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About this resource

LESSON 2.2

AUSTRALIAN
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GEOGRAPHY ALIVE 7 turocomon

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.

A
[ 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 ca.refully scaffolded Iegsons Wlt.h challenge themselves, build And for teachers,.Le.arnlng 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

Trusted, curriculum-aligned content

Engaging, rich multimedia

All the teaching-support resources you need
Deep insights into progress

Immediate feedback for students

Create custom assignments in just a few clicks.

in one simple view

Iearnm Jacaranda Geography Alive 7 AC 3e

2.2 What are environmental resources? @ 2.2 teachON
Practical teaching advice and ideas for
each lesson provided in teachON

2.2 Exercise
LESSON 2.2

What are environmental
resources? -Q

SELECT YOURF

LEARNING INTENTION Check your

By the end of this lesson you should be able to classify environmental Q1
resources as renewable, non-renewable or continuous.
What are environme

Resourt
TUNE IN A
Brand new! Tune in activities to spark Did you kno»_lv (hat'some ntna;erlals sourced by humans from Earth are able
, tobereplenished in our lifetime? B Resourt

interest and kick off every lesson with

. . . 1. Which of the resources in FIGURE 1 do you think can be replenished in
discussion and source analysis

our lifetime?

2. Discuss which of the resources has an unlimited supply. What factors C Radioa
may control the supply of this resource?

3. In what ways are the resources similar? In what ways are the resources
different? D Vn ‘.:[

FIGURE 1 People use different kinds of resources.

U Ol
Uranium L =

238029

Reading content and rich media e

including embedded videos,
interactivities and audio files.

Q2

State the difference

2.2.1 Why do we need resources?

" 2.1 OVERVIEW
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powerful learning tool, learnON
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eWorkbook *
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Sample responses *

EVEL1 LEVEL2 LEVEL3 n
Digital documents *

estions: Questions: Questions:
,3,.4 2,56 7.8 Teacher-led videos
inderstanding Video eLessons *

Interactivities «

ntal resources?

Weblinks

Google Earth

2d over a short penod of time

MG eWorkbook

S3DENOS3Y

s that are limited and will eventually run out

MG Digital documents

tive metals used as fuel in nuclear reactors

terials that occur in the environment and are necessary of

1 mark(s)

between renewable and non-renewable resources

2.3 HOW IS WATER USED AS A RESOURCE?

| .

Differentiated question sets

Teacher and student views

Textbook questions

eWorkbook

Answers and sample responses

Digital documents

Video eLessons

Interactivities

Extra teaching-support resources

Interactive questions with
immediate feedback
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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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(TENTION Check your understanding

Brand new! Tune in activities
to spark interest and kick off
every lesson with discussion
and source analysis
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Three differentiated question sets,
with immediate feedback in every
lesson, enable students to challenge
themselves at their own level.
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Instant reports give students visibility
into progress and performance.

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

LESSON 126
What makes a city Jess

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 ;: S " Geogfaphy
skills using research, ‘ pa— SKILLBUI:LDER

collaboration and
analysis.

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

LESSON
13.9 INQUIRY: The value of rainforests

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

Enhanced teaching-support resources
T T s for every lesson, including:
B | | VRIS | ottt - i s ¢ work programs and curriculum grids
T e [ e == o e practical teaching advice
i e = ¢ three levels of differentiated
| | ' teaching programs
== e quarantined topic tests (with solutions)
| - 9 P
dassify them as and modified in :
ST = P

termsina * Studertstorecord | watchthe

Customise and assign =

Select your content

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

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 7 and 8.

Cognitive verb ‘ Description

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.
This may involve applying a familiar concept to an unfamiliar situation.

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 in
order to develop an idea or opinion.

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 sometimes requires making
a decision.

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.

identify recognising and showing a particular part or feature 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.

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

Source: Adapted from the QCAA Cognitive Verbs.
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1 Geography concepts
and skills

LESSON SEQUENCE

1.1 Overview
1.2 Concepts in Geography
1.3 Skills used in Geography
1.4 SkillBuilder: Constructing a pie graph
1.5 SkillBuilder: How to read a map
1.6 SkillBuilder: Reading a weather map
1.7 SkillBuilder: Creating a simple column or bar graph
1.8 SkillBuilder: Using topographic maps
1.9 SkillBuilder: Using alphanumeric grid references
1.10 SkillBuilder: Drawing a climate graph
1.11 SkillBuilder: Creating and analysing overlay maps...
1.12 SkillBuilder: Annotating a photograph
1.13 SkillBuilder: Drawing a line graph
1.14 SkillBuilder: Interpreting diagrams
1.15 SkillBuilder: Cardinal points — wind roses..
1.16 SkillBuilder: Creating a concept diagram
1.17 SkillBuilder: Interpreting topological maps
1.18 SkillBuilder: Understanding satellite images
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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

1.1.1 What is Geography?

The world around us is made up of a large range of interesting places, people, cultures and environments.
Geography is a way of exploring, analysing and understanding this world of ours — especially its people and
places. Studying Geography at school allows you to build up your knowledge and understanding of our planet,
at different scales: the local area, our nation, our region and our world. In essence, geographers investigate the
characteristics of places and the relationships between people and places.

FIGURE 1 Geography helps you explore and understand the amazing world we live in.

Resources

eWorkbook Customisable worksheets for this topic (ewbk-10539)

Video eLesson Geography concept and skills (eles-6009)
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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 Geography concepts: SPICESS

Geographical concepts help you to make sense of your world. You can use these concepts to both investigate
and understand the world you live in. You can also use them to try to imagine a different world. The concepts
help you to think geographically. The seven major concepts are space, place, interconnection, change,
environment, sustainability and scale. You will use the seven concepts to investigate two aspects: water as a
resource, and place and liveability.

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

Space Interconnection Environment Scale

K3 I3 N 2 K

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, and how the
space is organised and managed by people.

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 31.95°
South latitude and 141.45° 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.

Explore more with myV\{oﬁdATlos

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

1.2.3 What is place?

The world is made up of places, so to understand our world we need to understand its places by studying their
variety, how they influence our lives and how we create and change them.

Places may be natural (such as an undisturbed wetland) or highly modified (such as a large urban conurbation).

Places provide us with the services and facilities we need in our everyday life. The physical and human
characteristics of places, their location and their environmental quality can influence the quality of life and
wellbeing of people living there.
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You often have mental images and perceptions of places — your city, suburb, town or neighbourhood — and
these may be very different from someone else’s perceptions of the same places.

FIGURE 2 Mental map of Jayden’s local place (a) by Jayden and (b) by Annette, Jayden’s mother
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FIGURE 4 The amount of rain that falls in Australia varies from
place to place, as this rainfall map shows.
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Explore more with myﬁoﬁdAtlcs

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

e Developing Australian Curriculum concepts > Place
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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.

An event in one location can lead to change in a place some distance away.

FIGURE 5 Mount Tom Price township and mine in Western Australia, with fly in, fly out (FIFO) worker huts in the
left foreground

FIGURE 6 The water cycle shows many interconnections.

« The sun’s energy drives ‘ e — 1
water cycle processes.
Condensation
When water vapour
cools, it condenses

Precipitation
Water droplets increase in

size and weight and fall to Vapo
B i) _ to form clouds and fog. pour

)

Freezing ‘ Transpiration

Water vapour moves into the
atmosphere and cools as it rises.

Plants transpire water
from the soil into the atmosphere
as water vapour.

Evaporation
Water evaporates from soil and water
surfaces to form water vapour or gas.

Groundwater
Water passes through soil and rock.
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Explore more with myV\{ofl\dA’rlos

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

1.2.5 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.

The concept of change involves both time and space — change can take place over a period of time, or over an
area. The time period for change can be very short (for example, the impact of a flash flood) or over thousands
or millions of years (for example, the development of fossil fuel resources).

FIGURE 7 Port Douglas, 60 km north of Cairns, was a busy port in the 1870s, with a population of over 10000.
The mining that had attracted people to this hot, wet area, however, did not last. By the 1960s, the population
was only 100. In the 1980s, road and air access to the town improved and tourist numbers to the area grew.
The permanent population is now about 3500. During the peak holiday season (May to November), this number
increases by four times.

Environmental change can occur over short or long periods of time. The use of technology can result in rapid
change — think of the explosions at a mining site that reveal mineral seams.

The degree of change occurring can be used to predict, or plan for, actual or preferred futures.

Explore more with mprdeAﬂos

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

1.2.6 What is environment?
People live in and depend on the environment, so it has an important influence on our lives.

The environment, defined as the physical and biological world around us, 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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FIGURE 8 Pacific Islanders use traditional methods to fish sustainably.

FIGURE 9 The process of shifting cultivation

A clearing is made by
cutting and burning
vegetation. This is

known as ‘slash
and burn’.

Crops are planted
and grow well.

The clearing is abandoned as
farmers move to a new area.
As a result the clearing
gradually recovers and
returns to its natural state.

After three to four years
the nutrients in the soil
have been used up and
the crops don’t grow as
successfully.

Explore more with myV\ioFdAﬂos

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

Sustainability considers the interconnection between the human and natural world and who gets which
resources and where, in relation to conservation of these resources and prevention of environmental damage.

Explore more with myWorldAtlas

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.

Scale can be applied from personal and local levels to regional, national or global levels. Looking at things at a
range of scales allows a deeper understanding of geographical issues.

Different factors can be involved in explaining phenomena at different scales. Local events can have global
outcomes; for example, removing areas of forest at a local scale can have an impact on climate at a global
scale. A policy at a national scale, such as forest protection, can have an impact at a local scale, such as the
protection of an endangered species.

FIGURE 10 Railway route and main settlements between Sydney and Perth
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Explore more with myWorldAtlas

Deepen your understanding of this topic with related case studies and questions.
e Developing Australian Curriculum concepts > Scale
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LESSON
1.3 Skills used in Geography

LEARNING INTENTION

By the end of this lesson you should be able to write a class definition of Geography, explain what geographers
do, and identify different types of maps and their purpose.

1.3.1 Geography is . . . about our wonderful world

Have you ever visited a place other than the one you live in? If so, you probably noticed that some of
the features and characteristics are similar and some are different. Geographers aim to understand these
characteristics as well as the relationship between people and the different environments around us.

As a geographer, you answer questions ranging from the local to the global, in the past, present and future.
Along the way, you will develop skills and inquiry methods to answer these questions for yourself.

1.3.2 Geography is . . . something you do

One of the best parts of studying Geography is the opportunity to visit places outside the classroom. Going
on a field trip allows you to collect data and information for yourself and to work collaboratively with other
members of your class.

FIGURE 1 Using maps to work out locations and to plot data
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Geographers use what is called an ‘inquiry’ approach. This
means that you will investigate geographical questions by
collecting, analysing, and interpreting information and data
in order to develop your own understanding and draw your
own conclusions.

This helps you develop proposals for what should happen
and what action should be taken in the future.

Studying Geography develops a wide range of skills that
you can apply in your everyday life, in your future life and
possibly in your career!

FIGURE 3 Collecting your own data and information

1.3.3 Geography is ... a way of thinking

Geography is a way of thinking and a way of looking at the world. One of the key tools geographers use is a
map. If you look really carefully at them, maps (such as the ones shown in FIGURES 4 and 5) contain a lot of
information. As a student, you will often use a variety of different types of maps produced by someone else
(for example, from this textbook, atlases and online). However, as a geographer, you will produce your own
maps and spatial information, by hand or digitally. Using and interpreting maps are important skills you will
develop. It is also important to identify major patterns and trends in maps in order to unlock information
they contain.

As a geographer, you will use a set of seven geographical concepts to help you not only think geographically
but also investigate and understand the world (refer to lesson 1.2).

As a geographer, you should also ask yourself, “What can I do and contribute as an informed and responsible
citizen to make this world a better place?’
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FIGURE 4 Maps: a key tool for the geographer
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FIGURE 5 Topographic map extract, Tamar Valley, Tasmania, 2021
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1.3.4 Skills used in studying Geography

You will learn, practise and master a range of essential practical skills as you study Geography. The
SkillBuilder lessons found throughout this title will tell you about the skill, show you the skill and let you
apply the skill to the topics covered.

Investigating using geographical methods

Investigating 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 fieldwork should involve gathering information from both primary sources (for example, information
you observe and record) and a range of secondary sources (for example, information obtained from maps,
atlases and textbooks), and then 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.

The SkillBuilders related to this skill that you’ll use at Year 7 level are:
o Interpreting diagrams

Interpreting and analysing geographical data and information

In Geography this year, you will interpret data by using both quantitative methods (measurable information)
and qualitative 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 (for example, a range of different types of maps, tables, graphs
and charts). In Year 7 Geography, this may include looking at the link between mountain ranges and rainfall
patterns, or links between wealth and liveability.

The SkillBuilders related to this skill that you’ll use at Year 7 level are:

e How to read a map ¢ Constructing a pie graph
o Interpreting topographic maps ¢ Reading a weather map
e Using alphanumeric grid references e Creating a simple bar or column graph

Drawing a line graph
Interpreting topological maps

Cardinal points — wind roses
Understanding satellite images

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 what makes a liveable community or city. The significance of water in the world will
be analysed and you will be expected to make conclusions about how best to manage this precious resource.

The SkillBuilders related to this skill that you’ll use at Year 7 level are:
e Drawing a climate graph
e Creating and analysing overlay maps

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 seek to
express your thoughts and ideas on a wide range of concepts and issues. When communicating in Geography
you need to ensure that you consider your audience, acknowledge your sources and choose appropriate
methods of communication to ensure your message is clear and well-conceived. In Year 7 you will be expected
to explore new ways of presenting information, take risks and develop new presentation skills.

