespan of le_ss than one day. Wlth. along period of time, generally
technological advancements, paper has now become a cheap, disposable product. This at least 120 years, and have had
has resulted in a high level of both usage and waste. minimal unnatural disturbance

such as logging or clearing
4.5.3 The impact of making and using paper

Pulp and paper production has been ranked
as one of the most resource-intensive and
highly polluting manufacturing industries.
Besides wood fibre, the main inputs into
the paper-making process are water, energy
and chemicals needed for breaking down
fibres and bleaching to create clean, white
paper. The paper industry uses more water
to produce one tonne of product than any
other industry. It takes 10 litres of water to
produce just one A4 sheet of paper.

FIGURE 3 Environmental effects of harvesting plantation timber

Pulp and paper manufacturing has been
linked to pollution of air, water and land
through the discharge of toxic wastes.
Paper’s impact on biomes starts at the forest
stage with the activity of logging the timber,
and continues with the conversion of the timber to pulp and paper. Activities such as the logging of old-growth
forests can have significant impacts on native animal populations and biodiversity. Environmental impacts continue
even after paper has been used and discarded. In Australia, we waste on average 5.6 million tonnes of paper products
per year, which equates to 229 kilograms per person. About 60 per cent is recycled and 40 per cent sent to landfill.
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As paper decomposes, it releases methane, a dangerous greenhouse gas. FIGURE 4 illustrates how biomes are
affected by paper production.

°§ FIGURE 4 Environmental consequences of paper production
int-7921

In some regions of the world,
particularly South-East Asia,
deforestation and unsustainable
clearing of old-growth forests is
endangering declining populations of
native animals such as orang-utans
and tigers.

Loss of trees. Nearly 4 billion
trees — 35 per cent of the
total number of trees cut
down around the world — are
used in paper industries on
every continent.

Plantation forestry, where most wood for paper is grown, is an
example of monoculture cropping. This is the large-scale planting
of a single species — for example, pine — which leads to
a loss of biodiversity. Plantations are always young forests in
ecological terms. Typically, trees grown in plantations are
harvested after 10 to 60 years. This means that the forests
produced by plantations do not contain the type of growth, soil or

wildlife typical of older, mature, natural forest biomes.

Poorly managed logging of

Methane, an important greenhouse

plantations can create soil gas, is released from landfill where
erosion, build-up of silt in waste paper is often dumped.
streams and loss of habitat. Chemicals from the paper can also

leach into the groundwater. If burned,
chemicals are released into the
atmosphere.

Waste water generated from Paper production releases
the production process nitrogen dioxide and sulphur
includes high concentrations of dioxide, both major contributors to
chemicals such as hydrochloric acid rain, and carbon dioxide, a
acid and chlorine dioxide. greenhouse gas.
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4.5.4 The future sustainability of paper

There has been an increase in environmental awareness and government legislation in recent years. This is
helping to make the paper industry and people’s use of paper more environmentally friendly, thus reducing the
negative impacts on biomes. The Australian timber industry follows the Forest Code of Practice, which sets out

rules and regulations regarding logging on slopes and protecting streams and habitat trees.

There has been considerable research conducted into the use of non-wood products, for example bamboo,
sugarcane, hemp and kenaf, to provide fibre for paper. Currently, these non-wood products make up 7 per cent

of the fibre used in paper-making globally.

In some places, tree plantations are able to grow on land that is unsuitable for other forms of agriculture or is

badly degraded, in which case there is likely to be an increase in habitat and biodiversity.

For the paper industry, the
goals are to reduce fuel and
energy requirements and
reduce emissions. China,

with its relatively new paper
industry, is leading the way

in this field. For everyday
citizens, it is about making
sensible choices, reducing our
use of paper and recycling (see
FIGURE 5). Products made from
recycled paper can include
masking tape, hospital gowns,
bandages, egg cartons and
even lampshades. However,
paper can be recycled only

5 to 7 times, after which the
fibres become too short and
weak to bond together.

