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About this resource

AUSTRALIAN

GEOGRAPHY Al_l\/E 9 THIRD EDITION

Developed by teachers for students

Tried, tested and trusted. Every lesson in the new Jacaranda Geography Alive series has
been carefully designed to support teachers and help students evoke curiosity through
inquiry-based learning while developing key skills.

s,
[AA)

Learning is personal Learning is effortful Learning is rewarding

Whether students need a challenge or a Learning happens when Through real-time results data,

helping hand, you’ll find what you need to students push themselves. students can track and monitor
create engaging lessons. With learnON, Australia’s their own progress and easily identify

most powerful online learning areas of strength and weakness.

Whether in class or at home, students can platform, students can
. access cgrefully scaffolded Iegsons Wlt.h challenge themselves, build And for teachers,.Le.armng Analytics
in-depth skills development while engaging confidence and ultimately provide valuable insights to support
with multi-modal content designed to spark achieve success student growth and drive informed

curiosity. Automatically marked, differentiated intervention strategies.

question sets are all supported by detailed
sample responses — so students can get
unstuck and progress!
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| earn online with Australia’s most

|eal"nm lacaranda

Practical teaching advice and ideas for

Trusted, curriculum-aligned content
Engaging, rich multimedia

All the teaching-support resources you need
in one simple view « Deep insights into progress
Immediate feedback for students
Create custom assignments in just a few clicks.

—
2.2 What are enwironmental resources? : ] 2.2 1eachON

each lesson provided in teachON

LESSON 2.2
What are environmental
resources?

LEARNING INTENTION

By the end of this lesson you should be able to classify environmental
resources as renewable, non-renewable or continuous.

TUNEIN

Brand new! Tune in activities to spark
interest and kick off every lesson with
discussion and source analysis

Did you know that some materials sourced by humans from Earth are able
to be replenished In our lifetime?

1. Which of the resources in FIGURE 1 do you think can be replenished in
our lifetime?

2. Discuss which of the resources has an unlimited supply. What factors
may control the supply of this resource?
3. In what ways are the resources similar? In what ways are the resources

different?

FIGURE 1 People use different kinds of resources.

2
Reading content and rich media u
including embedded videos, U
interactivities and audio files. Uranium
234029
o0000
[ A X N X N J
o0000OCO
[ X X N N N N J
[ X X N N N N J
o000O0OCO
o000O0OCO
e00000 2.1 OVERVIEW
[ X X N X ]

2.2.1 Why do we need resources?

2.2 Exercise

SELECT YOUR |

|
Qu

Check your
Q1

What are environme

Q2

State the difference
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powerful learning tool, learnON

Differentiated question sets

Teacher and student views

Textbook questions

Teacher EEIIGENH No Class & - 0 Fedp ﬁ Lindsey Abeyasekere v

2278Q L] RESOURCES

eWorkbook
Topic PDF

)
Camdeyeen 5 Answers and sample responses
PATHWAY Sample responses 1
L}
[ ems e , Digital documents
estions: Questions: Questions:

1,34 256 7.8 Teacher-led videos 14

Video elLessons

~

understanding Video etessons

Interactivities 18 I
ntal resources? Interactivities
Webdinks 4
Google Earth 2
a5 that car replaced over a short pariod of time
eWorkbook —| 15
Extra teaching-support resources

SIDHNOSIY

13 Digital documents J B

tive metals used as fuel in nuclear reacto

thall ocCur In e environiy { and are necessary

1 mark(s)

Interactive questions with
immediate feedback

' Detween renewable and non-renewable resources,

2.3 HOW IS WATER USED AS A RESOURCE?
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Get the most from your
online resources

Trusted Jacaranda theory, plus tools
to support teaching and make learning
more engaging, personalised and visible.

complete package

Embedded interactivities
and videos enable students
to explore concepts and
learn deeply by ‘doing’.

New teaching videos are designed to

help students learn concepts by having a
‘teacher at home’, and are flexible enough
to be used for pre-and post-learning,
flipped classrooms, class discussions,
remediation and more.
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Brand new! Tune in activities
to spark interest and kick off
every lesson with discussion il e e
and source analysis e ———
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= Three differentiated question sets,
o b B T e b e ” with immediate feedback in every
— oo e 3 lesson, enable students to challenge

themselves at their own level.

el e Instant reports give students visibility
into progress and performance.

learn]

Every question has immediate,
feedback to help students overcome
misconceptions as they occur and get
unstuck as they study independently
— in class and at home.
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TUNE IN lesson starters

New Tune In activities
spark interest and
kick off every lesson
with discussion and
source analysis.

New skill activities
provide opportunities
to develop and build

crucial Geography - 0 _G Eﬂgf q ph V
skills using research, 2o . S K] LL B UIL DE R

collaboration and
analysis.

SkillBuilders support and
strengthen skill development
using our Tell me, Show me,
Let me do it approach.

Inquiry projects

LESSON
13.9 INQUIRY:

New Inquiry lessons use
project-based learning
and a clear skill structure
for a deep dive into every
topic while practising the
curriculum-specific skills.
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A wealth of teacher resources

e b PR B g Bt b g ersberm

B | b e - e, W f

—

Customise and assign

Enhanced teaching-support resources
for every lesson, including:
e work programs and curriculum grids
¢ practical teaching advice
¢ three levels of differentiated
teaching programs
¢ quarantined topic tests (with solutions)

An inbuilt testmaker enables you to create
custom assignments and tests from the complete
bank of thousands of questions for immediate,
spaced and mixed practice.

Reports and results

Select your contene

——y

- -

Data analytics and instant reports provide
data-driven insights into progress and
performance within each lesson and across the
entire course.

Show students (and their parents or carers)
their own assessment data in fine detail.
You can filter their results to identify areas of
strength and weakness.
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Understanding cognitive verbs

Cognitive verbs in the Australian Curriculum
The Australian Curriculum aims to develop students’ disciplinary knowledge, skills, understanding and general
capabilities across the curriculum. Students are also expected to progressively develop their thinking skills.

In the Australian Curriculum, cognitive verbs are used as signposts for this depth of thinking. Cognitive verbs
signify different types of thinking and are already used in the classroom by many teachers and students.

Questions within Jacaranda resources use these cognitive verbs to support students in cognitive verb ‘thinking’.
The following list describes the cognitive verbs that are frequently used in Years 9 and 10.

analyse considering something in detail, finding meaning or relationships and identifying patterns. In an
analysis you may reorganise ideas and find similarities and differences.

apply using knowledge and understanding in order to solve a problem or complete an activity; activities
and problems may be familiar or unfamiliar; applying knowledge and understanding can require
recalling previous experiences.

compare recognising how things are similar and dissimilar. Concepts or items are generally grouped before
a comparison is made.

decide selecting from available options. This may involve considering criteria on which to base your
selection.

describe giving an account of a situation, event, pattern or process. A description may require a sequence
or order.

develop bringing something to a more advanced state. Processing and understanding are required to

develop an idea or opinion. Developing an idea or opinion may also involve considering feedback
or the collective thoughts of a group.

evaluate making a judgement using a set of criteria. This may include considering strengths and limitations
of something in order to make a judgement on a preferred option.

examine considering the information given and recognising key features. This might require making a
decision, which involves gathering more information.

explain making an idea, concept or relationship between two things clear by giving in-depth information.
Explanations may include details of who, what, when, where, why and how in a step-by-step
format.

identify recognising and showing particular features of something. This might also include showing what
or who something or someone is.

interpret gaining meaning from text, graphs, data or other visuals. An interpretation includes stating what
something might mean and drawing a conclusion.

select choosing the most suitable option from a number of alternatives. This might require some
consideration of context.

investigate planning, collecting and interpreting data and information, and drawing conclusions.

synthesise combining elements (information, ideas and components) into a connected or coherent whole.