The SkillBuilders related to this skill that you’ll use at Year 7 level are:
e Annotating a photograph
e Creating a concept diagram

14 Jacaranda Geography Alive 7 Australian Curriculum Third Edition



LESSON
1.4 SkillBuilder: Constructing a pie graph

only
What is a pie graph?
A pie graph, or pie chart, is a graph in which slices or Percentage of electricity generated
segments represent the size of different parts that make from renewables in New Zealand
up the whole. The circle of 360 degrees represents the 2%

total, or 100 per cent of whatever is being examined.
The size of the segments is easily seen. Presenting the
parts in order, from largest to smallest, makes it easier

to interpret.
B Geothermal

B Hydro
Bioenergy and solar
B Wind

Go online to access:

» an overview of the skill and its application in
Geography (Tell me)
a video 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 pie graph (eles-1632)
Interactivity Constructing a pie graph (int-3128)

LESSON
1.5 SkillBuilder: How to read a map

only
What are maps and why are they useful?
Maps represent parts of the world as if you were BOLTSS
looking down from above. The mapmaker, or IB Border — a box around the map to clearly show its extent
cartographer, simplifies the plan view from a vertical O Orientation — a compass direction
aerial photograph or satellite image. Cartographers L Legend — a key to what the symbols and colours on the
use colours and symbols on the map to show map stand for
hoW features such as roadS, rlvers and towns T Title — a clear indication of what the map is about or its

theme

are organised spatially. Maps are useful to show o ) )
S Scale — indicates distances on the map compared with

features so that we have a deeper understanding the actual area being shown

of places. Wher.1 .travelllng, maps are essential to S Source — where possible, the information used to make
navigate unfamiliar places. the map should be sourced

Go online 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 How to read a map (eles-1634)

Interactivity How to read a map (int-3130)
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LESSON
1.6 SkillBuilder: Reading a weather map

only
What are weather maps?
. B Greater distance between  Cold front advancing from west to east — towards ~ Shading indicates
Weather maps, or synoptic charts, show weather conditions over a s e e
larger area at any given time. They appear every day in newspapers I I
and on television news. Being able to read a weather map is a useful
skill because weather affects our everyday life.
. Stem Note.
Go online to access: et
» an overview of the skill and its application in Geography (Tell me) :’n’.zshi“,’.jhf;z“";@
» avideo and a step-by-step process to explain the skill (Show me)
» an activity and interactivity for you to practise the skill s rougt
. unsettled, rainy
(Let me do it).
MELBOURNE — 1020 — ioohar vaue i hfppascal) :;ﬁ;l?l;a:‘::ly
NOON A A oo it fovos 24 hurs. Wh:':‘"c‘:;;‘zd
90CTOBER 1902 | A= ‘ :::’;:«: ::rlglsns:he
© Typical weather map )

‘The main influences on Warm front Low pressure
Melbourne’s weather advancing from system. Note

are the low pressure west to east how the isobar is
system south of i, the behind the cold joining points with
high pressure system front. Note the an atmospheric
to the north-west, and lower atmospheric pressure of 992
the cold fronts to the readings on the (lower than the
west and east. isobars. 1013 average).

Resources

Video eLesson Reading a weather map (eles-1637)

Interactivity How to read a weather map (int-3133)

LESSON
1.7 SkillBuilder: Creating a simple column or bar graph

only
What are column or bar graphs?
Column graphs show information or data in vertical Mean rainfall at Darwin Airport, Northern Territory
columns. In a bar graph, the data is shown in bars that 850 4
are drawn horizontally. Column and bar graphs can 5004
be drawn by hand, or constructed using a computer :zg:
spreadsheet. E 350
Go online to access: § oo
» an overview of the skill and its application in § 250 4
Geography (Tell me) $ TZE 1
» avideo and a step-by-step process to explain ) 00:
the skill (Show me) 50
» an activity and interactivity for you to practise the 0

skill (Let me do it).

Resources

Video eLesson Constructing a simple column or bar graph (eles-1639)
Interactivity Creating a simple column or bar graph (int-3135)
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LESSON
1.8 SkillBuilder: Using topographic maps

What are topographic maps?

Topographic maps are more than just colour maps showing the height and
shape of the land. They also show features of the natural environment, such
as forests and lakes, and features of human environments, such as roads and
settlements (places where a community of people live).

Go online 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 extract — Mt Gambier (doc-17951)
Video eLesson Using topographic maps (eles-1641)

Interactivity Using topographic maps (int-3137)

Google Earth Mount Gambier

LESSON
1.9 SkillBuilder: Using alphanumeric grid references

only
What are alphanumeric grid references?

Alphanumeric grid references are a combination of letters
and numbers that help us locate specific positions on _[r:;;,,f'
a map. They are linked to the lines that form a grid over
certain kinds of maps. The letters and numbers are placed
alongside the gridlines, just outside the map. The grid,
letters and numbers allow you to pinpoint a place or feature
by stating its alphanumeric grid reference.

Go online to access:
» an overview of the skill and its application in
Geography (Tell me) X
» avideo and a step-by-step process to explain the skill Sourcer Fusea! Tat Getty mages Auscala
(Show me)
» an activity and interactivity for you to practise the skill
(Let me do it).

Resources

Video eLesson Using alphanumeric grid references (eles-1642)

Interactivity Using alphanumeric grid references (int-3138)
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LESSON
1.10 SkillBuilder: Drawing a climate graph

only
What are climate graphs?
Climate graphs, or climographs, are graphs that show climate data for a .~ Mount Isa, Australia
particular place over a 12-month period. They combine a column graph and a = 20°5139°E
line graph. The line graph shows average monthly temperature, and the column
graph shows average monthly precipitation (rainfall).
40 100

Go online 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).

0 0
JFMAMJJASOND
Resources

Video eLesson Drawing a climate graph (eles-1644)

Interactivity Drawing a climate graph (int-3140)

LESSON
1.11 SkillBuilder: Creating and analysing overlay maps

s | | l°n|y' _
What are overlay maps?

An overlay map usually consists of two or more = .
maps of the same area. A base map is overlaid :
with a transparent overlay, showing different
information. Overlay maps allow users to see the
relationships between the information on two or
more maps.

Go online to access: L, rgaos '
» an overview of the skill and its application in \h;‘_f: w
Geography (Tell me) 2

» 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 Creating and analysing overlay maps (eles-1645)

2 Interactivity Creating and analysing overlay maps (int-3141)
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LESSON
1.12 SkillBuilder: Annotating a photograph

What are annotated photographs?

Photographs are used to show aspects of a
place. Annotations are added to photographs to
draw the reader’s attention to what can be seen
and deduced.

Go online to access:
» an overview of the skill and its application in
Geography (Tell me)

ey 'N.-*.r

« avideo and a step-by-step process to ~_-:. m
Pt

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

ay b
AR

m Resources

@ Video eLesson Annotating a photograph (eles-1633)
” Interactivity Annotating a photograph (int-3129)

LESSON
1.13 SkillBuilder: Drawing a line graph

Chline =

What is a line graph?

A line graph diSplayS information as Water use in the Murray-Darling Basin, 1950-2000 <~——— Title
a series of points on a graph that 12000
are joined to form a line. A line graph
can be drawn by hand or by using a
spreadsheet program such as Excel.

10000
8000 +

6000 -

Go online to access: Line drawn

» an overview of the skill and its
application in Geography (Tell me)

* avideo and a step-by-step process L

4000

2000 +

Water use in gigalitres per year

0
i i 1950 12;55 19‘60 1 9‘65 1 9;70 1 9‘75 12;80 19‘85 1 9‘90 1 9;95 20‘00
to explain the skill (Show me)

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

m Resources

@ Video eLesson Drawing a line graph (eles-1635)

Labelled axes Time in years

—— Basin — South Australia ‘47 Legend

Source: © Department of Environment, Water and Natural Resources, South Australia Government

“ Interactivity Drawing a line graph (int-3131)
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LESSON
1.14 SkillBuilder: Interpreting diagrams

What are diagrams?

A diagram is a graphic representation of something. In Geography,

it is often a simple way of showing the arrangement of elements in a
landscape and the relationships between those elements. Diagrams also
have annotations: labels that explain aspects of the illustration.

Go online 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 Interpreting diagrams (eles-1636)

Interactivity Interpreting diagrams (int-3132)

LESSON
1.15 SkillBuilder: Cardinal points — wind roses

What are wind roses?

A wind rose is a diagram that shows the main wind features of a place;
in particular, wind direction, speed and frequency. Wind directions can
be divided into 8 or 16 compass directions.

Go online 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 Cardinal points: wind rose (eles-1638)

Interactivity Cardinal points: wind rose (int-3134)
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LESSON
1.16 SkillBuilder: Creating a concept diagram

only

What is a concept diagram?
A concept diagram, sometimes mistakenly
called a concept map, is a graphical tool Link Link
that shows links between ideas or concepts. Main idea Main idea
Concept diagrams organise links into different Yuink Link \Link
levels. Concept diagrams enable you to o . .

First-level idea Main idea First-level idea

organise your ideas and communicate them

Link Link  Link .
to others. e \ : “ mek
Link First-level idea First-level idea
Go online to access: Link Second-level idea
 an overview of the skill and its application  gecond-level idea Link Link ll_ink

in Geography (Tell me)

a video and a step-by-step process to Second-level idea Second-level idea  Third-level idea
explain the skill (Show me)

an activity and interactivity for you to

practise the skill (Let me do it).

Resources

Video eLesson Creating a concept diagram (eles-1640)

Interactivity Creating a concept diagram (int-3136)

LESSON
1.17 SkillBuilder: Interpreting topological maps

only

What are topological maps?

Topological maps are very simple maps, with only the most vital information
included. These maps generally use pictures to identify places, are not
drawn to scale and give no sense of distance. However, everything is correct
in its interconnection to other points.

Go online 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 Interpreting topological maps (eles-1736)
Interactivity Interpreting topological maps (int-3354)
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LESSON

1.18 SkillBuilder: Understanding satellite images

Eiine =

What are satellite images?

Satellite images show parts of our planet from space.
They are taken from satellites and transmitted to stations
on Earth. Satellites can collect a variety of data, including
standard photographic imagery, colour infrared and radar
data. They can show Earth in close-up or from far away.

Go online 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).

Healthy vegetation

Urban areas show and new crops The Long, snake-like line

as pale blue.

ADELAIDE

GULF
ST VINCENT

Dark blue or black
areas show deep water.

appear as bright red. is the Murray River.

Gawler

g
g
g
o
2
g
§

.1.7

The aqua blue areas show
shallower water.

m Resources

@ Video eLesson Understanding satellite images (eles-1643)
" Interactivity Understanding satellite images (int-3139)
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LESSON
1.19 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 @

1.19.1 Key knowledge summary

1.2 Concepts in Geography
e The acronym SPICESS helps you remember the seven geographical concepts:

e space

e place

e interconnection
e change

e environment

« sustainability

e scale.

1.3 Skills in Geography
e Geography is a way of exploring, analysing and understanding this world of ours, its people and places.

e Geographers use what is called an ‘inquiry’ approach. This means that you will investigate questions by
collecting, analysing, and interpreting information and data in order to develop your own understanding and draw
your own conclusions.

e Geography is a way of thinking and a way of looking at the world. One of the key tools geographers use is a map.

e Maps contain a lot of information about people and places. As a geographer, you will produce your own maps
and spatial information, by hand or digitally.
e You will learn, practise and master a range of essential practical skills, including:

« investigating using geographical methods

« interpreting and analysing geographical data and information
¢ concluding and decision-making

e communicating.

Resources

eWorkbooks Customisable worksheets for this topic (ewbk-10539)
Reflection (ewbk-10540)
Interactivity Geography concepts and skills crossword (int-7698)

Hey teachers! Create custom assignments for this topic

i? Create and assign Access quarantined H — Track your
v 0 unique tests and exams tests and assessments 4y  students’ results

Find all this and MORE in jacPLUS (C)
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LESSON
1.4 SkillBuilder: Constructing a pie graph

LEARNING INTENTION
By the end of this SkillBuilder you should be able to construct a pie graph.

1.4.1 Tell me
What is a pie graph?

A pie graph, or pie chart, is a graph in which slices or segments represent the size of different parts that make
up the whole. The circle of 360 degrees represents the total, or 100 per cent of whatever is being examined.
The size of the segments is easily seen. Presenting the parts in order, from largest to smallest, makes it easier
to interpret.

A pie graph can be drawn by hand or by using a spreadsheet program.

How are pie graphs useful?

Pie graphs give us an overall impression of data. They are useful for comparing proportions of categories.
However, if more than eight segments are needed, the graph becomes difficult to read and it is better to use a
bar graph. Unlike line graphs, pie graphs are not useful for showing a trend over time.

A good pie graph:
e has a clear and accurate title that explains the purpose of the graph
¢ has segments that are either labelled directly or indicated by means of a colour key
¢ includes percentages or raw figures
¢ has segments drawn clockwise from largest to smallest, starting at 12 o’clock with the largest and
finishing at 12 o’clock with the smallest, unless there is a segment for ‘other’, which is always last
e includes the source of the data.

1.4.2 Show me

How to complete a pie graph
You will need:
* paper
e a pencil
e a protractor
e aruler
e coloured pencils
e a data set — in this case, energy generated from renewables in New Zealand (see TABLE 1).
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Model

FIGURE 1 Percentage of electricity generated from TABLE 1 Percentage of electricity generated from
renewables in Australia by energy source (2019) renewables in New Zealand by energy source (2010)
Hydro 28
Bioenergy and solar 20
B Wind Wind 2
[l solar Geothermal 50

[ Hydro
. Note: In 2019, 84% of all electricity generated in New Zealand
. Bioenergy came from renewable resources.

Source: New Zealand Energy Data File 2012

Source: Based on Clean Energy Australia Report 2020.