FIGURE 5 Paper recycling factory

For every tonne of paper not consumed, the following savings are made;
e 18 trees
e 67500 litres of water
e 9500 kilowatt hours of power
e 3300 kilograms of greenhouse gas emissions.

Resources

eWorkbook Paper production and its effect on biomes (ewbk-8912)
Video eLesson  Paper production and its effect on biomes — Key concepts (eles-5191)

Interactivity Environmental consequences of paper production (int-7921)
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4.5 ACTIVITIES

1. Construct a list of the ten most important paper items in your day-to-day life. How does your list compare with
those of others in your class? Are there similarities and differences? Why is this?

2. Use the Paper production weblink in your online Resources to create a summary of key points for things you
can do to promote sustainable paper production and consumption practices.

3. Do individuals have a responsibility to take action to reduce paper consumption, or is this the responsibility
of businesses and government? With your class, consider how you can reduce your paper consumption
as individuals, as a class and at the whole-school level. How could you encourage others to reduce
consumption?

4.5 EXERCISE

Learning pathways

B LEVEL1 W LEVEL 2 W LEVEL 3
1,4,7,10, 13 3,5,11,12, 14 2,6,8,9,15

Check your understanding

. What is old-growth forest? Why is it important to protect these types of biomes from being cleared?

. How might the structure and biodiversity be different in an old-growth forest compared to a tree plantation?

. Refer to FIGURE 2. With the use of data, describe the general consumption of tissue products globally.

. Refer to FIGURE 3. List the environmental effects of plantation clearing that you can see in this photograph.

. Describe two possible negative consequences for the environment if logging is not well managed in
plantations.

6. Outline how growing a plantation on a severely degraded area of land might produce a positive outcome for

the native fauna.

OB WON

Apply your understanding

7. What factors might contribute to a region increasing its consumption of tissue products in the future?
8. Refer to FIGURE 2. Why might tissue consumption (paper towel, facial tissues, toilet paper etc.) be much
higher per capita in some regions than in others?
9. How might a country’s growing economy change its citizens’ paper consumption?
10. Explain how an individual's actions can have an impact on the number of trees cut down to make paper.
11. Why is there a limit to the number of times that a paper product can be recycled?
12. Explain why paper production has a significant impact on water resources.

Challenge your understanding

13. Do paperless societies exist? Do you think they might exist in the future? Write a paragraph expressing
your viewpoint.

14. Does your school have a paper recycling program? How effective do you think it is? How could it be
improved? If there is not currently a program, outline measures you think could be taken to implement one.

15. Many places have often exported their waste (including paper products) to overseas countries for disposal.
However, many of the countries that used to accept waste from other nations are stopping the practice.
Suggest the economic, environmental and social impacts that ending the trade in recycling materials would
have in the exporting and the importing nations.

To answer questions online and to receive immediate feedback and sample responses for every question go to
your learnON title at www.jacplus.com.au.
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4.7 SkillBuilder — Interpreting a geographical cartoon

LEARNING INTENTION

By the end of this subtopic, you will be able to outline some of the ways that a cartoon can illustrate a
geographical theme or issue, and explain the point of view being expressed in a specific geographical cartoon.

4.7.1 Tell me

What are geographical cartoons?

Geographical cartoons are humorous or satirical drawings on topical geographical issues, social trends and
events. A cartoon conveys the artist’s perspective on a topic, generally simplifying the issue.

Why are cartoons useful?

Cartoons promote an interest in a topic or issue, and encourage discussion and debate. The cartoonist’s
message about a geographical topic is evident. Our feelings, attitudes and values are expressed in our response
to the cartoon. Your response to geographical cartoons encourages discussion and evaluation of alternative
responses as you take in other people’s viewpoints and perspectives.