Source: Adapted from the QCAA Cognitive Verbs.
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LESSON
1.1 Overview

Hey students! Bring these pages to life online

Watch Engage with " Answer questions
videos interactivities and check results

Find all this and MORE in jacPLUS (C)

1.1.1 Introduction

When you study Geography, you are building knowledge and skills that you and your community will

need now and into the future. The concepts and skills that you use in Geography can also be applied to
everyday situations, such as finding your way from one place to another. Studying Geography may help you in
a future career here in Australia or somewhere overseas.

Throughout your study of Geography, you will cover topics that will give you a better understanding of the
social and physical aspects of the world around you, at both the local and global scale. You will investigate
important issues that need to be addressed now and in the future.

FIGURE 1 Studying Geography will give you a better understanding of the social and physical aspects of the
world around you.
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I:«A eWorkbook Customisable worksheets for this topic (ewbk-11471)
@ Video eLesson Geography concepts and skills (eles-6115)
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LESSON
1.2 Concepts in Geography

LEARNING INTENTION

By the end of this lesson you should be able to identify, explain and apply the seven Geography concepts using
the acronym SPICESS.

1.2.1 Geographical concepts: SPICESS

Geographical concepts help you make sense of your world. By using these concepts you can 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. The seven major concepts (space, place, interconnection, change, environment,
sustainability and scale) will be explored in detail in the following sections and through the activities and
exercises in this lesson.

FIGURE 1 A way to remember the seven geographical concepts is to think of the term SPICESS.

Space Interconnection Environment Scale

I3 K2 N 3 0

Place Change Sustainability

1.2.2 What is space?

The concept of space is about where things are located and distributed on the surface of the Earth.

When referring to space in Geography we can have absolute or relative location. Absolute location is the
unique location of a site or geographical feature. For example, the absolute location of Broken Hill is at 31°57'
South latitude and 141°28' East longitude. Relative location is the location of a place or feature in relation to
other places. It can be described by direction and distance from other places and features.

A site can be described by its absolute location: for example, latitude and longitude,

a grid reference, street directory reference or an address. Or, a place can be described space where things are located
L. . . . . . . and distributed on the surface of

using its relative location — where it is in relation to another place in terms of distance the Earth

and direction.

Explore more with myV\iodeAﬂos

Deepen your understanding of this topic with related case studies and questions.
e Developing Australian Curriculum concepts > Space
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1.2.3 What is place?

Place is an area on the Earth’s surface which is identified and has meaning for people. To understand our
world we need to understand its places by studying their variety, how they influence our lives and how we
create and change them.

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 is an administration centre, while the MCG is a place for major
sporting events and the Great Barrier Reef is a place of great natural beauty with a coral reef biome. People are
interconnected to places and other 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.

FIGURE 2 Located in a desert biome, this array of greenhouses in Almeria, Spain, allows for the control of soil,
moisture, nutrients and weather conditions, enabling the large-scale farming of fruit and vegetables.

~~
Explore more with mprjdA’rIos

Deepen your understanding of this topic with related case studies and questions.
e Developing Australian Curriculum concepts > Place

1.2.4 What is interconnection?

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

place an area on the Earth’s

Individual geographical features can be interconnected; for example, the climate curface which s identified and

within a place or biome, such as a tropical rainforest, can influence natural has meaning for people
vegetation, while removal of this vegetation can affect climate. People can be interconnection the fact that
interconnected to other people and other places via employment, communications, people and things are connected

. . to other people and things in their
sporting events or cultural ties. The manufacture of a product may create i B e RS S e

interconnections between suppliers, manufacturers, retailers and consumers. Trade world
in goods and services creates interconnections across the globe.
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FIGURE 3 World trade flows — exports of agricultural products by region, US$ billion
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Source: Based on data from WTO. Map drawn by Spatial Vision.
: )
—Explore more with myWorldAtlas
Deepen your understanding of this topic with related case studies and questions.
e Developing Australian Curriculum concepts > Interconnection
1.2.5 What is Change? FIGURE 4 How have the cities of Australia changed during

your lifetime?

The concept of change is about using time to
better understand a place, an environment, a
spatial pattern or a geographical problem.

From a geographical time perspective, change
can be very slow — think of processes such
as the formation of mountains or soil. On the
other hand, a volcanic eruption or landslide
can change landforms rapidly. It may take
some years for the boundary of a city to
expand outwards, but in the space of a few
weeks whole suburbs can be demolished

to make way for a freeway. Change can

also have physical, economic and social
implications for people and communities.
Consider the effect of the COVID-19 pandemic.

6 Jacaranda Geography Alive 9 Australian Curriculum Third Edition

change is about using time to
better understand a place, an
environment, a spatial pattern
or a geographical problem. The
concept of change involves both
time and space — change can
take place over a period of time,
or over an area.



FIGURE 5 Mapping potential change: pedictions of the effects of climate change on cereal crops
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F N, Fisher G in Technological Forecasting and Social Change 2007, 747: 1030-56. Map drawn by Spatial Vision.

~Explore more with myWQﬁdAtlos

Deepen your understanding of this topic with related case studies and questions.
e Developing Australian Curriculum concepts > Change

1.2.6 What is environment? FIGURE 6 The East Kolkata wetlands act as a
sewage filtration system and recycle nutrients

People live in and depend on the environment, so it has through the soil to allow a wide range of food

an important influence on our lives. crops to be grown. The ponds provide one-third

of the city’s fish supply.

The biological and physical world that makes up the PR

environment is important to us as a source of food
and raw materials, a means of absorbing and recycling
wastes, and a source of enjoyment and inspiration.

People perceive, adapt and use environments in many
ways. For example, three different people could look at
a well-vegetated hillside; one might see it as a source
of timber for construction, another might see a slope
that could be cleared and terraced to produce food,

while another might view it as a scenic environment for environment the physical and

ecotourism. biological world around us, which
supports and enriches human
and other life by providing raw
materials and food, absorbing
and recycling wastes, and being
a source of enjoyment and
inspiration to people
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Explore more with myV\iofI\dAﬂos

Deepen your understanding of this topic with related case studies and questions.
e Developing Australian Curriculum concepts > Environment

1.2.7 What is sustainability?

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

Sustainability involves maintaining and managing our resources and environments for
future generations. It is important to understand the causes of unsustainable situations
to be able to make informed decisions on the best way to manage our natural world.

FIGURE 7 The unsustainable nature of fishing

sustainability refers to
maintaining the capacity of the
environment to support our lives
and those of other living creatures
now and into the future
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Explore more with my\AioFdATlos

Deepen your understanding of this topic with related case studies and questions.
e Developing Australian Curriculum concepts > Sustainability

1.2.8 What is scale?

When we examine geographical questions at different spatial levels we are using the concept of scale to find

more complete answers.

A little like a camera zoom, scale enables us to examine issues from different
perspectives, from personal to local, regional, national or global. Using scale helps in
the analysis and explanation of phenomena. For example, climate is the most important
factor in determining vegetation type on a global scale, whereas, at a local scale, soil
and drainage might be more important. Different activities can also have an impact at a
range of scales; for example, the construction of an international airport in Cairns saw
the development of tourism evolve from a local to an international scale, with direct
flights between Australia and South-East Asia.