Clean Energy Council (2020). Retrieved from https://assets.
cleanenergycouncil.org.au/documents/resources/reports/
clean-energy-australia/clean-energy-australia-report-2020.pdf
[Online Resource]

Note: 24% of total energy consumption in Australia is from
renewable sources.

Procedure
Step 1
Order the statistics from largest to smallest. If there is an ‘other’ category, put it last.

Step 2

If you have not been given percentages, you will need to calculate them. Add all of the categories together to
give you your total figure. Divide each individual category by the total figure and then multiply by 100. This
will give you a percentage.

Step 3

Convert the percentage to degrees of a circle by multiplying by 3.6. (100 per cent of the circle = 360 degrees,
so 1 per cent of the circle = 3.6 degrees.)

TABLE 2 Converting percentages to degrees in circle

Renewable energy Percentage (%) Degrees in circle (percentage X 3.6)

Hydro 28 100.8

Bioenergy and solar 20 72

Wind 2 7.2

Geothermal 50 180
Step 4

Draw a straight line from the centre of the circle to 12 o’clock.
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Step 5 FIGURE 2 Percentage of electricity generated from
Use the protractor to mark the first and largest renewables in New Zealand by energy source (2010)
segment, working clockwise. To do this, place
the O degrees line on the protractor along the
line you have just drawn. Now mark in the
second largest group. Use the protractor to mark
each of the other segments in descending size,
marking the ‘other’ category last (if needed).

2%

[ Geothermal

Il Hydro
Bioenergy and solar

B wind

Step 6

Label and colour each segment, making sure
you include the percentage label.

Step 7

Provide a clear title and source.

Source: New Zealand Energy Data File 2012

Resources

Video eLesson Constructing a pie graph (eles-1632)
Interactivity Constructing a pie graph (int-3128)

1.4.3 Let me do it

Complete the following activities to practise this skill.

1.4 ACTIVITIES

1. Use the data in TABLE 3 to create a pie graph. Use the checklist provided to make sure you cover all aspects
of the task.

TABLE 3 Source of electricity worldwide, 2017

Source of electricity Percentage (%)

Coal 38
Oil 3
Natural gas 23
Nuclear 10
Hydro 16
Other 9

Source: Based on |IEA data from the IEA (2017). World gross electricity production, by source, 2017. https://www.iea.org/
data-and-statistics/charts/world-gross-electricity-production-by-source-2017. All rights reserved.

2. Once you have created your pie graph, apply the skills you have developed in this SkillBuilder to answer the
following questions.
a. What is the most common source when producing electricity?
b. Are renewables or non-renewables the main source of electricity?
c. Name a renewable that is part of the ‘other’ category.
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d. InIceland, 70 per cent of all electricity is produced from hydro power and 30 per cent is produced from
geothermal power. Is this similar to or different from the world trend?

e. Research the sources of energy production for another country. Compare your results to Australia and
Iceland.

Checklist

| have:
e provided a clear title and source
¢ plotted the data accurately and labelled each segment
¢ included the percentages
e shown largest to smallest clockwise from 12 o’clock, with ‘other’ last.

LESSON
1.5 SkillBuilder: How to read a map

LEARNING INTENTION
By the end of this SkillBuilder you should be able to read a map.

1.5.1 Tell me

What are maps and why are they useful?

Maps represent parts of the world as if you

. FIGURE1 E tial feat
were looking down from above. The mapmaker, ST A EAEE

or cartographer, simplifies the plan view from BOLTSS
a vertical aerial photograph or satellite image. B  Border —a box around the map to clearly show its extent
Cartographers use colours and symbols on the map O  Orientation — a compass direction
to show how features such as roads. rivers and L Legend — a key to what the symbols and colours on the
) i L map stand for
to“{ns are organised spatially. Six features should T Title —a clear indication of what the map is about or its
be included on all maps. To help us remember theme
these, we use the acronym BOLTSS (see FIGURE 1). S Scale — indicates distances on the map compared with
the actual area being shown

Maps are useful to show features so that we have ) . .

. . Source — where possible, the information used to make
a deeper understanding of places. When travelling, the map should be sourced

maps are essential to navigate unfamiliar places.

Understanding map legends

When you look at a map, you no doubt immediately notice the various colours and symbols used on the map.
The legend, or key, lists and explains these. The legend is usually found next to or in a corner of the map, or it
may be located in a special reference section.

Cartographers overcome the difficult task of showing all features of an area on a map by using symbols and
colour to show point symbols (for example, a church), line symbols (a road) and area symbols (a forest). Many
maps use the same symbols to help the reader instantly recognise features; for example, blue lines to represent
rivers. These conventional symbols are usually drawn to look like the objects they represent. The many
symbols used in atlases and other maps are small. It is important that you keep symbols small when making
your own maps.
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FIGURE 2 A section of the Perth CBD
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Source: Russell Tate / Getty Images Australia

Maps often show features that can be seen from an aeroplane but they also show features that are not visible
from the air.

As mentioned, a good map has BOLTSS:
e Border — to show the boundaries of the map
¢ Orientation — to show direction on the map
e Legend — to explain the symbols and colours used
Title — to describe what the map is
e Scale — to indicate distances on the map
e Source — to explain the source of the information for the map

Importantly, the map must also be accurate and neat.

1.5.2 Show me

How to read a map
You will need:
e a map of the region being considered (see FIGURE 3).
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Procedure
Step 1

Identify and carefully read the title of the map because it will provide you with an understanding of the
information you can expect to see on the map. Sometimes the title tells you the date of the information that
has been mapped. The map shown in FIGURE 3 has a title that tells us it is a map of Australia showing major
vegetation types. The colours in the key help us to understand the distribution of vegetation.

Step 2

Next, examine the key. We notice that closed forest is found in about half the area of Tasmania, small linear
coastal tracts along parts of the east coast of mainland Australia and in the Otway region of Victoria. We could
make a similar detailed description of open forest. Looking at the pattern of forests overall, we conclude that
only a small area of Australia is forested — less than 10 per cent.

FIGURE 3 Major vegetation types in Australia

Major vegetation types in Australia N

I Closed forest

[ Open forest W$E

] Woodland s

] shrubland

[ Scrub and heath 0 500 1000 km
] Herbland ]

Source: Map taken from http://www.anbg.gov.au/aust-veg/veg-map.html. Reproduced with permission from
Sydney University Press
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Resources

Video eLesson How to read a map (eles-1634)

Interactivity How to read a map (int-3130)

1.5.3 Letmedoit

Complete the following activity to practise this skill.

1.5 ACTIVITY

Apply your skills to answer the following questions. Use the checklist provided to make sure you have covered all
aspects of the task.
1. Refer to FIGURE 4. Describe the map of Australia’s average annual rainfall.

a. What is the average annual rainfall of Cairns?

b. What is the average annual rainfall of Australia’s state capital cities?

c. Describe the area of Australia that receives less than 200 mm of annual rainfall.

d. Describe the distribution of the wettest areas in Australia.

FIGURE 4 Average annual rainfall

Darwin
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\
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I 1200t0 1600 [ | Under 200 [— ]

Source: Bureau of Meteorology, 2003

Jacaranda Geography Alive 7 Australian Curriculum Third Edition



LESSON
1.6 SkillBuilder: Reading a weather map

LEARNING INTENTION

By the end of this SkillBuilder you should be able to read a weather map.

1.6.1 Tell me

What are weather maps?

Weather maps or synoptic charts appear every day in newspapers and during the television news. They may
look complex but, just as you learned to read letters and words, you can learn to read the symbols on weather
maps. Weather maps use lines and symbols to show areas of low and high pressure, and weather events such as
warm and cold fronts. The lines are called isobars. They join places with the same atmospheric pressure.

FIGURE 1 A typical weather map

Greater distance between Cold front advancing from west to east — towards Shading indicates

isobars indicates wind is southern Australia. Note how the isobars behind it rain fell in the

weaker in these regions. are close together, indicating strong winds. previous 24 hours.
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W$E @ o Darwin
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1016 %
. — _\ 0.
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7,
| — 1020 - 976
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Atmospheric pressure is the weight of the air. This varies from place to place, depending on the air
temperature. Meteorologists use sensitive instruments called barometers to measure atmospheric pressure.

How are weather maps useful?

Understanding weather is useful because it affects everyone’s lives. Being able to read weather maps

allows you to better understand what weather is expected (forecast) in the days ahead. Farmers use weather
information to plan their work; tourists rely on forecasts to make decisions about travel plans; and emergency
services use weather forecasts to broadcast warnings so that people can prepare for adverse conditions.

Today, meteorologists have more accurate ways of predicting weather than those used in the past. They use
satellite images, radar-tracking weather balloons, automatic weather stations, ships and aircraft to help them
predict the weather.

1.6.2 Show me

How to interpret a weather map
You will need:

e a weather map
¢ a key to interpret the weather map symbols.

FIGURE 2 Weather map for 10 November

—1024— Isobar (value in hectopascal)

 — Cold front

— Warm front Rainfall in previous 24 hours
______ Trough

Source: MAPgraphics Pty Ltd, Brisbane
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The average weight of air is 1013 hectopascals (hPa). Measurements higher than this (for example, 1020 hPa)
indicate areas of high atmospheric pressure, where air is sinking. Measurements lower than this (for example,
985 hPa) indicate areas of low atmospheric pressure, where air is rising. You can use this code to read the

weather map in FIGURE 2.

TABLE 1 Symbols on weather maps for the southern hemisphere

N Isobars Join places with the The closer together these lines,
\0‘7/ ,\0'79 \O\B same air pressure the stronger the wind.
2 High pressure | Sinking air Generally fine weather. Winds
H ) area rotate around these areas
/ anticlockwise.
@Cb Low pressure | Rising air Generally cooler weather, rain.
N Winds rotate around these areas

area

clockwise.

> Tropical Rapidly rising air Strong winds, torrential rain
)Oo 0%, cyclone
<)

Cold front The ‘line’ along which Fall in temperature, rain.
an approaching mass of Front moves in direction of
cold air meets warmer air | arrowheads.

Warm front The ‘line’ along which Temperature rise, sometimes
an approaching mass of light rain. Uncommon in Australia
warm air meets colder air

Rain Rain in the last 24 hours Usually associated with low

pressure areas and fronts
- TTTTTS Trough A dip in isobars An area associated with

unsettled weather and
precipitation

Procedure
Step 1
Pressure systems

Examine high-pressure systems (pressure above 1013 hPa) and low-pressure systems (pressure below 1013
hPa). Pressure systems generally move from west to east as they cross Australia and move around the world.
In FIGURE 2, a high-pressure system is approaching south-west Western Australia, and this system is likely to
bring fine weather to the region. The low-pressure system east of Broome brings cooler weather and rain.

Step 2
Air masses and fronts

Examine any air masses and fronts. FIGURE 2 shows a cold front where cold air meets warmer air. This is likely
to cause a fall in temperature and rain in South Australia.
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Step 3

Precipitation

Examine precipitation patterns. Precipitation includes snow, hail and dew but the most common form of
precipitation is rainfall. In FIGURE 2, we can see that more than half of Australia has received rain in the last
24 hours. This chart does not indicate how much rain has fallen.

Step 4

Wind

Wind is not depicted on this weather map. However, the closer together the isobars are, the stronger the winds
will be. No significant areas of high wind are shown for Australia on 10 November.

Step 5

Troughs

The weather map in FIGURE 2 shows a trough in central Australia. The trough line runs north from central
South Australia towards the Gulf of Carpentaria. Troughs are usually associated with unsettled weather and
precipitation.

Resources

Video eLesson Reading a weather map (eles-1637)

Interactivity How to read a weather map (int-3133)
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1.6.3 Let me do it

Complete the following activity to practise this skill.

1.6 ACTIVITY

The map in FIGURE 3, produced on 11 November, predicts the weather for 12 November. FIGURE 4 shows what

the weather was actually like that day. Based on the skills you have learned in this SkillBuilder, interpret the maps

and answer the following questions. Use the checklist provided to make sure you cover all aspects of the task.
1. List what is different in FIGURE 3 from the map showing actual weather for two days earlier (10 November),

shown in FIGURE 2.

2. Compare the actual weather conditions in FIGURE 4 with those predicted 24 hours earlier in FIGURE 3.

a. How accurate was the predicted weather map?
b. How was it different?
3. Using FIGURE 4, describe Melbourne’s weather on 12 November.

FIGURE 3 Weather map showing predicted weather for 12 November
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______ Trough

Rainfall in previous 24 hours

Source: MAPgraphics Pty Ltd, Brisbane

Checklist
| have:

¢ interpreted pressure systems, air masses and fronts, precipitation, wind and troughs

e written a detailed description.
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FIGURE 4 Map showing actual weather for 12 November
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Source: MAPgraphics Pty Ltd, Brisbane

LESSON
1.7 SkillBuilder: Creating a simple column or

bar graph

LEARNING INTENTION

By the end of this SkillBuilder you should be able to create a simple column or bar graph.

1.7.1 Tell me

What are column or bar graphs?

Column graphs show information or data in vertical columns. In a bar graph, the data is shown in bars that
are drawn horizontally. Column and bar graphs can be drawn by hand, or constructed using a computer

spreadsheet.
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How are column graphs useful?

Column graphs are useful for comparing quantities. They can help us understand and visualise data, see

patterns and gain information. For example, we can use them to help understand rainfall patterns in different
months (see FIGURE 1).

FIGURE 1 Rainfall at Darwin Airport

550 Mean rainfall at Darwin Airport, Northern Territory

500 ~
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400

350

m)

Mean rainfall (m
N nNy w
o (&) o
o o o
1 1 1

January February March April May June I July I August ISeptember October NovemberDecember
Month
Source: © Bureau of Meteorology

A good column graph has:
e ruled axes
labelled axes
e a space between each column
a title
the source of information.