Cartoons are useful for:
e showing the key points of a geographical topic
e exaggerating the key points of an issue
e creating a response to an issue, whether in agreement or disagreement with the cartoonist
e presenting information, an issue, or a viewpoint in an interesting way.

Model

The cartoon shown in FIGURE 1 is about

overfishing our oceans. The cartoonist

suggests that by 2048 there will be no more |l '] ||| l 1
|

FIGURE 1 Cartoon on overfishing

fish left in the oceans. It is not clear why the
cartoonist chose this date (2048); perhaps they
randomly chose a date well into the future. i
The cartoon uses exaggeration, as there will \ ]
1
\

| HEARD THAT BY
2048 SEAFOOD
MAY BE WIPED

OKAY, I"'LL
BITE..WHY?

be fish, but the quantities may not make

it economical to fish using the techniques
currently available. The string of hooks in
this cartoon is also unrealistic, as this is not
the way commercial fishing is undertaken.
Our wider perspective on the topic tells us

It |
that actual fishing techniques are trawling [ ] { . [ v J
and purse-seine netting to maximise the catch y L j L ' J v |
at any one time. The cartoon plays on the L l’ b b
word bite. It can mean (a) that a fish bites a & J m‘g

hook or (b) that someone reacts or responds e

to something. Thus, the second fish reacts to

the first fish’s statement and asks the question why, but it might also bite one of the many hooks that surround
it. The answer to the why question is obvious to the viewer — the fish will be caught because it will be
impossible to avoid capture. This cartoon makes us think about the issue of taking fish from the ocean, and it
questions the sustainability of the fishing industry: too many people are fishing for a limited resource.
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A good interpretation of a cartoon:

recognises the issue

analyses the components of the cartoon

identifies the cartoonist’s personal opinion or message
states your personal response to the geographical topic.

4.7.2 Show me

How to interpret a cartoon

You will need:

a geographical cartoon.

Procedure
Step 1

Take the time to study the cartoon and carefully look for the overall idea. Next, focus on the artistic work

of the cartoonist and any subtleties that have been included. Consider different relative sizes of parts of the
drawing, as well as any wording or attitudes expressed in the image. FIGURE 1 is about overfishing our oceans.
In this case, the subtleties are in the words of the fish — what are the fish really saying?

Step 2

Consider the overarching issue; in this case, overfishing. What is your general knowledge on the topic? In
Geography classes, when you are given a cartoon, you know that it relates to the topic you are studying. If you
are viewing a cartoon from elsewhere, then you have to think through the issue being portrayed. Things to look
for in a cartoon include the following:

Symbolism — conveying ideas in a concise manner through the use of symbols. In FIGURE 1, the large
number of hooks suggests too much fishing.

Stereotyping — our fixed mental picture of something. In FIGURE 1, the fish are drawn in a stereotypical
way. Be wary of stereotyping in a cartoon that involves people.

Caricatures — overemphasis or distortion of physical features. In FIGURE 1, the fish have large eyes and
mouths to draw our attention to their conversation and to give them human qualities.

Visual metaphors — the artist’s means of helping us understand the topic. In FIGURE 1, the large number
of hooks and the use of the word bite suggest the fish will be caught.

Exaggeration or distortion — for example, making things appear larger, smaller or greater in number than they
really are. The number of fishing hooks is an exaggeration or distortion of commercial fishing techniques.
Humour — the use of visual or verbal jokes or wit to make the viewer smile or laugh. Irony and satire are
commonly used.

Perspective — the point of view of the cartoonist. In FIGURE 1, it is evident that the cartoonist believes that
most fish will be gone by 2048, a date well into the future.

Captions — text-based content that adds to the visual content. In FIGURE 1, both of the fish have speech
bubbles in which they discuss the sustainability of the fishing industry. (A speech bubble usually has

a pointed end, like this Q, but because they are fish and cannot actually talk, the cartoonist has used
‘thought bubbles’, like this Q.)

Step 3
Now systematically approach an analysis of the cartoon. Answer the following three questions.