8 Jacaranda Geography Alive 9 Australian Curriculum Third Edition

scale the way that geographical
phenomena and processes can
be examined at different spatial
levels. Scale can be applied

from personal and local levels to
regional, national or global levels.



FIGURE 8 Country of origin for tourists visiting Australia, and destinations for Australian tourists
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Explore more with my\A;qﬁdAtlos

Deepen your understanding of this topic with related case studies and questions.
e Developing Australian Curriculum concepts > Scale

LESSON
1.3 Skills used in Geography

1.3.1 Skills for work

Studying Geography is about developing an understanding of the world. The concepts and skills you will learn
are transferable to the workplace and can be used as a basis for evaluating strategies for the sustainable use
and management of the world’s resources. An understanding of Geography and its application for managing
sustainable futures is important knowledge that will be desirable to many future employers. Perhaps more
importantly, however, the study of Geography helps you to understand the world you live in: its landscape,
natural systems, people and human interconnectivity.

Geographical skills and knowledge are a foundation for many occupations. The study of Geography includes
developing important geospatial and spatial technology skills, which underpin the knowledge base of a range
of courses and careers.

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

e Spatial technologies: technologies that demonstrate the connections between location, people and
activities in digital formats. Jobs in the spatial industry are varied and include 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.

TOPIC 1 Geography concepts and skills 9



FIGURE 1 GIS is used to manage spaces and plan escape routes during a fire.
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1.3.2 Skills used in studying Geography

In addition to the concepts you study in Geography, there is a range of essential practical skills that you will
learn, practise and build.

The specific Geographical skills you’ll use in Year 9 are listed below. These can be categorised into the four
core Geography skills.

Questioning and researching using geographical methods

Questioning and researching using geographical methods involves applying geographical concepts to develop
questions and using primary research or fieldwork to gain a greater understanding of a concept or issue.

This year your research and fieldwork should involve gathering information from both primary sources and

a range of secondary sources, while evaluating them for relevance, reliability and bias. In Geography we
look at information from a range of perspectives, and use ethical protocols to assess reliability and worth.

In Year 9 you will be investigating the causes and consequences of change in places and environments and
how this change can be managed. You will also look at the way in which our increasingly interconnected and
interdependent world will shape the planet’s future.

The SkillBuilders related to this skill that you’ll use at Year 9 level are:
e Constructing a land use map
e Creating a survey
e Using advanced survey techniques — interviews.

10 Jacaranda Geography Alive 9 Australian Curriculum Third Edition



Interpreting and analysing geographical data and information

In Geography this year you will interpret data by using both quantitative methods (measurable information)
and qualitive methods (observations and descriptions) to find similarities, patterns and differences in sources
studied. You will also be expected to predict trends and discuss relationships by identifying the key aspects of
data presented to you in a variety of forms (e.g. different types of maps, tables, graphs and charts).

In Year 9 Geography this may include analysing the links between different biomes and food production.
It may also involve an analysis of the interconnectedness of our world through trade and information
technologies.

The SkillBuilders related to this skill that you’ll use at Year 9 level are:
e Describing patterns and correlations on a topographic map
e Interpreting satellite images to show change over time
e Constructing and describing a transect on a topographic map
¢ Constructing a land use map
e Describing spatial relationships in thematic maps
e Describing divergence graphs
e Constructing ternary graphs
o Constructing and describing proportional circles on maps
o Constructing and describing isoline maps
e Constructing and describing a flow map
e Constructing a table of data for GIS
e Constructing multiple line and cumulative line graphs
e GIS — deconstructing a map.

Concluding and decision-making

In Geography you will learn to justify conclusions and propose strategies by analysing data, information and
perspectives from a variety of sources. By considering environmental, economic and social factors you will
make assessments about the interconnectedness of issues relating to biomes and food security as well as the
geography of interconnection.

You will be expected to draw conclusions about how to best manage the balance between feeding the world’s
growing population and the maintenance of viable and sustainable biomes. You will also be theorising about

the ways in which information and communication technologies will influence the future of our relationships
with each other and the natural world.

The SkillBuilders related to this skill that you’ll use at Year 9 level are:
e GIS — deconstructing a map
o Interpreting a geographical cartoon.

Communicating

Communicating your ideas and justifying your conclusions are key skills you will develop in Geography.
Using geographical concepts and knowledge, and a range of digital and non-digital formats, you will learn to
express your ideas on a wide range of concepts and issues. When communicating in Geography you need to
ensure that you consider your audience, you acknowledge your sources and you choose appropriate methods of
communication to ensure your message is clear and well presented. In Year 9 you will be expected to explore
new ways of presenting information and further develop the skills you acquired in earlier years.

The SkillBuilders related to this skill that you’ll use at Year 9 level are:
e Writing a fieldwork report as an annotated visual display (AVD).

TOPIC 1 Geography concepts and skills 11



FIGURE 2 Your online resources include interactivities that will help you to build your Geography skills.
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LESSON
1.4 SkillBuilder: Describing spatial relationships in
thematic maps

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. Describing these relationships
helps us understand how one thing

affects another.

PACIFIC

Select your learnON format to access:
* an explanation of the skill (Tell me)
» a step-by-step process to develop the
skill, with an example (Show me)
* an activity to allow you to practise the
skill (Let me do it).

OCEAN

INDIAN

Scean

Source: Map drawn by Spatial Vision.

- m Resources

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

" Interactivity Describing spatial relationships in thematic maps (int-3344)
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LESSON
1.5 SkillBuilder: Describing divergence graphs

only
What is a divergence graph?

A divergence graph is a graph that is drawn 40%+ Zf;;!,"é’!;’ﬂ‘:f‘; mﬂgos_m:m%
above and below a zero line. Those numbers 505 o

above the line are positive, showing the 2

amount above zero. Negative numbers that
are shown indicate that the data has fallen
below zero.

%
20% Hypothetical shock -1.5%
Bali bombing
10% £
o
N

Percentage change

o
X

Select your learnON format to access:
» an overview of the skill and its 105 oA rETRssIon Pilots’ Asian financial criSie 'SARS  Global financial crisis
application in Geography (Tell me)
» avideo and a step-by-step process to explain the skill (Show me)
» an activity and interactivity for you to practise the skill (Let me do it).

Resources

Video eLesson Describing divergence graphs (eles-1739)

Interactivity Describing divergence graphs (int-3357)

LESSON
1.6 SkillBuilder: Describing patterns and correlations
on a topographic map

only
What is a pattern?

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.

Select your learnON format to access:
» an overview of the skill and its application in Geography
(Tell me)
» avideo and a step-by-step process to explain the skill
(Show me)
» an activity and interactivity for you to practise the skill
(Let me do it).

Resources

Digital document Topographic map of Clare Valley (doc-27426)

Video eLesson Describing patterns and correlations on a topographic map (eles-1729)
Interactivity Describing patterns and correlations on a topographic map (int-3347)
Google Earth Clare Valley
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LESSON
1.7 SkillBuilder: Interpreting satellite images to show
change over time

only

What is a satellite image?