1.7.2 Show me

How to complete a column graph
You will need:

e atable of data (see TABLE 1)
e graph paper

e a pencil

e aruler.

Jacaranda Geography Alive 7 Australian Curriculum Third Edition



Model

FIGURE 2 A labelled column graph

Includes a title

Ruled axes l
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Source: Bureau of Meteorology

Includes the source of information

Labelled axes

Procedure

Step 1

Examine the data. Decide on the scale to use for your vertical axis. For this example, the vertical axis should
start at zero and increase at intervals to suit the data. Because the highest rainfall for any month for Cardwell

is 465.9 mm, intervals of 50 would be suitable. For this exercise, you could use 1 cm to represent 50 mm of
rainfall. Draw your vertical axis according to the scale you have devised.

TABLE 1 Mean monthly rainfall (mm) for the years 1871 to 2016, Cardwell, Queensland

47 32.4 2 4.4

438.5 465.9 400 208.6 94.7 115.2 193.5

Source: © Bureau of Meteorology
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Step 2

Decide on the width and spacing of the columns and draw your horizontal axis to fit. Make sure that each
column is the same width.

Step 3

For each column, mark the meeting point of the two pieces of information with a dot, and then use your ruler
to neatly complete the column. Shade it in using colour.

FIGURE 3 Mean monthly rainfall for the years 1871 to 2016, Cardwell, Queensland
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Source: © Bureau of Meteorology

Step 4

Label the vertical and horizontal axes and give the graph a title. Include a key if necessary.

Step 5

Provide the source beneath your graph, to enable the reader to locate the source data if they wish.

Resources

Video eLesson Constructing a simple column or bar graph (eles-1639)

‘* Interactivity Creating a simple column or bar graph (int-3135)
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1.7.3 Let me do it

Complete the following activities to practise this skill.

1.7 ACTIVITIES

1. Using the data in TABLE 2, construct your own graph of average monthly rainfall for Innisfail, Queensland.

TABLE 2 Mean rainfall (mm) for the years 1881 to 2016, Innisfail, Queensland

507.3 \ 590.1 | 662.2 | 456.3 | 302.2 | 189 \ 137.6 \ 1169 | 86.1 | 87.7 | 1579 | 262.6

Source: Bureau of Meteorology

2. Once you have constructed your graph, apply the skills you have learned in this SkillBuilder to answer the
following questions.
a. Which month has the most rainfall?
b. Which month is the driest?
c. Imagine you are a filmmaker, planning to film on location in Innisfail for three months. Because rain would
cause problems for your filming schedule, which months would be best for your requirements?

Checklist

| have:
e ruled axes
e labelled axes
® a space between each column
¢ included a title
¢ included the source of information.

LESSON
1.8 SkillBuilder: Using topographic maps

LEARNING INTENTION
By the end of this SkillBuilder you should be able to use a topographic map.

1.8.1 Tell me

What are topographic maps?

Topographic maps are more than just contour maps showing the height and shape of the land. They also show
features of the natural environment, such as forests and lakes, and features of human environments, such as
roads and settlements (places where a community of people live).
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FIGURE 1 This is an aerial photograph of Mount Gambier, South Australia, an area with many extinct
volcanoes. Lakes have formed in the craters of several volcanoes, and the most famous of these

is Blue Lake. We can see many features in the photo, but a topographic map can give us more
information, especially about the shape of the landscape — its topography.

§ - an < o v o | T2

o TR & Nt -du’»'..

Why are topographic maps useful?

All topographic maps use similar symbols to show the main features in the landscape. These conventional
symbols make it easy for map readers to quickly identify the features shown in the legend, or key. Topographic
maps are useful for a range of purposes, from bushwalkers wanting to gain an understanding of the landscape
in which they plan to walk, to town planners and engineers needing to construct infrastructure such as roads
and bridges.
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1.8.2 Show me

How topographic maps help us to locate places on a map
You will need:

¢ a topographic map (see FIGURE 3).
Many observations can accurately be made from a topographic map. FIGURE 3 is a topographic map extract
of Mount Gambier. Blue Lake is a distinctive feature on this map, and it is surrounded by a steep slope.
The built-up area, or township, is situated north of Blue Lake. A railway line passes through the town and
the station is close to the civic centre and post office. The main town extends approximately four kilometres
east—west and four kilometres north—south. The local golf club can be found in the north-east of town. These
observations are made by using the legend, north arrow and scale.

Area and grid references

A one-kilometre-square grid is overprinted on a

: R . FIGURE 2 Working out a six-figure grid reference
topographic map. These grid lines are numbered with

two-digit numbers in the map’s margins. Lines that run 0 1 2 3 4 5 6 7 8 9 0

- ~—— N\ 1
up and down the map (north—south) are called eastings. N I N \|\\ 14
The numbers increase as you move to the east. Lines 9 LY T L N —

that run horizontally across the map (east—west) are
called northings. The numbers increase as you move
north. In a grid reference, the eastings are given first,
and then the northings.

T
o A
&y

Four-figure grid references tell you the grid square

in which to find a feature. The letters AR are placed
in front of a four-figure reference to show the area
reference. For example, AR8513 contains the town of
Kymbalee (see FIGURE 2).

Six-figure grid references pinpoint an exact point in
the grid square. The third and sixth figures represent
one-tenth of the distance between the two grid
numbers. These divisions are not written on the map,
so they must be estimated. The letters GR are used in
front of a six-figure grid reference. No spaces are used
between the digits in four- or six-figure references; for
example, Kymbalee’s grid reference is GR854132.

Resources

Digital document Topographic map extract — Mt Gambier (doc-17951)
Video eLesson Using topographic maps (eles-1641)

Interactivity Using topographic maps (int-3137)

Google Earth Mount Gambier
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FIGURE 3 This topographic map extract of Mount Gambier can be used to determine the location, direction and distance
of physical and human features in the area shown on the map.
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1.8.3 Let me do it

Complete the following activity to practise this skill.

1.8. ACTIVITIES

Answer these questions using the FIGURE 1 aerial photograph and FIGURE 3 topographic map extract of Mount
Gambier. Use the checklist provided to make sure you have covered all aspects of the task.

1.
2.

3.

8.

Examine FIGURE 1. From which direction was this photograph of the crater lakes taken?

Examine FIGURE 3. Look at the contour lines to the south of Blue Lake. Is the land flat or steep? How can
you tell?

Sketch the special symbols used in the legend showing that the crater lakes:

a. form a depression

b. have steep sides.

. Give the main features found at the following area references.

a. AR8010
b. AR8013

. Give area references for the following features.

a. Valley Lake
b. The trotting track

. Find the following features.

a. GR858087
b. GR816077
c. GR807128
d. GR812123

. From the topographic map extract of Mount Gambier, give six-figure grid references for features that show

the following.

a. Mount Gambier has a large timber industry.

b. Mount Gambier is a popular tourist resort.

c. Mount Gambier has many sporting facilities.

d. Mount Gambier is the centre of a farming region.
Approximately how wide is Blue Lake at its widest point?

Checklist
| have:

e identified north, south, east and west using the north point

¢ used the key to identify features

e used grid references to describe the location of a specific feature

¢ used the scale to calculate distances

e interpreted topography by considering how close together the contour lines are.

LESSON
1.9 SkillBuilder: Using alphanumeric grid references

LEARNING INTENTION

By the end of this SkillBuilder you should be able to use an alphanumeric grid reference.

1.9.1 Tell me

What are alphanumeric grid references?

Alphanumeric grid references are a combination of letters and numbers that help us locate specific positions

on a map. They are linked to the lines that form a grid over certain kinds of maps. The letters and numbers are
placed alongside the gridlines, just outside the map. The grid, letters and numbers allow you to pinpoint a place
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or feature by stating its alphanumeric grid reference. For example, in FIGURE 1, the Queen Victoria Market is
located at grid reference B1; Federation Square is located at F4 and the Rialto Tower is located at B4.

Why are alphanumeric grid references useful?

If it weren’t for grid references, finding places in detailed books of maps such as street directories and atlases
would be very time consuming. Grid references allow the user to quickly locate the information they want
among the hundreds of other features shown on a map. They also allow people to communicate with one
another about location when they are using the same map.

FIGURE 1 A section of the Melbourne CBD
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1.9.2 Show me

How to use alphanumeric grid references
You will need:

e a map that has alphanumeric grid references (see FIGURE 3)
¢ a pen and notebook.
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Model

FIGURE 2 Aerial photo of elephants in Botswana

Procedure
Step 1

We will demonstrate this skill using the photo in FIGURE 2. In this aerial photograph of elephants in Botswana,
we want to locate the veterinarian, Jessica, who is at point X.

Step 2

Place your finger in the grid square that contains the X. By running your finger up the column of squares, you
can see that Jessica is in column D. Write this down in your notebook.

Step 3

Now run you finger across the row of squares and you can see that she is in row 4. Write this down to the right
of the letter D in your notebook. This gives us the grid reference for Jessica’s location: D4. Now write the
name of the feature (in this case, Veterinarian: Jessica) beside the grid reference.
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FIGURE 3

Canberra and its suburbs
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Source: MAPgraphics Pty Ltd, Brisbane.
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Resources

Video eLesson Using alphanumeric grid references (eles-1642)

Interactivity Using alphanumeric grid references (int-3138)

1.9.3 Let me do it

Complete the following activities to practise this skill.

1.9 ACTIVITIES

1. Using FIGURE 3, give grid references for the following features.
a. Canberra airport
b. Queanbeyan
c. Mt Ainslie
2. The Prime Minister is hosting a group of leaders from the Asia—Pacific region. As part of their trip, the leaders
will be visiting some of the local attractions in and around Canberra. Use the Canberra map in FIGURE 3 and
the following grid references to report on the places of interest that the group visited.
a. Before lunch, the group went to E7, E13 and F11.
b. They had lunch at F9.
c. After lunch, they visited G9 and H8 before making their way to A7.
d. That night they had dinner at D8.

Checklist
| have:
e run up or down the column of squares first and then run across the row of squares to identify the grid
references
e written the letter of the alphabet before the numeral for each reference
¢ double-checked my answers.

LESSON
1.10 SkillBuilder: Drawing a climate graph

LEARNING INTENTION

By the end of this SkillBuilder you should be able to draw a climate graph.

1.10.1 Tell me

What are climate graphs?

Climate graphs, or climographs, are graphs that show climate data for a particular place. They combine a
column graph that shows average monthly precipitation (rainfall), and a line graph that shows average monthly
temperature. The left axis represents temperature and the right axis represents rainfall, so you must take care
to read from the correct scale when interpreting a climate graph. Temperature can be shown in one line, as
mean monthly temperature; or it can be shown in two lines, representing mean maximum and mean minimum
monthly temperatures.

Mount Isa is located around 1800 kilometres north-west of Brisbane, in the arid Gulf Country region of
Queensland. It is one of the largest centres in outback Australia, being home to some 22 000 people. Most of
these people are involved in the mining of the vast deposits of copper, silver and zinc found in the region. In
the climate graphs for Mount Isa in FIGURES 1 and 2, you can see how one or two temperature lines can be
used to give us an understanding of the climate.
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FIGURE 1 Climate graph for Mount Isa, FIGURE 2 Climate graph for Mount
Queensland Isa, showing average maximum and

minimum temperatures
Mount Isa, Australia
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Why are climate graphs useful?

Climate graphs are used to show the climate of a place over a 12-month period. Because the red line on the
graph shows temperature and the blue columns show rainfall, you can quickly understand the graph. It is much
easier to compare the climate of two places by looking at their climate graphs than by looking at tables of
statistics, so drawing and using these graphs is an important geographical skill. It also makes it very easy to
compare climate patterns for different areas when the graphs are drawn using the same conventions.

A good climate graph:
e is drawn in pencil first, and then coloured
e has ruled axes
¢ has labelled axes
¢ makes use of small dots before a line is drawn
e has a smooth curve for the temperature line in red
o has rainfall columns shaded in blue
o includes a title
¢ includes a source.

1.10.2 Show me

How to complete a climate graph
You will need:
e data to plot on your graph (see TABLE 1)
e graph paper
e a grey lead pencil
e aruler
¢ ared pen and a blue pencil.
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Model

FIGURE 3 Features of a climate graph

Under the heading, The heading shows
the latitude and the name of the town
longitude are provided. or city and the country.

oc \ Mount Isa, Australia mm
= 20°S 139°E
|
The scale for
precipitation is
100<— always on the
right. It shows the
precipitation in

The scale for

temperature is

always on the left. —>40
It shows the

temperature in

degrees Celsius. 30 75 millimetres.
The red line on the
graph shows the
average 50
temperature
for each month.
25
The letters
stand for the
0 0 months of
JFMAMJ JASON D‘—theyear.

Procedure
Step 1

Look at the data in TABLE 1. Two sets of data are given: average monthly precipitation and average monthly
temperature.

TABLE 1 New Delhi, 28°N 77°E, average monthly precipitation and average monthly temperature

T oo v e i g Sap | oot | tow | oo

°C 14.1 16.9 22.4 28.6 32.8 33.8 31.0 29.8 29.2 26.0 20.3 15.4
mm 22.7 20.1 14.5 10.1 15.0 67.9 200.4 200.3 122.5 18.5 3.0 10.0

Source: www.worldclimate.com

Step 2

Consider the range of the data before you decide what scales will work for the vertical axes. For the right axis,
find the wettest month. The precipitation scale begins at 0 and must extend far enough to include the wettest
month. For the left axis, find the highest and lowest temperatures. A scale of 0 °C to 40 °C will suit most
climate graphs. Try to use temperature and precipitation scales that prevent the line and column graphs from
overlapping; however, this may not be possible if the place has a very high rainfall.