What issue does the cartoon explore? In FIGURE 1, the issue is overfishing.

What geographical concepts are related to the issue in the cartoon? In FIGURE 1, the concepts of
environment (the ocean), space (global), change (commercial fishing causing a decline in fish numbers),
scale (global), interconnection (fishing techniques and human demand decreasing fish resources) and
sustainability (the future) can be mentioned.

What are the geographical implications of the cartoon? What point of view or opinion is the cartoonist
expressing? The cartoon in FIGURE 1 implies that the future of the fishing industry could be at risk.
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Step 4

Complete your writing with a concluding statement on how you feel about the topic of the cartoon. The text in the
Model section of this subtopic states: “This cartoon makes us think about the issue of taking fish from the ocean, and
it questions the sustainability of the fishing industry — too many people are fishing for a limited resource.’

47.3 Let medoit

Complete the following activities to practise this skill.

4.7 ACTIVITIES

1. Using the cartoon in FIGURE 2, write a paragraph analysing the geographical issue portrayed. Use the model
provided for FIGURE 1 to help you structure your response.

FIGURE 2 Unsustainable fishing

WELL, THAT
LEAVES JUuST
THE TWO OF

.. UNTIL
THEY

: DROP
A\ ¥ THE NET
A RN AGAIN!

2. Refer to FIGURE 2 to answer the following questions.

. Why is the fishing trawler drawn so small?

. Has the trawler caught many fish? Explain your answer.

. Explain the discussion between the two fish.

. What message do you think is being conveyed in this cartoon?
. How does this cartoon make you feel?

®O Q00T

Checklist

| have:
* recognised the issue
analysed the components of the cartoon
identified the cartoonist’s personal opinion or message
stated my personal response on the geographical topic.

Resources

eWorkbook SkillBuilder — Interpreting a geographical cartoon (ewbk-8920)
Video eLesson  SkillBuilder — Interpreting a geographical cartoon (eles-1731)

Interactivity SkillBuilder — Interpreting a geographical cartoon (int-3349)
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412 Thinking Big research project — Fished out!

Scenario

Overfishing is one of the largest human-caused ecological threats to the world’s food supply. An average
person now eats 20 kilograms of fish each year, which is more than twice the amount consumed 50 years ago.
Combined with a global population that has quadrupled in the same time period, the result is that 60 per cent
of fishing waters are fully fished out and 30 per cent of commercially fished waters are overfished. Globally,
fish accounts for 17 per cent of all animal protein consumed and the fishing industry provides employment
for more than 60 million people, especially in developing countries where 97 per cent of the world’s
fisherfolk live. Not only are we threatening an important food source, we are also causing damage to marine
ecosystems and people’s livelihoods. Progress is being made in some fishing grounds, with commitment from
fishers, governments, scientists and the Marine Stewardship Council to establish science-based standards for
environmentally responsible and sustainable fishing.

A conference has been organised for secondary Geography students studying biomes and food security. You
have been invited to give a presentation on a current issue relating to food security, in this case overfishing, and
to outline some of the responses that take into account economic, social and environmental factors.

Task

A conference has been organised for secondary Geography students studying biomes and food security. You
have been invited to give a presentation on a current issue relating to food security, in this case overfishing, and
to outline some of the responses that take into account economic, social and environmental factors.
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Following the guidelines provided in the Process section, conduct some background research and then produce
a PowerPoint presentation to highlight the threat that overfishing presents to the world’s food security. Your
presentation should cover the following points:
e a brief explanation and details of the global scale of overfishing (include data)
e details of factors (a minimum of three) that have contributed to overfishing, for example improvements in
technology, lack of regulations and international laws, the open sea, illegal fishing, and factory ships.
e some of the impacts of overfishing on both the environment and people
e a discussion of two responses that could contribute to a more sustainable approach to fishing and the
social, economic and environmental implications of each. Is one more likely to be more effective? Why?