The images show the major changes that have occurred asa  The Three Gorges Dam is located

A satellite image is an image taken from a satellite orbiting Gasa T

B . result of the dgve\opmen(: in the area around the dam (in the in a subtropical region that
the Earth. Satellite images allow us to see very large areas e gl repacig by e e o, T ety o eeuess
— much larger than those that can be visualised using
vertical aerial photography. A satellite image often does
not use the natural colours that we expect. This is referred
to as using false colours, and these are applied in the
computer processing of the images in order to highlight
spatial patterns more clearly.

Vegetation appears natural green, water bodies. i Soil erosion in this built-up area has
are biue, bare land is pink and built-up areas are - + increased, as can be seen in this
apale violet, Q210 13 _20km 2004 image.

Select your learnON format to access:
« an overview of the skill and its application in Source: Geoscience Australia.
Geography (Tell me)
* avideo and a step-by-step process to explain the skill (Show me)
» an activity and interactivity for you to practise the skill (Let me do it).

Resources

Video eLesson Interpreting satellite images to show change over time (eles-1733)
Interactivity Interpreting satellite images to show change over time (int-3351)

LESSON
1.8 SkillBuilder: Constructing and describing a
transect on a topographic map

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.

Select your learnON format to access:
» an overview of the skill and its application in Geography (Tell me)
* avideo and a step-by-step process to explain the skill (Show me)
» an activity and interactivity for you to practise the skill (Let me do it).

Resources

Digital doc Topographic map of Dalywoi Bay, Northern Territory (doc-11565)
Video eLesson Constructing and describing a transect on a topographic map (eles-1727)
Interactivity Constructing and describing a transect on a topographic map (int-3345)
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LESSON
1.9 SkillBuilder: Constructing multiple line and
cumulative line graphs

only
What are multiple line and cumulative line graphs?
Multiple line graphs consist of a number of separate lines drawn on a I \','
single graph. Cumulative line graphs are more complex to read, because - 3 4 ‘
each set of data is added to the previous line graph in a new layer or level. NG o 7 |
Both formats show change over time, and both show trends effectively. o ’;;,

Select your learnON format to access:
» an overview of the skill and its application in Geography (Tell me)
» avideo and a step-by-step process to explain the skill (Show me)
« an activity and interactivity for you to practise the skill (Let me do it).

Resources

Video eLesson Constructing multiple line and cumulative line graphs (eles-1740)
Interactivity Constructing multiple line and cumulative line graphs (int-3358)

LESSON
1.10 SkillBuilder: Constructing a land use map

only
What is a land use map?

A land use map may be drawn from a topographic map, an aerial photograph or a
plan, or during fieldwork.

A land use map shows simplified information about the uses made of an area of
land. In a built environment, a land use map may show a shopping centre, a local
shopping strip, or the types of houses in a street. In a rural environment, a land use
map may show vegetation types or agricultural activities.

Select your learnON format to access:
« an overview of the skill and its application in Geography (Tell me)
» avideo and a step-by-step process to explain the skill (Show me)
¢ an activity and interactivity for you to practise the skill (Let me do it).

Resources

Video eLesson Constructing a land use map (eles-1755)
Interactivity Constructing a land use map (int-3373)
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LESSON
1.11 SkillBuilder: Creating a survey

only
What is a survey?
Surveys collect primary data. A survey involves asking questions, recording and Pis)
collecting responses, and collating and interpreting the number of responses. i — )

Because your survey is taken from a relatively small number of people in a
population, it is called a sample.

QUESTIONNAIRE FOR SHOPPERS

1. What suburb do you live in?

id you get to the centre?
us

Select your learnON format to access:
» an overview of the skill and its application in Geography (Tell me)
» avideo and a step-by-step process to explain the skill (Show me)
» an activity and interactivity for you to practise the skill (Let me do it).

7. What attracts you to th

8. Apartfrom s
coming to the

Resources

Video eLesson Creating a survey (eles-1764)
Interactivity Creating a survey (int-3382)

LESSON
1.12 SkillBuilder: Constructing ternary graphs

only

What are ternary graphs?

Ternary graphs are triangular graphs that show the relationship
or interconnection between features. They are particularly
useful when a feature has three components and the three
components add up to 100 per cent.

Select your learnON format to access:
» an overview of the skill and its application in Geography

(Tell me)
* avideo and a step-by-step process to explain the skill
(Show me)
» an activity and interactivity for you to practise the skill
(Let me do it). o TS Rees 20
'I{aiwag/
100 Jagan 10
A/\/\/:%ﬁg kceﬁé\/\/\/\/\ 0
Lk A, A e & A i il A ol
0 10 20 30 40 50 60 70 80 90 100
Industry %
Resources

Video eLesson Constructing ternary graphs (eles-1728)
Interactivity Constructing ternary graphs (int-3346)
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LESSON
1.13 SkillBuilder: Constructing and describing
proportional circles on maps

What are proportional circle maps?

Proportional circle maps are maps that incorporate
circles, drawn to scale, to represent data for particular
places. Different-sized circles on a map reflect different
values or amounts of the particular factor being studied.

Select your learnON format to access:
» an overview of the skill and its application in
Geography (Tell me)
» avideo and a step-by-step process to explain the
skill (Show me)
» an activity and interactivity for you to practise the
skill (Let me do it).

Source: MAPgraphics Py L1d Brisbane

Resources

" Video eLesson Constructing and describing proportional circles on maps (eles-1735)
S Interactivity Constructing and describing proportional circles on maps (int-3353)

LESSON
1.14 SkillBuilder: Constructing and describing
iIsoline maps

What is an isoline map?

An isoline map shows lines that join all the places with the same
value. Isoline maps show gradual change in one type of data over a
continuous area. Isolines do not cross or touch each other. The same
difference is always shown between each isoline and the next over the
entire map.

Select your learnON format to access:
» an overview of the skill and its application in Geography (Tell me)
» avideo and a step-by-step process to explain the skill (Show me)
» an activity and interactivity for you to practise the skill (Let me do it).

1 Resources

Video eLesson Constructing and describing isoline maps (eles-1737)
Interactivity Constructing and describing isoline maps (int-3355)
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LESSON
1.15 SkillBuilder: Constructing and describing a flow
map

only

What is a flow map?

A flow map is a map that shows the movement of people or objects from
one place to another. Arrows are drawn from the point of origin to the
destination. Sometimes these lines are scaled to indicate how much of the
feature is moving. Thicker lines show a larger amount; thinner lines show a
smaller amount.

Select your learnON format to access:
» an overview of the skill and its application in Geography (Tell me)
» avideo and a step-by-step process to explain the skill (Show me)
» an activity and interactivity for you to practise the skill (Let me do it).

Resources

Digital document Topographic map of Griffith, New South Wales (doc-11566)
Video eLesson Constructing and describing a flow map (eles-1741)
* Interactivity Constructing and describing a flow map (int-3359)

LESSON
1.16 SkillBuilder: Constructing a table of data for GIS

only

Why are there tables within GIS?

Geographical information systems, or GIS, use Ina GiS, each row n the tzble s

linked to a polygon on the map

tables to organise and store information about o mabies
points, lines and plolygons (vector data). These 1 42 Jacob Street 2 4

27 Jacob Street
36 Adele Avenue
34 Flint Street
35 Flint Street
25 Flint Street
12 Jess Court

2 Jess Court

12 Flint Street
52 Jacob Street

|
tables have rows and columns, called fields. The '
GIS software links the rows in the table to the l
points, lines or polygons on a map. I

|

©® N O s N
[ IR NN U N R S S
(R NN U VY A

Select your learnON format to access:
» an overview of the skill and its application in
Geography (Tell me)
» avideo and a step-by-step process to explain the skill (Show me)
» an activity and interactivity for you to practise the skill (Let me do it).