Step 3

Use a ruler and pencil to draw the axes on graph paper. Divide the horizontal axis into 12 equal sections to
represent the months of the year. Label each month with its initial. Label the temperatures on the left vertical
axis and precipitation on the right vertical axis.
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Step 4

Construct a column graph showing the average monthly rainfall. Make sure you use the right vertical scale to
plot your data. Rule a line across each column and colour the column blue.

Step 5

Construct a line graph showing the average monthly temperature. Plot the temperature by placing a dot in
the centre of each month. Make sure that you use the left vertical scale. Use a red pen to join the dots with a
smooth curve; don’t use a ruler.

Step 6

Add a title, giving the name of the place, the country and the latitude and longitude. You can also indicate the
elevation if you wish.

Step 7
Add the source details of the data used.

FIGURE 4 Set of axes for New Delhi climate graph FIGURE 5 New Delhi climate graph
New Delhi, India New Delhi, India
°C mm °C mm
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Resources

Video eLesson Drawing a climate graph (eles-1644)

Interactivity Drawing a climate graph (int-3140)

1.10.3 Let me do it

Complete the following activities to practise this skill.

1.10 ACTIVITIES

1. Mount Buller is a mountain in the Australian Alps. It is three hours’ drive from Melbourne, and is the closest
major mountain to Melbourne for skiing in winter. Use the data in TABLE 2 to construct a climate graph for
Mount Buller. Use the checklist provided to make sure you have covered all aspects of the task.

TABLE 2 Mount Buller, Victoria, 37.15°S, 146.44°E, elevation 1707 m, average monthly precipitation and
average monthly temperature

-mmm--mmmmm

172 | 16.5 | 144 | 10.0 11.8 14.3
mm | 59.0 | 68.0 | 448 | 76.1 | 110.0 | 154.2 | 161.0 | 145.6 | 143.0 | 110.6 | 126.8 | 84.3

Source: Australian Bureau of Meteorology

2. Apply the skills you have developed in this SkillBuilder to answer the following questions.
. Which month is warmest in Mount Buller?

. Which month is coolest in Mount Buller?

. Which month has the greatest precipitation in Mount Buller?

. Which month has the least precipitation in Mount Buller?

. Describe the climate of Mount Buller.

® Q00T

Checklist

| have:
¢ ruled the axes and labelled them
e drawn first in lead pencil and then used colour
e used small dots for the lines and then created a smooth curve with red pen
¢ shaded the columns in blue
¢ included a title and source.
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LESSON

1.11 SkillBuilder: Creating and analysing

overlay maps

LEARNING INTENTION

By the end of this SkillBuilder you should be able to create and analyse an overlay map.

1.11.1 Tell me

What are overlay maps?

An overlay map usually consists of two or more maps of the same area. These maps are drawn at the same
size or scale but show different information. The base map often shows information that does not change very
much. Another transparent overlay, showing different information, is laid over the base map.

Why are overlay maps useful?

An overlay map is useful for comparing two different features on a map. It is really two maps in one — a base
map drawn on paper and an overlay drawn on tracing paper to depict additional information.

Overlay maps allow map users to see the relationships between the information on two or more maps. They
are useful when looking for patterns of spatial association — that is, features found in a similar distribution

pattern.

Model

In the overlay map in FIGURE 1, the base map depicts the continent of Antarctica, territorial claims and

scientific bases. The overlay illustrates mineral deposits.

FIGURE 1 Constructing an overlay map of mineral deposits in Antarctica
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A good overlay map:
e is drawn in pencil first, with colour added later
includes BOLTSS on the base map
e uses light colours on the overlay so the base map information remains visible
e includes a key for the element depicted on the overlay
e is hinged to the base map using sticky tape
e includes a title for the overlay.

1.11.2 Show me

How to complete an overlay map
You will need:

e two or more maps of the same area, drawn at the same scale, and showing different information
e tracing paper or clear transparency sheet

e cardboard (optional)

e clear adhesive tape

e a black lead pencil

e coloured pencils.

Procedure
Step 1

Create a base map of an area showing the distribution of features you want to display (see FIGURE 2). Base
maps are drawn on clean white paper. To make a base map, find a map of the area that you want to show, and
trace the features that are relevant to your purposes. Make sure you include BOLTSS.

FIGURE 2 The fictional Price Shire
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Source: Price Shire Council
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Step 2

Create an overlay of a second feature on the tracing paper (see FIGURE 3). (Make sure the second map is of
exactly the same area and is drawn to the same scale and size as the base map.)

FIGURE 3 Land use in Price Shire

Farmland
Forest
7\~ River
Orchard
0 100
[
metres

Source: Price Shire Council

Step 3

Join the base map and the overlay together using adhesive tape (see FIGURES 4 and 5). Before doing so, check
that key features such as coastlines and major roads line up on both maps. You may wish to attach your base
map to some cardboard to make it more durable. You can create more than one overlay, each depicting a
different feature. If you do this, you can hinge each overlay from a different side of the base map.
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FIGURE

4 Place the overlay onto the base map.
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Resources
Video eLesson Creating and analysing overlay maps (eles-1645)

Interactivity Creating and analysing overlay maps (int-3141)

FIGURE 5 This overlay map reveals that farmland tends to be found in
areas with fertile soils, and that forest tends to be found in hilly areas.

Fertile soil

Hilly

Floodplain

Farmland

Forest

River
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metres

Source: Price Shire Council

1.11.3 Let me do it

Complete the following activities to practise this skill.

1.11 ACTIVITIES

1. Create an overlay map to show the relationship between Australia’s rainfall and population distribution. Use
FIGURE 6 to create a base map of rainfall patterns, and then use FIGURE 7 to add the population overlay. Use
the checklist provided to make sure you have covered all aspects of the task.

2. Once you have created your overlay map, using the skills you have developed in this SkillBuilder, answer the
following questions.

a. Look carefully at your base and overlay maps and hunt for patterns between them. Find examples where
rainfall and population:
i. mostly coincide with each other
iil. sometimes coincide with each other
ili. do not coincide at all with each other.
b. Describe these areas, either by percentage or by amount of overlap.
c. How strong is the spatial association (relationship) between the following?
i. High rainfall and high population density
ii. Low rainfall and a low population density
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Checklist

| have:
e drawn in pencil first and then added colour
included BOLTSS on the base map
used light colours on the overlay
included a key on the overlay
hinged the overlay to the base map using sticky tape
included a title for the overlay.

FIGURE 6 Base map, Australian rainfall
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FIGURE 7 Overlay map, Australian population density
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LESSON
1.12 SkillBuilder: Annotating a photograph

LEARNING INTENTION
By the end of this SkillBuilder you should be able to annotate a photograph.

1.12.1 Tell me
Using annotated photographs in Geography

Photographs are used to show aspects of a place, but they don’t always give us all the information. Often
people will notice different elements in the same photograph, depending on their particular interest and
knowledge. Annotations are added to photographs to draw the reader’s attention to what can be seen and
deduced. Look at FIGURE 1 as an example. Because it is clearly shown in the photograph, we know the
Campaspe River had water at the time the photograph was taken. However, we don’t know what the water
quality was like.

Moreover, photographs today are digital and can easily be resized and cropped, so it may be difficult to gain
an accurate overview of the particular situation or environment depicted. It’s also important to understand that
the angle a photograph is taken from, and the time it is taken, can affect how easy it is to see some aspects in
the photograph. You should consider the angle the photograph was taken from, and what might be outside the
border of the photograph.

Why use annotated photographs?

Annotated photographs are useful in geographical inquiries as geographers are interested in analysing places,
and photographs provide a snapshot at a point in time. The annotations are vital to fully understanding the
photograph. When photographs are used to show spatial change over time, the same views are photographed at
different times, and the annotations are used to highlight the changes.

A good annotated photograph includes:
e a clear title that includes the location of the photograph
labels of the main features
e annotated processes if known
date and time of when the photograph was taken
the source of information — the photographer’s name.

1.12.2 Show me

How to annotate a photograph
You will need

e a photograph
e a black fine-line felt-tipped pen
e aruler.
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Model

FIGURE 1 Campaspe River near Axedale, Victoria

Source: Taken by Mattinbgn, 17 March 2012. © Creative Commons

Procedure
Step 1
Examine the photograph in FIGURE 2 carefully, looking for the key information it is showing you. You will
notice that this particular image includes evidence that it was taken during a low flow period, because the water
line is below the line of trees that mark a higher water level. Previous high flow or perhaps flood events of the
river are shown by the large logs deposited in the currently dry bed of the river.

FIGURE 2 Annotating a photograph

RN, S

Source: Taken by Paul Humphries, 5 February 2012. © Paul Humphries
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Step 2

Check the date the photograph was taken. This photograph is tagged 5 February 2012. The photographer is
Paul Humphries and the location is Campaspe River at Strathallen; therefore, a clear title might be Campaspe
River at Strathallen during summer low flow period. It is important to provide the source underneath, because
this provides the reader with information as to who took the photograph and the time of year at which it was
taken. In this case, it is ‘Source: Taken by Paul Humphries, 5 February 2012’.

Step 3

Add labels to the image, focusing on the key aspects you wish the viewer to notice. These might include River
in low flow, Debris deposited in high flow and Gum trees. Adding labels is often much easier if you took the
photograph and made field notes while you were on site. For example, you could have determined if the river
was flowing and in which direction. If, for the purpose of retaining clarity within the image, labels need to be
placed outside the photograph, fine lines should be drawn from each annotation to the relevant feature.

Resources

Video eLesson Annotating a photograph (eles-1633)
“ Interactivity Annotating a photograph (int-3129)

1.12.3 Let me do it

Complete the following activities to practise this skill.

1.12 ACTIVITIES

1. Annotate the following photograph. Label any physical processes that you can see. For example, the river
is flowing towards the foreground of this photograph. Label the human activities that are shown. Use the
checklist provided to make sure you cover all aspects of the task.

FIGURE 3 Yarra River, Melbourne, Australia

s)is

= P

Source: Taken by Russell Moseley at 5 pm, 10 September 2012. © Russell Moseley
http://www.free-things-to-do-melbourne.com
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2. Once you have labelled your photograph, apply your skills to answer the following questions:

. Name two activities that you can see.

. What are the tall poles for?

. Where are boats stored? How do you know?

. What is the landing platform made of?

. Give evidence to support the idea that rivers such as this are an important resource for people.

O Q0T

Checklist

| have:
e a clear title that includes the location of the photograph
e labelled the main features
¢ included annotated processes, if known
¢ included the date and time of when the photograph was taken
e provided the source of the information.

LESSON
1.13 SkillBuilder: Drawing a line graph

LEARNING INTENTION
By the end of this SkillBuilder you should be able to draw a line graph.

1.13.1 Tell me
What is a line graph?

A line graph displays information as a series of points on a graph that are joined to form a line. A line graph
can be drawn by hand or by using a spreadsheet program such as Excel.

How are line graphs useful?

Line graphs are very useful to show change over time. They can show a single set of data, or they can show multiple
sets based on a common theme, such as water use in the Murray—Darling Basin compared to water use in South
Australia (see FIGURE 1). This enables us to compare similarities and differences between two sets of data at a glance.

A good line graph has:
e been drawn in pencil
e an appropriate scale to show the data clearly
e labelled axes
¢ used small dots joined by a line to make a smooth curve
e alegend, if necessary
e a clear and accurate title that explains the purpose of the graph
e the source of the data.

1.13.2 Show me

How to complete a line graph
You will need:

data (see TABLE 1)
e graph paper

* a pencil

e aruler.
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TABLE 1 Use of rainwater tanks by household, 2001-2010

Use of rainwater tanks by household (%)

2001 16
2004 17
2007 19
2010 26

Source: © Australian Bureau of Statistics

Model

FIGURE 1 Water use in the Murray-Darling Basin and in South Australia
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Source: © Department of Environment, Water and Natural Resources, South Australia Government

Procedure
Step 1

Select the data you wish to compare or interpret (see TABLE 1).

Draw a horizontal and vertical axis using a ruler.

Evenly space and then label the years along the horizontal axis. Look carefully at your range of data and
work out appropriate increments for the vertical axis, and then evenly space and label this information on
the axis. Start at zero where the axes join. For the TABLE 1 data, an increment of 5 percentage points would

be appropriate.
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FIGURE 2 Use of rainwater tanks by household, 2001-2010

Use of rainwater tanks by household, 2001-2010
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Step 2

Label the x and y axes. In this case, the x-axis would be labelled ‘Year’, and the y-axis would be labelled
‘Percentage’.

Plot the statistics. Draw a dot at the point where the year on the horizontal axis meets the relevant position
on the vertical axis. Once you have plotted all the statistics, join the dots. This can be done freehand or using
a ruler.

Step 3
Add a title and a source to the graph.

Resources

Video eLesson Drawing a line graph (eles-1635)
Interactivity Drawing a line graph (int-3131)
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1.13.3 Let me do it

Complete the following activities to practise this skill.

1.13 ACTIVITIES

1. Use the data in TABLE 2 to create a line graph. Use the checklist provided to make sure you cover all aspects
of the task.

TABLE 2 Daily residential water consumption for South Australia

Daily residential water consumption (litres)

2001 539
2002 502
2003 532
2004 460
2005 465
2006 440
2007 413
2008 410
2009 395

Source: SA Water, Annual Reports

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

a.

200

=h

In which year was water consumption lowest?

Describe the pattern shown by the graph.

What reasons might explain the changes from 2001 to 2009?

When water restrictions were lifted in 2011, predict what happened to water consumption.

If the government made every household adopt water saving measures in 2022, what might happen to
water consumption?

Find statistics for water consumption for your area and compare these to another area.

Explain how useful the graph was in helping you understand the changes that occurred to water
consumption in South Australia compared to reading a table of figures.