Process

e Open the ProjectsPLUS application in the Resources for this topic. Click on the Start new project
button to enter the project due date and set up members in your project group if you wish to work
collaboratively. You can present your PowerPoint either individually or with a partner, but you may work
with a partner or in groups during the research phase to enable information sharing and to help grow your
ideas through collaborative discussion. Save your settings and the project will be launched.

e Navigate to the Research forum, where you will find starter topics loaded to guide your research. You can
add further topics to the research forum if you wish.

e Use the weblinks in the Media centre along with your own research to find information. Add your
research notes to the relevant topic pages in the Research forum. Remember to record details of your
sources so you can create a resources list (bibliography) at the end of your PowerPoint. When you have
completed your research, you can print out the Research report in the Research forum to easily view all
the information you have gathered, if you wish.

¢ You should also search for suitable images to support your presentation. These should include a minimum
of one map, one graph and three images. You might create your own graph using data that you find during
your research. All images must have a source detailed beneath them.

e When you have gathered all your information, use your research notes to identify and write concise points
that you can use on your PowerPoint slides.

e Set up your PowerPoint, adding a slide for each point, and include your images where appropriate.
Remember not to use too much text on any one slide, and to choose an appropriate size and style of text
that can be easily read by people in your audience.
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e Your final slide should be a bibliography detailing your reference material.

e Review your completed PowerPoint, checking spelling and grammar thoroughly.

¢ Ensure that you have completed all elements of the task and, when you are satisfied with your work,
present your conference presentation to your teacher and class.

m Resources

! ProjectsPLUS Thinking Big research project — Fished out! PowerPoint (pro-0190)
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TOPIC 1 SUSTAINABLE BIOMES

Challenges to
5 food production
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To access a pre-test with immediate feedback and sample responses to every question in this
chapter, select your learnON format at www.jacplus.com.au.
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5.1 Overview

Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this topic.

The world produces enough food to feed everyone. So why do nearly 800 million people around the world

each year experience hunger?

5.1.1 Introduction

Food needs sunlight, water, land and
good soil to be able to grow. Easy,
right? The increasing scarcity of water,
and demands on land for housing

and other fuel, as well as climate
change, have all made the production
of food both today and in the future
increasingly complex.

The term ‘hunger’ means not having
enough of the right food to cover your
basic needs for physical survival.

Global levels of hunger across the
world rose in 2020 with the COVID-19
pandemic, but this number has been
rising steadily since 2015, so there are
other factors to consider. What are the
challenges to food production?

FIGURE 1 Community garden in the suburbs, Kensington, Victoria

STARTER QUESTIONS

. How long has it been since you had anything to eat? How many meals do you have on a typical day?
. How many different food items have you eaten today?
. How many of these did your family grow? Do you have a garden at home to grow food?

. Why do you think we have so many people hungry when there is enough food produced in the world?

1
2
3
4. Do you know when and where your next meal is coming from? How might it feel if you didn’t?
5
6

. Watch the Challenges to food production — Photo essay video in your online Resources. Discuss the
factors that affect whether people in Australia have enough food to eat. What should we do to help people
who don’t have enough to eat in our community?

Resources

eWorkbook Chapter 5 eWorkbook (ewbk-8097)

Video eLessons Food for thought (eles-1720)
Challenges to food production — Photo essay (eles-5197)
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5.2 Water security and food production

LEARNING INTENTION

By the end of this subtopic, you will be able to define the term water security and explain the impact of water
scarcity on food production.

5.2.1 Water security

There is no substitute for water. Without water there is no food, and agriculture already consumes 70 per cent
of the world’s fresh water. Every type of food production— cropping, grazing and processing — requires water.
Thus, a lack of water is possibly the most limiting factor for increasing food production into the future to meet
our growing needs.

To feed an additional two billion people by 2050, the world will need to generate more food and find more
efficient ways to source water for food product<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>