3

Resources

Video eLesson Constructing a table of data for a GIS (eles-1743)
Interactivity Constructing a table of data for a GIS (int-3361)
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LESSON
1.17 SkillBuilder: GIS — deconstructing a map

What is GIS?

A geographical information system (GIS) is a storage system
for information or data, which is stored as numbers, words
or pictures.

Select your learnON format to access:
* an explanation of the skill (Tell me)
» a step-by-step process to develop the skill, with an example
(Show me)
 an activity to allow you to practise the skill (Let me do it).

Resources

Digital document Topographic map of Griffith, New South Wales (doc-11566)
Video eLesson GIS — deconstructing a map (eles-1730)
Interactivity GIS — deconstructing a map (int-3348)

LESSON
1.18 SkillBuilder: Interpreting a geographical cartoon

only

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.

Select your learnON format to access:
* an explanation of the skill (Tell me)
» the step-by-step process involved in developing the skill
with an example (Show me)
» an activity to allow you to practise the skill (Let me do it).

Resources

Video eLesson Interpreting a geographical cartoon (eles-1731)
Interactivity Interpreting a geographical cartoon (int-3349)
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LESSON
1.19 SkillBuilder: Using advanced survey
techniques — interviews

only
What are interviews that survey people’s opinions?

Surveys collect primary data, such as data that has been gathered in the
field. Conducting a survey interview means asking questions, recording — -
and collecting responses, and collating the number of responses. ]

Select your learnON format to access: S e
» an overview of the skill and its application in Geography (Tell me)
* avideo and a step-by-step process to explain the skill (Show me) N N

5

» an activity and interactivity for you to practise the skill (Let me do it). =

your household use electronic communication?

7. How i

Not important. Moderately important Extremely important

Resources

Video eLesson Using advanced survey techniques — interviews (eles-1742)
Interactivity Using advanced survey techniques — interviews (int-3360)

LESSON
1.20 SkillBuilder: Writing a fieldwork report as an
annotated visual display (AVD)

only
What is a fieldwork report?
A fieldwork report helps you process all the information that EARTHQUAKES IN AUSTRALIA
you have gathered during fieldwork. You sort your data, PANE e e
create tables and graphs, and select images. You interpret \«‘\‘
the data as text or annotated images to convey your ideas. A

To convey your ideas, you synthesise, or pull together, all
the data in a logical presentation.

‘Safest country
in the

Select your learnON format to access:
» an overview of the skill and its application in Geography
(Tell me)
* avideo and a step-by-step process to explain the skill
(Show me)
« an activity and interactivity for you to practise the skill (Let me do it).

Resources

Video eLesson Writing a fieldwork report as an annotated visual display (AVD) (eles-1747)
Interactivity Writing a fieldwork report as an annotated visual display (AVD) (int-3365)
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LESSON
1.21 Review

Hey students! Now that it's time to revise this topic, go online to:

Review your Watch teacher-led Practise questions with
results videos immediate feedback

Find all this and MORE in jacPLUS (C)

1.21.1 Key knowledge summary

Use this dot point summary to review the content covered in this topic.

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

1.3 Skills used in Geography
e Many occupations are linked to the study of Geography.

* New jobs are developing in the spatial sciences that use geographical tools such as GPS, GIS, satellite imaging
and surveying.

e You will learn, practise and master a range of essential practical skills, including:
e questioning and researching using geographical methods
« interpreting and analysing geographical data and information
¢ concluding and decision-making
e communicating.

Resources

eWorkbook Customisable worksheets for this topic (ewbk-11471)
Reflection (ewbk-11473)
Interactivity Geography concepts and skills crossword (int-9057)
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1.21.2 Key terms

change is about using time to better understand a place, an environment, a spatial pattern or a geographical problem. The
concept of change involves both time and space — change can take place over a period of time, or over an area.

environment the physical and biological world around us, which supports and enriches human and other life by providing raw
materials and food, absorbing and recycling wastes, and being a source of enjoyment and inspiration to people

interconnection the fact that people and things are connected to other people and things in their own and other places around
the world

place an area on the Earth’s surface which is identified and has meaning for people

scale the way that geographical phenomena and processes can be examined at different spatial levels. Scale can be applied
from personal and local levels to regional, national or global levels.

space where things are located and distributed on the surface of the Earth

sustainability refers to maintaining the capacity of the environment to support our lives and those of other living creatures now
and into the future

Hey teachers! Create custom assignments for this topic

i? Create and assign Access quarantined *- Track your
v ° unique tests and exams tests and assessments 4 5  students’ results

Find all this and MORE in jacPLUS C)
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LESSON
1.4 SkillBuilder: Describing spatial relationships in
thematic maps

LEARNING INTENTION

By the end of this lesson you should be able to describe spatial relationships in thematic maps.

1.4.1 Tell me

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.

This could mean the similarities that maps have to where things are located or areas of high frequency. Spatial
relationships also highlight potential issues such as areas that are experiencing high traffic or high rates of
animal deaths.

How 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 patterns of behaviour and links between environments.
They are useful in helping you understand how one thing affects another.

They are 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.

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 (these are examples of where the general pattern or interconnection does not
apply or exist)
e describes the extent of interconnections (e.g. as strong or weak).

1.4.2 Show me

You will need:

e two thematic maps that can be compared
e an atlas.

Model

The maps in FIGURES 1(a) and 1(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, but in Asia overall there is a strong
spatial relationship between biomes and climate.

Procedure
Step 1

Use an atlas to familiarise yourself with the mapped area. Place names are important to use in your writing. In
FIGURES 1(a) and 1(b), identify places such as India and China.
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Step 2

Identify areas on both maps that have a distinct interconnection by looking for similar patterns in similar parts
of the maps. In FIGURES 1(a) and 1(b), 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 grassland 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. These are the anomalies because they do not fit the general pattern of a link between climate and
biome. 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.’

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.’

FIGURE 1(a) Thematic map of Asia showing biomes

PACIFIC

OCEAN

Key
B Coniterous forest
B Rainforest
[ Grassiond -
| [ Desert
| 7] Cuttivated land
| [l Open forest
[] savanna
Bl Mountain environments
| I wetiands

INDIAN

OCEAN

Source: Spatial Vision.
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FIGURE 1(b) Thematic map of Asia showing climatic zones

PACIFIC

OCEAN

‘ INDIAN

OCEAN
| Key
B Topical wet [ ] Miud wet
B tropical wetanddry [l Subtropical, dry winter
B ot desen Subtropical. dry summer
[ Hot seme-desert B Cold wet
B Cold desert {71 Cold, ary winter
[ Cold semi-desert [ Hightands
[ subtropical wet

Source: Spatial Vision using Natural Earth.

m Resources

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

" Interactivity Describing spatial relationships in thematic maps (int-3344)
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1.4.3 Let me do it

Complete the following activities to practise this skill.

1.4. ACTIVITIES

1. Study the thematic maps showing Australia’s climate and 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 lesson, apply your skills to answer the following questions.

a. Is there a strong relationship between Australia’s arid climates and desert biomes? Explain your answer.

b. Is there a spatial relationship between Australia’s tropical rainforests and climate?