Checklist

| have:
¢ labelled the axes
e provided a clear title and source
¢ plotted the data accurately
e joined the points with a smooth line.
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LESSON
1.14 SkillBuilder: Interpreting diagrams

LEARNING INTENTION
By the end of this SkillBuilder you should be able to interpret diagrams.

1.14.1 Tell me

What are diagrams?

A diagram is a graphic representation of something. In Geography, it is often a simple way of showing the
arrangement of elements in a landscape and the relationships between those elements. A common diagram
that you are probably familiar with is the water cycle (see FIGURE 1). Diagrams also have annotations: labels
that explain aspects of the illustration. Interpreting diagrams involves examining the visual and text elements
provided to gain an understanding of all the information presented.

What causes rainfall? Where does the water come from and where does it go? The answers lie in the water
cycle. Water evaporates from oceans, lakes and vegetation, and condenses into clouds. The rain, sleet, hail or
snow that falls from clouds flows back into rivers, lakes and oceans and underground, where the water cycle
process continues.

How are diagrams useful?

Diagrams are useful for representing ideas visually. They are often used to increase understanding of written
information. They can be used to:

e illustrate a process

e simplify a concept

e show flows and movements
illustrate relationships spatially.

The diagram in FIGURE 2 shows how properties can be designed to manage floods in new development areas
and existing development areas.

A good diagram:
e is large so it can be easily interpreted
has understandable annotations or labels

is clear and simple
includes a precise title or caption
states the source — where it came from or who created it.

1.14.2 Show me

How to interpret a diagram
You will need:

e a diagram (see FIGURE 3)
e any information that is related to the diagram.

Model

The amount and intensity of rainfall is the most important factor in causing a flood, but many other factors
can contribute to flooding. When it rains in a catchment, the amount of rainwater that flows into the rivers
depends on land uses. Some water can soak into soil unless the soil is already saturated from previous rainfall.
Urban areas have many hard surfaces such as roads, so water is less able to soak into the soil and more water
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flows into drains and creeks. Heavy vegetation can slow the movement of water to rivers. Dams can be used to
control the amount of water released downstream. The shape of the land is also an important factor, because
more water usually runs off steep slopes.

Procedure
Step 1

Identify and carefully read the title of the diagram, because it helps you to understand the diagram’s purpose.
The diagram in FIGURE 3 is illustrating factors that can affect flooding, and it is designed to be read with the
explanatory text.

Step 2

Examine the diagram to identify all the elements being illustrated and the annotations. Look at each part of
the diagram. You will notice that various factors are identified, including rainfall, run-off, vegetation, size of
waterways, soil type, slope and land use.

FIGURE 1 The water cycle

The sun’s heat provides the energy for the water cycle process.
The sun evaporates water from oceans, damp soil, leaves and people’s skin, turning it into water vapour.
The warm air that absorbs evaporated moisture expands and rises into the atmosphere.

O o0 w >

As warm, moist air rises, it cools. Water vapour that cannot be held in the air condenses into tiny water
droplets or ice crystals. As more of these form, clouds appear. This process is known as condensation.

E When the droplets or crystals in the cloud become too heavy to overcome the pull of gravity, they fall to
Earth as precipitation.

F Run-off from land returns to the sea via rivers and underground channels.
G Infiltration occurs when water seeps into the soil.
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FIGURE 2 Managing flood risks

FIGURE 3 Factors that can affect flooding

Historic
rainfall

Waterway size

Tidal/storm
surges

Soil moisture conditions

Source: www.chiefscientist.gld.gov.au/publications/understanding-floods/what-is-a-flood.

Step 3

Now consider the diagram as a whole. Studying the diagram helps you conclude that many factors affect
flooding. It is more complicated than simply how much rain falls and how quickly.
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m Resources

@ Video eLesson Interpreting diagrams (eles-1636)
“ Interactivity Interpreting diagrams (int-3132)

1.14.3 Let me do it

Complete the following activities to practise this skill.

1.14 ACTIVITIES

Rainfall is the main cause of flooding in Australia. Floods can happen quickly (flash flooding) or slowly, and they
are difficult to predict. Cities and farms are often built on floodplains (land that is subject to occasional flooding)
because they provide access to water and good quality soil. In coastal areas, tides can add to flooding.

1. Apply your skills to interpret FIGURE 4 and answer the following questions.

. How might a dam affect flood events?

. What is run-off?

. What effect can high tides have during flooding in coastal areas?

. Why are cities sometimes built on floodplains?

. What are some effects of floods?

a
b
c
d
e

FIGURE 4 Characteristics of floods

T — Flash floods occur quickly

Waterway
size

Tidal/storm
surges

Checklist

| have:
¢ understood the title
¢ examined all parts of the diagram — the illustrations, annotations and any accompanying text
¢ considered the diagram as a whole.
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LESSON
1.15 SkillBuilder: Cardinal points — wind roses

LEARNING INTENTION

By the end of this SkillBuilder you should be able to interpret wind roses.

1.15.1 Tell me

What is a wind rose?

A wind rose is a diagram that shows the direction, speed and frequency of wind. We name wind direction
according to the direction from which the wind is blowing. For example, a wind described as ‘a southerly’ is
coming from the south. Wind direction can be described using 8 or 16 compass directions.

To understand a wind rose, you must know your cardinal points. Let’s quickly revisit these.

What are cardinal points?

A compass has four main (or cardinal) points: north, east, south and west. These four cardinal points are used
to describe direction. For example, if you are facing north, south is behind you, east is to your right and west
is to your left. To give more accurate directions, the four cardinal points can be divided into inter-cardinal
points: north-east, south-east, south-west and north-west. For even finer definition, we can further divide the
inter-cardinal points (see FIGURE 1). For example, between north and north-west, is north-north-west (NNW);
between north-west and west is west-north-west (WNW), and so on. Cardinal and inter-cardinal points are
used in wind roses.

FIGURE 1 A compass

Compass
direction T W
(e.g.- NNW)

Bearing
(e.g. 270°)
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Why are wind roses useful?

Wind roses are useful because they allow us to quickly see patterns in relation to wind direction, speed
and frequency.

Interpreting a wind rose

To interpret a wind rose, remember the following points:

e Wind roses have the rays drawn towards the centre. In FIGURE 2 the longest ray is from the south-west,
which shows that most of the wind is south-westerly. It is most frequent.

e The circles around the image represent the various percentages of occurrences of the winds. For example,
if the ray to the south just reaches the 20 per cent ring, it means a frequency of 20 per cent blowing from
that direction.

e The rays use symbols and colour to show wind speed.

The FIGURE 2 wind rose shows data for eight points of the compass.

FIGURE 2 A wind rose

The circles around the image
represent the various percentages
of occurrences of the winds.

For example, the ray to the south
reaches the 20% ring, meaning a
frequency of 20% blowing from that
direction.

The rays use colour
to show wind speed.

Wind roses have the ray drawn
towards the centre. In this figure,
the longest ray is from the SW
south-west, showing most wind is
south-westerly. It is most frequent.

This wind rose shows data
for eight points of the
compass.
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1.15.2 Show me

How to read a wind rose
You will need:

¢ a wind rose (see FIGURE 3)
e aruler.
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Procedure

To describe wind patterns using a wind rose you need to examine the direction, length and width of the rays.
We will use FIGURE 3 to explore this process.

Step 1

Determine the direction of wind with the greatest frequency by finding the longest ray. In FIGURE 3, the longest
ray is from the south, so we can say that the predominant average wind direction in Melbourne at 3 pm is a
southerly.

Step 2

Determine the direction of wind with the highest speed by finding the widest ray. In FIGURE 3, we can see that
the highest average speeds were reached by winds coming from the north (northerlies).

Step 3

Work out the general pattern and main features of wind direction and strength. The FIGURE 3 wind rose shows
us that in Melbourne at 3 pm, the predominant average winds are southerlies, occurring more than 30 per cent
of the time. The next most frequent wind at 3 pm is a northerly, which blows more than 20 per cent of the
time. Winds blow from the west only around 10 per cent of the time, and easterlies are very infrequent.

Resources

Video eLesson Cardinal points: wind rose (eles-1638)

Interactivity Cardinal points: wind rose (int-3134)

1.15.3 Let me do it

Complete the following activities to practise this skill.

1.15 ACTIVITIES

Interpret the wind roses in FIGURES 3 and 4 to answer the following questions. Use the checklist provided to
make sure you cover all aspects of the task.

1. In which direction are the highest frequency winds for Melbourne, 9 am?

2. In which direction are the highest speed winds for Melbourne, 9 am?

3. In which direction are the lowest frequency winds for Melbourne, 9 am?

4. In which direction are the lowest frequency winds for Melbourne, 3 pm?

5. Compare and contrast the wind direction patterns for Melbourne at 9 am and at 3 pm.

Checklist

| have:
¢ found the longest ray to determine the direction of wind with the highest frequency
e found the widest ray to determine the direction of wind with the highest speed
e worked out the general pattern and main features of wind direction and strength.
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FIGURE 3 Wind rose for Melbourne, FIGURE 4 Wind rose for
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LESSON
1.16 SkillBuilder: Creating a concept diagram

LEARNING INTENTION

By the end of this SkillBuilder you should be able to create a concept diagram.

1.16.1 Tell me

What is a concept diagram?

A concept diagram, sometimes mistakenly called a concept map, is a graphical tool that shows links between ideas, or
concepts. Concept diagrams organise links into different levels.

Why are concept diagrams useful?

Concept diagrams enable you to organise your ideas and communicate them to others. They also help you

to clarify and represent your knowledge of a topic or issue. They highlight the ways your thoughts and ideas
relate to each other. They are useful for when you are reflecting on a topic or issue, especially towards the end
of studying a topic, because they help you see connections between ideas and information. They can also be
useful when brainstorming, and can help you in the further research of a topic.

A good concept diagram should:
e include a clear title
e be presented neatly and clearly
e explain what each colour represents
e be easy for another person to understand.
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1.16.2 Show me

How to create a concept diagram
You will need:

¢ a blank sheet of paper
e aruler

e colour pencils

e an eraser

e a black lead pencil.

Model

FIGURE 1 Example of a concept diagram

Main idea Main idea

Link

First-level idea Main idea First-level idea

First-level idea First-level idea

Second-level idea

Second-level idea Second-level idea Third-level idea

Second-level idea

Procedure
Step 1

First, start with a topic. Place this in the middle of a blank sheet of paper.

. . FIGURE 2 Start with th
Rule a box or draw a circle around it. e ST ©

topic.
Step 2

Use your ruler to draw lines out from this box or circle and add key words
about the topic or issue. This level is called the main ideas level.

Why do people

live in certain places?

Bl Topic
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FIGURE 3 Add your main ideas.

Push factors

[l Main idea [l Topic

Why do people
live in certain places?

Pull factors

Step 3

Add other lines to each of the main ideas and add words that relate to each of them. This level is called
first-level ideas.

Step 4

Add new lines and words, so that the diagram develops into something that resembles a spider web. This level
is called second-level ideas. If you like, you can add extra information on some of the connecting lines. You
may also choose to add colours to represent different levels or connections. Add a clear title.

FIGURE 4 Add your first-level ideas.

Poor living
conditions

Lifestyle Resources

Why do people
live in certain places?

Pull factors

Unemployment
Employment Environment

[l First-level idea  [J] Main idea [l Topic
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FIGURE 5 Add second-level ideas and give your concept diagram a title.

Displaced people

Why do people live in certain places?

Disease

Impacts of war
on people

.Il.vmg Lifestyle Resources
itions

!

Push factors _ Why do people
live in certain places?

Unemployment
Higher unemployment
leads to higher
crime rates

Crime Wealth Clean air
and water

[ second-level idea [ First-level idea [ Mainidea [l Topic

Resources

Video eLesson Creating a concept diagram (eles-1640)
Interactivity Creating a concept diagram (int-3136)

1.16.3 Let me do it

Complete the following activity to practise this skill.

1.16 ACTIVITY

1. Apply what you have learned in this SkillBuilder to create a concept diagram of the reasons Australians live
where they do. You may want to structure your concept diagram using some of the following aspecis:
e natural features or built features that attract people to live in certain places
e push and pull factors
e your own family’s reasons for living where they do, or your classmates’ families’ reasons for living where they do
* reasons remote areas are settled
e lifestyle choices.

Checklist

| have:
¢ included a title
e neatly constructed and presented the information
¢ explained what each colour represents
¢ ensured the finished diagram is easy for another person to understand.
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LESSON
1.17 SkillBuilder: Interpreting topological maps

LEARNING INTENTION

By the end of this SkillBuilder you should be able to interpret a topological map.

1.17.1 Tell me

What is a topological map?

Topological maps are very simple maps, with only the most vital information included. These maps generally:
e use pictures to identify places
e are not drawn to scale
e provide no sense of distance
e provide general directions
e exaggerate the size of certain places
e do not show exact routes.

However, everything is correct in its interconnection to other points.

How is a topological map useful?

A topological map is useful as a mental map to help you locate important features. Large areas can be drawn
to show the viewer the important points. You could use these in class as summary maps of a topic, or as quick
sketch maps to illustrate a point or to clarify something for another student.

They are also useful for:
e giving tourists a snapshot of where features are located
e quickly showing how to get to a place
e showing very large transport routes such as bus and train routes across a city
e planning international flights.

A good interpretation of a topological map:
e identifies and communicates key features
e clearly represents and communicates the data.

1.17.2 Show me

How to use a topological map
You will need:
e a topological map (see FIGURE 1).