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

d. Name the main biome found in Tasmania. Why might there be only one biome on the map?

e. 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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Source: Data copyright Commonwealth of Australia, 2013 Bureau of
Meteorology. Map drawn by Spatial Vision.
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FIGURE 3 Major biomes of the world
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Source: Redrawn by Spatial Vision based on the information from the Nature Conservancy and GIS Data.

Checklist

| have:
e clearly identified which features on thematic maps are linked or interconnected
e pointed out obvious anomalies, where no linkages or interconnections can be observed
e described the extent of interconnections (for example, as strong or weak).
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LESSON
1.5 SkillBuilder: Describing divergence graphs

LEARNING INTENTION

By the end of this lesson you should be able to describe the information presented in a divergence graph.

1.5.1 Tell me

A divergence graph is a graph that is drawn above and below a zero line. Those numbers above the line are
positive, showing the amount above zero. Negative numbers that are shown indicate that the data has fallen
below zero.

You may have seen graphs with negative numbers in climate graphs, where some months of the year in some
places are below 0° C on average.

Why is a graph with negative numbers useful?

A divergence graph allows you to identify changes away from the normal in a trend. A trend is a common
pattern of gradual change. A divergence graph can indicate data that varies considerably over time.

A good interpretation of a graph with negative numbers:
e identifies and communicates key features such as patterns, peaks and troughs
e clearly represents and communicates the data (e.g. about a specific place).

FIGURE 1 Australia’s past tourism trends

40% 7.8 million arrivals in 2016
Average annual growth 2006-16 = 3.1%

30% 8
[«
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o
c
]
£ 20%- o .
g S Hypothetical shock -1.5%
g = Bali bombing
8 10%-{K ©
< @ I
e TmE
)
()

1983
1989
1998

0%

9/11
Asian financial crisis SARS Global financial crisis

World recession Pilots’ strike

-10% -

Australia’s tourism industry has experienced fluctuating highs and lows over the 40 years between 1977 and
2017. The 1980s was a period of high percentage change in tourism (20-30 per cent), hit by a world recession
and pilots’ strike (negative growth) but rebounding strongly afterwards (15 per cent) in the early 1990s. The
percentage change in tourism was not as strong (<10 per cent) between the 1990s and early 2000s. The 1990s
saw more growth than the 2000s (5 per cent), when global events had a big impact. More recently, Australian
tourism has been affected by the global financial crisis (with negative growth in 2010).

During the COVID-19 pandemic, international arrivals to Australia virtually came to a complete halt (negative
growth between 99.7 and 99.2 per cent). Consider the shape of how this compares with the data presented for
the 40 years prior in this graph.
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1.5.2 Show me

You will need:

e a graph showing trends, including negative trends.

Procedure
Step 1

Read the title of the graph carefully to see what data has been graphed, and to check the locations and dates to
which the graph refers.

Step 2

Study the labels on both axes and any key or legend provided to add to your knowledge. In FIGURE 1, you can
see that the time frame of the information is from 1977 to 2016, and that the number of visitors to Australia is
represented on the vertical axis as percentage change.

Step 3

Study the shape of the graph. In FIGURE 1, you will note that some features are related to global events, such as
recessions, pilots’ strike, terrorism and disease outbreaks (SARS). At times, the graph flattens out as there is
little change, such as in the late 2000s.

Step 4

Write a few sentences to outline the shape of the graph; for example, ‘FIGURE 1 shows that Australian tourism
has experienced fluctuating highs and lows for the past 40 years.” In your description, include any events that
affected the change. For example, the text below FIGURE 1 includes the explanation that the 1980s was ‘a period
of high percentage change in tourism (20-30 per cent), hit by a world recession and pilots’ strike (negative
growth)’. Also look for periods of time where the change was either slow (2010 in FIGURE 1) or rapid (1989 in
FIGURE 1).

Resources

Video eLesson Describing divergence graphs (eles-1739)

Interactivity Describing divergence graphs (int-3357)
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1.5.3 Let me do it

Complete the following activities to practise this skill.

1.5 ACTIVITIES

1. Using the graph shown in FIGURE 2, explain what has happened to the level of migration in New Zealand. Use

the net migration line as the basis for your answer.

FIGURE 2 New Zealand migration trends: Annual permanent and long-term arrivals, departures and net
migration, 1922-2012
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2. Apply your skills to answer the following questions. Use the checklist to ensure you have covered all aspects

of the task.

[V

Year (July-June)
—— Arrivals —— Departures

. What is the trend for the line indicating the number of arrivals?
. What is the trend for the line indicating the number of departures?

T T T T T T T T T T T T T T T T 1
1922 1927 1932 1937 1942 1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012

b
c. In which years did the population of New Zealand lose more people than it gained?
d

. Identify a period of time when increases happened slowly and a period when they happened quickly.
Identify a period of time when decreases happened slowly and a period when they happened quickly.
e. If net migration is the difference between arrivals and departures, what has happened to people’s attitudes

towards migration to New Zealand?

3. a. Using the data showing monthly short-term arrivals to Australia collected by the Australian Bureau of
Statistics, create a divergence graph that shows the month-by-month impact of the global COVID-19

pandemic on international travellers to Australia.

TABLE 1 Monthly arrivals to Australia for short-term visits (2019-2020)

Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar

790.4
789.2
695.0
774.0
815.9
1077.7
766.6
685.4
331.9
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Apr 2.2 -99.7
May 3.4 -99.5
Jun 5.4 -99.2
Annual total 6737.2 -27.9

*Compared to same month in the previous year
Source: ABS, Overseas Arrivals - Unprecedented Fall in 2019-20, Media Release 14 August 2020

b. Using the steps in the Show me section, write a short analysis of how tourist arrivals changed in Australia
during 2020.

Checklist

| have:
e identified and communicated key features such as patterns, peaks and troughs
e clearly represented and communicated the data about a specific place.
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LESSON
1.6 SkillBuilder: Describing patterns and correlations on a
topographic map

LEARNING INTENTION

By the end of this lesson you should be able to analyse and describe patterns and correlations seen on a
topographic map.

1.6.1 Tell me

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 placenames
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.

1.6.2 Show me

You will need:

¢ 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. 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 (GR 800405). Settlements follow the ridge road
along North Road. Streams that have their source on the ridge tend to flow west and form larger streams.
Those streams flowing to the east are often dammed. Windmills throughout the flatter areas suggest water
is needed for animal pasture in the drier months of the year. Spring Gully

Conservation Park is a treed area on the steepest part of the ridge. The vineyards to -
pattern the way in which

the north at White Hut and Stanley Flat are not on sloped land, suggesting that the features are distributed or spread
types of grapes grown there differ from those across most of the area. The Clare correlation a relationship
Valley region is an important vineyard area, adding significantly to the agricultural between the features

output of South Australia.
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FIGURE 1 Topographic map extract showing the Clare Valley, South Australia
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FIGURE 2 Looking across the Clare Valley in 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

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
water and vegetation
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.
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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

Digital document Topographic map of Clare Valley (doc-27426)
Video eLesson  Describing patterns and correlations on a topographic map (eles-1729)
Interactivity Describing patterns and correlations on a topographic map (int-3347)

Google Earth Clare Valley

1.6.3 Let me do it

Complete the following activities to practise this skill.

1.6 ACTIVITIES

1. Using the topographic map extract of the Griffith, NSW, area (FIGURE 2 in subtopic 12.2) 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.

. To what extent is there a correlation between orchards and slope? Explain your answer.