Model

The topological map of central Paris shown in FIGURE 1 is designed for people moving around Paris as tourists.
It provides an indication of the major sites that tourists ought to visit, and allows them to see on which side

of the river different monuments are found. For example, you would expect to find the Champs-Elysées

and the Louvre on the same side of the river and quite close to each other. Major routes are given between
monuments but these routes may not be the shortest distance, because no scale is provided with the map. This
means judging the best way to get from the Eiffel Tower to Notre Dame Cathedral, for example, is difficult.
The actual direction from one monument to the other is unlikely to be exact, because the lack of scale causes
features to become distorted. This type of map, however, might help tourists plan their sightseeing, because

it gives the user a general idea of where things are located. If going from the Eiffel Tower to the Arc de
Triomphe, is it better to stroll along the river and up a major route?
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FIGURE 1 A tourist map of Paris and its monuments

Procedure
Step 1
Look all around the topological map and identify the key features being shown. In FIGURE 1, almost 30 major

tourist attractions of Paris are shown as drawings of each place. Some drawings are larger than others to show
the significance and the popularity of these places with tourists.

Step 2

Think about the interconnection between features. On the map in FIGURE 1, the interconnection between the
places is that each one is a Paris tourist attraction. Roads are shown, but these may not be the optimum route to
travel. This pathway represents just one way to connect between the places.

Step 3

Since no scale is provided, could a tourist walk between all these places? Think about possible distances.
Consider the distance from the Gare du Nord railway station to the city centre. A tourist may well have
travelled this route and be able to give the map a sense of scale. Could you see all these monuments in a day?
The answer to both questions is no. Interpreting a topological map gives a first impression, but it is not an
accurate map. It may be useful for moving around an area, but it lacks detail.

Resources

Video eLesson Interpreting topological maps (eles-1736)

Interactivity Interpreting topological maps (int-3354)
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1.17.3 Let me do it

Complete the following activities to practise this skill.

1.17 ACTIVITIES

1. Using the child’s map shown in FIGURE 2, describe the route the child takes from home to school. Use the
checklist to make sure you cover all aspects of the task.

FIGURE 2 Drawing by a child who walks to school

\
5o
«\g\o\,ﬂ

2. Use your skill in understanding and interpreting topological maps to answer the following questions.
What is the purpose of this topological map?

Describe the pattern of houses along the route.

What symbols have been used to show the sporting area of the school grounds?

Why do you think this child drew the road at such a size and included the road markings?
Describe the environment along the route from home to school.

o200 0D

Checklist

| have:
¢ identified and communicated key features on the topological map
e clearly represented and communicated the information in the description.
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LESSON
1.18 SkillBuilder: Understanding satellite images

LEARNING INTENTION

By the end of this SkillBuilder you should be able to understand a satellite map.

1.18.1 Tell me

What are satellite images?

Satellite images show parts of our planet from space. They are taken from satellites and transmitted to stations
on Earth. Satellites can collect a variety of data, including standard photographic imagery, colour infrared and
radar data. They can show Earth in close-up or from far away. Special computer techniques allow data from
satellites to be used to highlight patterns on the Earth’s surface.

The most common type of satellite image comes from Landsat satellites. They are positioned 700 kilometres
above the ground, orbiting the Earth every 100 minutes, and they use special cameras to detect variations in the
light reflected from features on Earth. The process of detecting and recording the reflection of light is known as
remote sensing.

Different features can be highlighted in satellite images by selecting only certain bands of light reflected from
Earth. These bands of light are assigned false colours to help reveal spatial patterns more clearly. In FIGURE 1,
showing the Mt Lofty Ranges in South Australia, the labels point out the patterns.

Why are satellite images useful?

Satellite images help geographers observe a much larger area of the Earth’s surface than photographs taken
from an aircraft. They can also provide data relatively quickly, so they are often used to monitor natural
disasters, including cyclone activity, bushfires and floods. Digital information from satellites is beamed to
stations on Earth as radar or microwave signals. Computers are then used to enhance the images, which enable
the study of landforms, farmland, disasters, environmental change, weather patterns and even military targets.

1.18.2 Show me

How to interpret a satellite image
You will need:
e a satellite image (see FIGURE 2).

Procedure

When you look at images taken from above, including satellite images, it can be confusing but your ability to
interpret what you see will improve with practice. The following steps will help you to systematically gather
the most information possible from images.

Step 1

Read the title and check for the date indicating when the image was taken. Read any accompanying
information.

Step 2

Identify the main features of the image. What stands out? For example, roads will appear as continuous
lines intersected by other lines. Rivers tend to be snake-like, and sometimes you may notice trees lining the
riverbanks. Dwellings usually have rectangular roofs and are often clustered together.
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FIGURE 1 A false-colour satellite image of the Mt Lofty Ranges

Healthy vegetation
Urban areas show and new crops The Long, snake-like line
as pale blue. appear as bright red. is the Murray River.
———— — -

GULF
ST VINCENT

Dark blue or black The aqua blue areas show
areas show deep water. shallower water.

Source: © Commonwealth of Australia. Geoscience Australia 1982.

The FIGURE 2 image of Canberra is centred on Parliament House, although its prominent central flag mast
(visible at ground level) does not stand out. There appear to be wide circular roads and, if you can zoom in,
cars are visible.

Step 3

Look for and label the biophysical features. For example, the black area is Lake Burley Griffin. Green vegetation
in a city might be planted or it might be remnant vegetation. Look at the patterns of green to make predictions.
Remnant (or remaining) vegetation will often be in an irregular pattern, whereas planted vegetation may be in rows.
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Step 4

Look for and label the built features, such as roads, bridges, sports stadiums and residential housing. Again,
look at patterns. Areas of small roofs with road access and surrounding vegetation suggest detached residential
housing.

Step 5

Some colours, patterns and shapes may still be puzzling. Obtain a map of the same area — try an atlas or
street directory, Google Maps, Bing or Nearmap. Find names of key features to use in your description. If the
features you have identified are shown on the map, check whether your analysis so far matches the map. Use
the map to investigate the aspects that are still puzzling. Be aware that the image may have been taken at a
different date from the date the map was produced; this might explain other differences in what you see.

FIGURE 2 Satellite image of Canberra, by GeoEye, 26 September 2011

Source: © 2016 Digital Globe
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Resources

Video eLesson Understanding satellite images (eles-1643)

Interactivity Understanding satellite images (int-3139)

1.18.3 Let me do it

Complete the following activities to practise this skill.

1.18 ACTIVITIES

If you have ever holidayed on the Gold Coast, you may have visited the Currumbin Wildlife Sanctuary. As seen
in FIGURE 3, Currumbin generally has more natural vegetation than much of the Gold Coast, partly because it
is more difficult to build on the steep hills there, and partly because the forests are valued as wildlife habitat.
Currumbin is a popular surf beach and holiday destination.

FIGURE 3 Satellite image of Currumbin on Australia’s Gold Coast,
8 May 2000

Source: Satellite image courtesy of GeoEye. Copyright 2009. All rights reserved

Study FIGURE 3 and answer the following questions. Use the checklist provided to make sure you have covered
all aspects of the task.

1.

5.

Look carefully at the satellite image and make a list of features you can recognise.

2. Find the bridge that crosses Currumbin Creek. Are any cars on the bridge?
3.
4. Go to Google Maps and zoom in to Currumbin Beach, Queensland, to find a map of the area shown in

What impact have visitors had on the plant life behind the beach?

FIGURE 3. Turn the satellite layer on. What changes can you see?
Suggest how the biophysical features and topography have influenced the settlement pattern in this area.

Checklist
| have:

¢ checked the title
¢ identified biophysical and built features
e compared the satellite image with another map to check my interpretation.
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2 Water as a resource
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LESSON
2.1 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)

What effect does the uneven distribution of water resources have on the lives of people?

2.1.1 Water as a precious and finite resource

Viewed from space, Earth is a sphere of
blue. Water covers most of our planet. We
depend on water for life; in fact, no life is
possible without it.

FIGURE 1 Water covers most of our planet, but the total
amount is small compared to the size of the Earth.

Water is a precious and finite (limited)
resource, yet most of Earth’s water is too
salty for humans, animals or plants to
use. The amount of available fresh water
on Earth needs to be shared among an
ever-growing global population.

Access to water is a basic human right. It

is a resource that must be used carefully so
that current and future populations can have
adequate supplies.

FIGURE 1 shows what all of Earth’s water
would look like if it was contained in a
sphere, in comparison with the size of
Earth. This small blue sphere representing
all of Earth’s water has a diameter of
1385 kilometres.

Resources

eWorkbook Customisable worksheets for this topic (ewbk-13432)

Video eLesson Water as a resource (eles-1615)
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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.

TUNE IN

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.

92

e,

Uranium «ﬁ-ﬁy

238.029

2.2.1 Why do we need resources?

We depend on resources extracted from Earth to survive — including water to drink, soil to produce our food,
and forests and mines to supply other materials. Environmental resources are materials found in nature that
are necessary or useful to people.

The global distribution of environmental resources depends on geology (the materials and rocks that make up
the Earth) and climate. Some minerals are rare and are found in only a few locations. For example, uranium
is found mainly in Australia. Several countries in the Middle East, such as Saudi Arabia and Iran, have rich oil
resources but are short on water. Many countries in Africa, such as Botswana, have mineral resources but lack
the money to mine and process them.

The human activities of agriculture, fishing, logging and mining all depend directly on environmental resource a

natural resources. material found in nature that is
necessary or useful to people
uranium a dense grey
radioactive metal used as a fuel in
nuclear reactors

Environmental resources can be classified as renewable, non-renewable or continuous.

Renewable resources can be naturally replaced if they are carefully managed. For
example, fish are a renewable resource that we rely on to feed human populations and

. . renewable resource a resource
to support healthy marine environments. that can be naturally replaced if

. . . carefully managed
Non-renewable resources cannot be renewed in a short time and are finite. For y 9
non-renewable resource a

example, fossil fuels such as oil, coal and natural gas are non-renewable because they resource that cannot be renewed

take thousands of years to be replaced. in a short time and is finite

continuous resource a resource

Continuous resources are those resources that are never used up by humans. Examples T o ol ) D 5 LTS

include solar or wind energy.
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Think about all the resources you have used
today from the time you woke up until the time
you reached the school gate. Perhaps you used
water to shower, brush your teeth or fill your
water bottle. Consider all the different foods
that had to be farmed to provide the ingredients
for your breakfast and today’s snacks. Refer to
FIGURE 2 to identify the environmental resources
relied on to produce two products featured in
this image. Finally, how did you get to school?
If you used a form of transport, a resource likely
powered it.

FIGURE 2 Many resources are required to provide a
family with breakfast.

y,

2.2.2 How do we classify
resources?

Environmental resources either have a finite supply or a constant supply that will be replenished naturally. As
FIGURE 3 shows, the degree of human use and attitudes to resource management allows us to further classify
environmental resources. The sustainable use of environmental resources ensures non-renewable resources are
recycled and renewable resources are not exhausted beyond their capacity.

FIGURE 3 Environmental resources — renewable and non-renewable
tivd-10520

Recyclable
Consumed by use

one e | Aluminium, gold,
ossil fuels, coa i i

: ) ) lead, silver, tin,
oil, natural gas mercury

Non-renewable
Finite and
replaced over
millions of years

ENVIRONMENTAL RESOURCES

Renewable
Replaced over a
short period
of time naturally

Supply can be
affected by
human activity
Fish, forests, soil,
water, under-
ground water

Continuous
(constant supply)
Solar energy,
tides, waves,
wind
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2.2.3 What are continuous resources?

Environmental resources that are in constant supply and have an availability that is unaffected by human use
are known as continuous. FIGURE 4 shows a range of renewable environmental resources. Can you list the
examples of continuous environmental resources?

FIGURE 4 Some sources of renewable energy: (a) solar, (b) biomass, (c) wind, (d) hydro-electric, () geothermal,
(f) tidal

SkillBuilders to support skill development
e 1.8 Using topographic maps
e 1.9 Using alphanumeric grid references
¢ 1.12 Annotating a photograph

28 Jacaranda Geography Alive 7 Australian Curriculum Third Edition



2.2 SKILL ACTIVITY: Communicating

Using the images presented in FIGURE 4, consider the most reliable and the least reliable energy-producing
strategies shown in the images.

1. Rank all six of the renewable energy sources from the most reliable to the least reliable. Justify your ranking.
2. In your opinion, which of the activities are harmful to people or the environment in which they operate?

3. Propose how any of the strategies shown benefit the environment and/or communities.

2.2 Exercise learn

J 2.2 Exercise L These questions are ShPae
even better in jacPLUS!

¢ Receive immediate feedback
* Access sample responses

B LEVEL 1 B LEVEL 2 B LEVEL 3 e Track results and progress

Learning pathways

Check your understanding

1. What are environmental resources?

A. Resources that can be replaced over a short period of time.

B. Resources that are limited and will eventually run out.

C. Radioactive metals used as fuel in nuclear reactors.

D. Raw materials that occur in the environment and are necessary or useful to people.
. State the difference between renewable and non-renewable resources.
3. Complete the following table by listing two examples of each type of resource.

Renewable Non-renewable

N

4. ldentify which of the following environmental resources are continuous.
A. Iron ore
B. Soil
C. Wind
D. Tidal
5. Explain what distinguishes environmental resources from non-renewable resources.
6. Which renewable resources are most affected by human activity?
A. Fossil fuels, coal, oil, natural gas
B. Solar energy, tides, waves, water and air
C. Fish, groundwater supply, forests and soil
D. Aluminium, gold, lead, silver, tin, mercury

Apply your understanding

7. Explain what the sustainable use of environmental resources refers to.
8. Refer to FIGURE 3 to answer the following questions.
a. List the two sources of renewable energy generated by found in the atmosphere.
b. Identify places in the world where these two power sources may be more effective. Give reasons for your
answetr.
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LESSON
2.3 How is water used as a resource?

LEARNING INTENTION

By the end of this lesson you should be able to understand how water changes its form and location within the
environment.