. Describe the direction of development of Griffith township. Suggest why it has developed in this way.

. How do we know that the irrigated orchards are smallholdings?

. Is there a correlation between land slope and agricultural land use?

Checklist

| have:

e used placenames

¢ mentioned distances

e identified regions

¢ identified connections

¢ noted anomalies

e written in paragraphs and included an introduction that identifies the place and a conclusion that

summarises the key findings.

® 20T
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LESSON
1.7 SkilBuilder: Interpreting satellite images to show
change over time

LEARNING INTENTION

By the end of this lesson you should be able to identify and interpret some changes shown in satellite images
over time.

1.7.1 Tell me

A satellite image is an image taken from a satellite orbiting the Earth. Satellite images allow us to see very
large areas — much larger than those that can be visualised using vertical aerial photography. A satellite image
often does not use the natural colours that we expect. This is referred to as using false colours, and these are
applied in the computer processing of the images in order to highlight spatial patterns more clearly.

How is a satellite image useful?

A satellite image is useful because its size allows us to see trends and patterns, interconnections and
relationships. Cartographers are able to increase the intensity of colours and use false colours to distinguish
one feature from another. Satellite images are enhanced photography. Comparing satellite images can provide
information about change over time. You will gain a lot of information from a satellite image that cannot be
gained from a topographic map or aerial photograph, so your knowledge of an environment is enhanced.

Satellite images are useful for:
e identifying changes in heat patterns from different surfaces
e assessing vegetation modifications
e identifying urban sprawl
e tracking data across international boundaries.

A good interpretation of a satellite image:
e translates the false colours
e identifies patterns
¢ makes logical inferences
e uses distance and direction to locate places.

1.7.2 Show me

You will need:

e two satellite images of the same place, taken at different times
e an atlas.

Model

The Yangtze River in 1987 was a natural river running through a deep gorge. In the satellite image from 1987
(FIGURE 1a), the area is surrounded by high, barren hills and areas of dense subtropical forest (natural green).
By 2004 (FIGURE 1b), the Three Gorges Dam wall (pale violet) had been built across the river. The water (blue)
filled behind the two-kilometre dam wall and spread across the gorge floor, flooding back up the river about
eight kilometres. New urban areas (pale violet) developed east and west of the dam wall on both sides of the
river. In the 17 years since the first satellite image was taken, a town has developed on the low-lying land in
the south-east, covering an area of about 36 square kilometres.
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FIGURE 1 Change over time around the Yangtze River, China: (a) in 1987 and (b) in 2004, after the building of
the Three Gorges Dam

The images show the major changes that have occurred as a The Three Gorges Dam is located

result of the development: in the area around the dam (in the in a subtropical region that
centre of both images) former farmland and forest have supports evergreen and deciduous
been largely replaced by a man-made landscape. mixed forest

Vegetation appears natural green, water bodies " Soil erosion in this built-up area has

are blue, bare land is pink and built-up areas are “-.T_ ¢ increased, as can be seen in this
a pale violet. Q5 10 15 20km | 5004 image.

Source: Geoscience Australia.

Procedure
Step 1

Determine the dates for the satellite images. Consider the time span between the images. In FIGURE 1, the time
span is 17 years. Check that the satellite images are at the same scale. Note that in FIGURE 1, the 1987 and
2004 images show slightly different areas, but at the same scale. The central area of interest is covered by both
images.

Step 2

Study the satellite images carefully, identifying the key features of the place. In satellite imagery, true colours
are not always used. It is helpful to learn the colours commonly used in false-colour imagery.

TABLE 1 Colours commonly used in false-colour satellite imagery

Green Vegetation

Dark blue Water — the deeper the water, the darker the colour

Bright blue to mauve/grey Housing and industrial areas

White to cream Beaches and sands

Yellow Barren areas, heavily grazed or fallow land

Pink to red Recent plant growth, suburban parklands

Red Flourishing vegetation, including forests (mangroves
appearing brown)

In the description in FIGURE 1, the colours have been included to help you see the patterns evident in the
satellite images.
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Step 3

To interpret the colours, you need to comment on where the various colours appear. Use compass directions,
scale or features identifiable on the satellite image, such as roads and rivers, to help reference the place that
you are discussing. For example, the text above FIGURE 1 says ‘The water (blue) filled behind the two-kilometre
dam wall’.

Step 4

Use the same feature in each of the satellite images as a reference point for identifying change. It may be the
road system, a railway line passing across the region, a river flowing through the area or a town established in
the earliest dated image. For example, in FIGURE 1 the Yangtze River is a key feature that allows you to identify
points by using the bends in the river as a reference point.

Step 5

It may be possible to make inferences from the satellite image. You may be able to see changes in topography,
and these may relate to changes in land use. For example, in 1987 the area of the present-day dam was
surrounded by high, barren hills and areas of dense subtropical forest; by 2004 a human-constructed landscape
surrounded the dam.

Resources

Video eLesson Interpreting satellite images to show change over time (eles-1733)

Interactivity Interpreting satellite images to show change over time (int-3351)

1.7.3 Let me do it

Complete the following activities to practise this skill.

1.7 ACTIVITIES

1. Refer to the satellite images of New Delhi in 1989 and 2018 shown in FIGURES 2(a) and (b). Write a description
of the change that has occurred over time to the boundaries of New Delhi. Use the checklist to ensure you
cover all aspects of the task.

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

a. Is New Delhi a growing or declining city? Explain your answer.

b. How has the vegetation cover of the area changed?

c. How has the road pattern changed?

d. Why do you think New Delhi has not expanded into the south-east corner of the satellite image?
e. How has the growth of New Delhi affected food security in the area?
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FIGURE 2 New Delhi, India in (a) 1989 and (b) 2018

Checklist

| have:
e translated the false colours
identified patterns
e made logical inferences
used distance and direction to locate places.
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LESSON
1.8 SkillBuilder: Constructing and describing a transect on
a topographic map

LEARNING INTENTION

By the end of this lesson you should be able to construct and describe a transect on a topographic map.

1.8.1 Tell me

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:
e 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
¢ 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.

1.8.2 Show me

You will need:

e 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 Walls of Jerusalem National Park, Tasmania
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GR410655 GR427710

1450

1400

1350

1300

1250

Height above sea level (m)

1200

1150

1100

Landforms Alpine Lake Forest Rugged mountain area

Dense Native
Vegetation Alpine scrub timber |pencil pine

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

Place the straight edge of a piece of paper between the two points. Mark the two extremities of your transect
on the edge. Label these ‘Start” and ‘Finish’ or give them placenames or grid references from the map.

Step 2

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 3

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 4

Place the marked edge of the paper 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 5

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.

FIGURE 3 Drawing up the shape of the transect
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Step 6
Complete the cross-section with the geographical conventions of a title and labelled axes. Shade the area below
the line of your cross-section (see FIGURE 4).

FIGURE 4 The shape of the land is completed.
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Step 7

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.

Step 8

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.

Step 9
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 10

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. To calculate the vertical exaggeration
(VE) of your transect, find the scale bar on your map. 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 = =%

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.
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Step 11

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

Resources

Digital document Topographic map of Dalywoi Bay, Northern Territory (doc-11565)
Video eLesson Constructing and describing a transect on a topographic map (eles-1727)

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

1.8.3 Let me do it

Complete the following activities to practise this skill.

1.8 ACTIVITIES

1. Using the topographic map for Dalywoi Bay provided (you can download a copy of the map from the
Resources panel), 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 lesson 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?
Checklist

In drawing a transect, | have:

e drawn in pencil

¢ ruled the axes

¢ labelled 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
e identified interconnections between the key features
¢ noted any anomalies.
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FIGURE 5 Dalywoi Bay, Northern Territory
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LESSON
1.9 SkillBuilder: Constructing multiple line and cumulative
ine graphs

LEARNING INTENTION

By the end of this lesson you should be able to explain the uses for multiple line graphs and cumulative line
graphs, and construct these to represent data.

1.9.1 Tell me

Multiple line graphs consist of a

) FIGURE 1 There are many ways to transform and display a set of
number of separate lines drawn on a

. o data, but understanding the best way to present it is an important
single graph. Cumulative line graphs part of helping people understand what the data set shows.
are more complex to read, because each | —

set of data is added to the previous
line graph in a new layer or level. Both
formats show change over time, and
both show trends effectively.

How are multiple line graphs
and cumulative line graphs L

useful? \_)

Multiple line graphs and cumulative
line graphs are useful when comparing
the change in one set of data with
changes in other sets of data, and are
easier to read than a table of statistics.
Sometimes in multiple line graphs the lines may cross one another, so a coloured key is used. Cumulative line
graphs are good for showing the breakdown of a total quantity.

They are also useful for:
e showing a pattern of change
e comparing changes in components of the total
e showing trends in data.

Good multiple line graphs and cumulative line graphs:
¢ have labelled axes

e include a clear title or caption that identifies places and dates for the data.
multiple line graphs graphs that

include several separate lines on a

1 92 ShOW me single graph
. cumulative line graphs graphs
You will need: with new sets of data shown in

levels on the one graph, to show
how each separate component
contributes to the total

¢ data for multiple places or uses shown over time
e access to a computer
¢ a blank Excel spreadsheet.
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Model

FIGURE 2 Water use by five states in the Murray-Darling Basin, 1920—
2020, as a multiple line graph
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Source: Food and Agriculture Organization of the United Nations, 2012 FAOSTAT,
http://faostat3.fao.org/home/index.html.

FIGURE 3 Value of Australian farms and fisheries food production, 1996-
2012, as a cumulative line graph
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Source: © DAFF 2013, Australian Food Statistics 2011-12. Department of Agriculture,
Fisheries and Forestry, Canberra. CC BY 3.0.
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Procedure
Step 1

To complete multiple line graphs and cumulative line graphs you must have an appropriate set of data to graph
Both types of graphs can be completed from the same data set.

TABLE 1 Agricultural food production, selected grains (1000 tonnes), Australia, 2006-12

Wheat

10 822 13 569 21 420 21834 27 410 21923
Barley 4257 7160 7997 7865 7995 8349
Oats 748 1502 1160 1162 1128 1274

Source: © DAFF 2013, Australian Food Statistics 2011-12. Department of Agriculture, Fisheries and Forestry, Canberra. CC BY 3.0

Place all the data into an Excel spreadsheet. At this stage, if you have spaces in your numbers, close them up
or replace them with commas, as spaces can create problems in Excel.

Step 2

Click on the Insert tab and select a multiple line chart. You will then have to add the axis labels. Do this by
clicking on your graph’s outer border, selecting the Layout tab in the Chart Tools section, clicking on Axis
Titles in the Labels section, and following the steps from there (see FIGURE 4).

FIGURE 4 An Excel-generated multiple line graph

Crops 2006-07 2007-08 2008-08 2009-10 2010-11 2011-12
Wheat 10822 13569 40 21834 27430 21923
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2006-07 200008 200809 2000-20 200011 2011-12

Step 3

A cumulative line graph can be generated by selecting the table data and selecting an Area chart from the
Charts section under the Insert tab. Don’t forget to add axis labels (see FIGURE 5).

FIGURE 5 An Excel-generated cumulative line graph
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Step 4

Check that you have included labels on all axes, units of measurement, and a title or caption.

Resources

Video eLesson Constructing multiple line and cumulative line graphs (eles-1740)

Interactivity Constructing multiple line and cumulative line graphs (int-3358)

1.9.3 Let me do it

Complete the following activities to practise this skill.

1.9 ACTIVITIES

1. Use the data in TABLE 2 to construct a multiple line graph and a cumulative line graph for four Asian countries
to which Australia exports food. Use the checklist to ensure you cover all aspects of the task.

TABLE 2 Australian total food exports by selected destination, A$million, 2006-12

China 917 1178 1426 1540 2174
Indonesia 1566 1702 2652 2129 2288 2272
Japan 4752 4553 5517 4278 4207 4448
Republic of 1850 1655 1873 1925 1994 2338
Korea

Source: © DAFF 2013, Australian Food Statistics 2011-12. Department of Agriculture, Fisheries and Forestry, Canberra.
CC BY 3.0.

2. Apply your skills to answer the following questions.
a. Which country received the greatest value of food exports from Australia?
. Which country showed the greatest change in its level of importation of food from Australia?
. From 2006 to 2012, which country was most consistent in its level of importation of food from Australia?
. Suggest why these Asian countries need to import food from Australia.
. Which graph showed you a clearer picture of the data: the multiple line graph or the cumulative line graph?
Explain.

® 20T

Checklist

| have:
e labelled the axes
¢ included a clear title or caption that identifies places and dates for the data.
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LESSON
1.10 SkillBuilder: Constructing a land use map

LEARNING INTENTION

By the end of this lesson you should be able to create a land use map and explain when they are used.

1.10.1 Tell me

A land use map may be drawn from a topographic map, an aerial photograph or a plan, or during fieldwork.

A land use map shows simplified information about the uses made of an area of land. In a built environment, a
land use map may show a shopping centre, a local shopping strip, or the types of houses in a street. In a rural
environment, a land use map may show vegetation types or agricultural activities.

Why is a land use map useful?

A land use map is useful when focusing on an aspect of an
environment or when comparing the interconnections between two or
more data sets. It allows us to simplify data and express it in a map
format, using blocks of colour to represent generalised information. A
land use map breaks down information into key elements and allows
us to more readily identify and describe patterns.

FIGURE 1 Land use maps are
often found to help people navigate
public areas, such as historic towns.

Land use maps are useful for:
e displaying historic features of tourist towns
e outlining transport routes
e determining crop plantings
¢ helping pedestrians to access shops.

A good land use map:
e is drawn in pencil
e is coloured
e incorporates a key/legend
e includes labelled features if necessary
e includes a clear title.

1.10.2 Show me

You will need:

thesidmillanm « ML

e an aerial photograph or map (topographic or plan) of the area being considered or undertaken as fieldwork
¢ a base map that is to be coloured

e a predetermined key/legend

e coloured pencils.

Model

Blue Lake Shopping Centre has a range of facilities. Large areas of the centre are devoted to shopping, eating
and ‘playing’, as the key shows. At the centre of the complex is a library and cinema area. In this complex,
there are also professional offices such as law firms, dentists and property management firms (which all fall
under the ‘work’ heading). Beside the lake is a restaurant area, and there are other eateries throughout the
complex. Shoppers are well catered for, with a variety of transport available to bring them to the centre. Buses
service the centre, a taxi rank is provided, and there is ample car parking. Visitors to the shopping centre would
find most of their needs fulfilled.
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FIGURE 2(a) Blue Lake Shopping Centre plan and key
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