TUNE IN

Recent Winter Olympic Games venues have used snow machines to ensure events can proceed with reliable
snow cover. According to a recent article in The Conversation, ‘Snow machines expel a fine water mist into the
cold, dry atmosphere. Some of the water in each droplet quickly evaporates, carrying away heat and lowering the
temperature of the rest of the droplet to below its freezing point.” (‘We couldn’t have the Beijing Olympics without
snow machines. How do they work, and what'’s the environmental cost?’, published 14 February 2022.)

FIGURE 1 A snow machine in action.

1. Identify where and when the last three Winter Olympic Games were held.
2. Brainstorm a list of the water cycle processes you think the snow machines imitate.
3. Predict the local environmental consequences of using snow-making techniques.

2.3.1 The water cycle

All the water on Earth moves through a cycle that is powered by the sun. This cycle is called the water cycle,
or hydrologic cycle. Water is constantly changing its location (through constant movement) and its form
vapour, liquid or solid through processes such as evaporation, condensation and freezing.

Experts estimate that up to 70 per cent of the Earth’s fresh water is locked in ice sheets in the Arctic,
Greenland and Antarctica. This water is, therefore, a potential resource — it exists in a location and in a
form in which it cannot be immediately used. Water is also a potential resource when it exists as a gas (water

vapour), as salt water or as wastewater.
hydrologic cycle another term for

The model of the water cycle in FIGURE 2 shows how water connects places. Water the water cycle
flows through the environment in different forms and is an essential resource for life. potential resource a resource
More liveable places are commonly situated on rivers and lakes to allow access to water ~ that exists butis unusable in its

current state, such as salt water,

and a reliable water supply. Rivers connect places and agriculture is connected to water 0 T ECE YERGIT

supply (surface or groundwater).
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FIGURE 2 The operation of the water cycle
tivd-10521 .
The sun’s energy drives

water cycle processes.
Precipitation Condensation \ /
Water droplets increase in When water vapour :

cools, it condenses

size and weight and fall to Vapour
; _ to form clouds and fog. p
Earth’s surface. Water vapour moves into the

atmosphere and cools as it rises.
Freezing ‘ Transpiration t

y Plants transpire water from the soil Evaporation
{,v \ into the atmosphere as water vapour. Water evaporates from soil and water

surfaces to form water vapour or gas.

Groundwater
Water passes through soil and rock.

2.3.2 How long does water stay in one place?

Water can stay in one place very briefly or

it can stay for many thousands of years. It

has been calculated that water stays in the
atmosphere for an average of nine days before
it falls to Earth again as precipitation. Water
stays in soil for between one and two months.
If you live in an area that has experienced
drought or a very long summer without rain,
you may have noticed that the soil dries out and
cracks form. Once the seasons change and it
begins to rain, the soil absorbs water again and
the cracks disappear.

FIGURE 3 A scientist working with ice core samples in
Antarctica.

Water spends between two and six months in
snow and rivers but a lot longer in large lakes,
glaciers, oceans and groundwater. The longest
time water stays in one place is in the Antarctic
ice sheets. Some ice core samples from
Antarctica contain water that is 800000 years
old, but the average is about 20000 years.

Some of the longest records of our climate have

come from large ice sheets over three kilometres

thick in Greenland and Antarctica. Ice core samples taken from these places reveal
changes to our environment over several hundred thousand years.

atmosphere the layer of gases
surrounding Earth

groundwater a process in which
water moves down from the
Earth’s surface into aquifers
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2.3 SKILL ACTIVITY: Interpreting and analysing geographical data and information

Use reliable and accurate internet sources to research and complete the following.
1. Identify which place in the world has the highest recorded rainfall.

a. What is the name of this place and in which country is it found?

b. What is the average total rainfall per year (in metric)?

c. What may be some of the locational factors that help explain this high rainfall total?
2. Identify which place in the world has the lowest recorded rainfall.

a. What is the name of this place and in which country is it found?
b. What is the average total rainfall per year (in metric)?
c. What may be some of the locational factors that help explain this low rainfall total?
3. a. How reliable are the sources you used for this research?
b. State one reason for your answer to part a.
2.3 Exercise learn
J 2.3 Exercise L These questions are SPTa |
even better in jacPLUS! T |
Learning pathways * Receive immediate feedback
e Access sample responses =
W LEVEL 1 W LEVEL 2 W LEVEL 3 * Track results and progress

1,2, 7 4,6,9 3,5,8,10

Check your understanding

1. Select the correct option to complete the sentence. Water is a renewable / non-renewable resource.
2. ldentify how water can be used as a resource.

A. Drinking

B. Washing

C. Swimming

D. Agriculture

E. All of the above
3. Explain how the hydrologic cycle moves water across the Earth.
4. State if the following are true or false.
. The sun’s energy interrupts the operation of the water cycle.
. It has been calculated that water stays in the atmosphere for an average of nine days.
. It is estimated that up to 50 per cent of the Earth’s fresh water is locked in ice sheets in the Arctic.
. Water spends between two and six months in snow and rivers.
. Precipitation is when water vapour cools and condenses to form clouds and fog.

f. More liveable places are commonly situated on rivers and lakes.

5. Identify the place where water stays for the longest time during the operation of the water cycle.

O Q0 T O

Apply your understanding

6. Explain how water vapour is related to the process of evaporation.
7. Explain how groundwater and surface water are interconnected.
8. Explain how ice core samples can be used to help us understand changes to the water cycle over time.
9. Recall how surface water reaches the watertable to become groundwater.
10. Describe conditions that might result in a watertable rising or falling.
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LESSON
2.4 How is groundwater a resource?

LEARNING INTENTION

By the end of this lesson you should be able to understand how groundwater moves through the Earth’s surface
and provides a valuable resource for people living in places with poor access to reliable rainfall.

TUNE IN

Many countries in western Asia and northern Africa use valuable groundwater resources to grow agricultural
crops for local food and trade supplies. The image in FIGURE 1 shows circular irrigation systems that transform
desert areas into farming plots.

FIGURE 1 How can crops be grown in a hot desert, such as this one in Dubai?

1. What do you think irrigation is?
2. Brainstorm three challenges that irrigating low rainfall desert lands may create for farmers.
3. Is the water sourced for this farming project a renewable or non-renewable resource?

2.4.1 Groundwater and the water cycle

Approximately 1 per cent of Earth’s water occurs as groundwater, compared with 0.4 per cent as rivers and lakes and
97.5 per cent as oceans. Groundwater is an important part of the water cycle that is found under the Earth’s surface.
Many settlements — especially those in arid and semi-arid areas — rely on groundwater for their water supply.

When rain falls to the ground, some flows over the surface into waterways (surface run-off) and some seeps
into the ground (infiltration). Any seeping water moves down through soil and rocks that are permeable; that is,
they have pores that allow water to pass through them. Imagine pouring water into

a jar of sand or pebbles; the water would settle into the spaces between the sand
aquifer a body of permeable

or stones.
rock below the Earth’s surface
Groundwater is water held within water-bearing rocks, or aquifers, in the ground. that cgnta:ns Watter’ known as
. . . grounawater; water can move
The.se work like sponges. They hold water in the tiny holes between the rock BT A
particles.
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FIGURE 2 The world’s major groundwater basins
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2.4.2 Artesian water

An artesian aquifer occurs between impermeable rocks. When a well is bored into an
artesian aquifer, water often gushes out onto the surface. This flow will not stop unless

the water pressure is reduced or the bore is capped (sealed).
artesian aquifer an aquifer
Groundwater and surface water are interconnected — they depend on each other. confined between impermeable
Groundwater is only replenished when surface water seeps into aquifers. This is 'aygrs ailieels the:“’ater;r il
. [ under pressure and can tlow
ca‘lled groundwatejr recharge, (shown in FIGURE 3 and it is affected by whether a lot of upward through a well or bore
rain or a drought is occurring.

FIGURE 3 How water moves from the east coast of Australia, where the rainfall is higher and more reliable, and enters
the more porous rock layers

Groundwater recharge  Uplift precipitation
Oasis — watertable Impermeable rock strata along coastal ranges el
reaches surface hold and direct water ’
in a depression

———

Water-bearing
rock (aquifer)
Artesian well
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Groundwater is a vital resource for drinking, irrigation and industry use. Some industries bottle and sell spring and
mineral water, or use it to make soft drinks and beer. Bore water may be used to water parkland, golf courses and
crops. Groundwater is also important to the natural environment in wetlands and in supporting unique plants

and animals. Groundwater keeps many of our rivers flowing, even during long periods without rain.

For many years now, people believed the supply of groundwater was unlimited. It is actually in danger of
running out in some areas, while the large number of wells pumping water are destabilising land surfaces.
Jakarta, the capital of Indonesia, and Mexico City, the capital of Mexico, are both sinking at an alarming rate
due to groundwater depletion.

If people use more groundwater than is being recharged, aquifers may dry up. Groundwater is very
slow-moving and can take many years to move into deep aquifers. For this reason, groundwater is a finite and
non-renewable resource, and is often referred to as fossil water.

2.4 SKILL ACTIVITY: Questioning and researching using geographical methods

Bahariya Oasis is an ancient settlement located in the Sahara Desert region of Egypt. Agricultural products from
the oasis were traded to the Nile Valley.

FIGURE 4 Bahariya Oasis

. Use the Bahariya Oasis Google Earth link in the Resources panel to locate this place.

. Describe the location of Bahariya Oasis in northern Africa.

. What forms of land use can you see at or near this location?

. Suggest at least three tourist activities available at this location.

. Zoom out to view more of the surrounding countryside. Circular irrigation described in the Tune In feature in
this lesson can be seen to the south of the area.

. Suggest three threats to the local water supply that can be observed from the Google Earth image of Bahariya
Oasis.

1
2
3
4
5

o
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Resources

Google Earth Bahariya Oasis

2.4 Exercise learn

J 2.4 Exercise L These questions are R gL
even better in jacPLUS! (i o

¢ Receive immediate feedback

e Access sample responses -

Hm LEVEL 1 B LEVEL 2 H LEVEL 3 e Track results and progress
1,5,8 2,4,7 3,6,9,10

Learning pathways

Check your understanding

1. Explain how important groundwater is to Earth’s water supply.
2. ldentify what the term ‘permeable’ means.
A. A barrier that blocks everything
B. A source of renewable energy
C. A barrier that holds back some substances and lets others though
D. Pressure that occurs between impermeable rocks
3. What is groundwater recharge?
A. When water is trapped between impermeable layers of rock
B. When the pressure of the water in bores raises it above the land surface
C. When water naturally seeps or gushes from the ground
D. When surface water seeps into the soil and filters down to aquifers

4. Explain the difference between an aquifer and an artesian aquifer. You could use a diagram to help.
5. Select the correct options from the provided list to complete the following passage.
drop rise rain bores
water sunlight bottom aquifers
When there is a lot of , with much of it infiltrating (seeping into) the soil, the watertable
will . When this happens, do not have to be sunk as deeply. After
extended drought periods, when groundwater is not recharged by rain, or if too much groundwater is being
used without recharge, the watertable will . Bores need to be dug deeper to reach the

Apply your understanding

6. Describe how groundwater and surface water are interconnected.
7. Create a diagram to show how surface water reaches the watertable to become groundwater.
8. Describe the location of the world’s groundwater regions.
9. Explain what the quality of bore water is like. Is it suitable for humans to drink?
10. Water is a renewable resource. Explain why groundwater is sometimes thought of as fossil water and as a
non-renewable resource.
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LESSON
2.5 How does groundwater connect people?

LEARNING INTENTION

By the end of this lesson you should be able to describe how groundwater promotes social connection in low
rainfall environments, and elaborate on the spiritual connection of First Nations Australians to our land and its
environmental resources.

TUNE IN

Water is a strong symbol of creation in First Nations Peoples of Australia art. The rainbow serpent is a key symbol of
creation, but its journey from underground to the surface also represents groundwater rising to the top via springs.
The creation of water sources and where to find them is often told in First Nations stories or through artwork.

FIGURE 1 Lundari by First Nations Australian artist Rover Thomas is a painting depicting the Barramundi
dreaming site on Dunham River.

The Dreaming story ‘How the water got to the plains’ is one story that describes how billabongs appeared in the
dry inland plains. Use the How the water got to the plains weblink in the Resources panel to hear the story told
by Butchulla elder Olga Miller and then discuss the story as a group.

Resources

Weblink How the water got to the plains
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2.5.1 How do First Nations Peoples of Australia use ground water?

First Nations Peoples have lived in the Australian landscape since the beginning of the Dreaming, tens of
thousands of years by European estimates, and they have had the knowledge to survive many changes and
challenges. To access water in the country’s dry regions, particularly in Australia’s deserts, they have needed to

know where to find groundwater.

Many groundwater sources throughout Australia have long been used by First Nations Australians. One of
these sources is called a soak: groundwater that comes to the surface, often near rivers and dry creek beds, and
which can be identified by certain types of vegetation. Another source is known as a mound spring: mounds
of built-up minerals and sediments brought up by water discharging from an aquifer.

Mound springs of the Oodnadatta Track

The Oodnadatta Track is located in the north-east
of South Australia. The track follows the edge of
the Great Artesian Basin and the south-western
edge of Kati Thanda—Lake Eyre and, along its
route, groundwater makes its way to the surface in
several locations. The Great Artesian Basin covers
more than 20 per cent of the Australia landmass.

The Oodnadatta Track crosses the traditional
lands of three Aboriginal nations. In the south,
between Lake Torrens and Kati Thanda-Lake
Eyre, are the Kuyani people; most of the west
of Kati Thanda-Lake Eyre is the land of the
Arabana people; and to the north is the land of
the Arrernte people.

Many springs have cultural significance today
for local peoples, whose ancestors relied on the
springs as water sources and as sacred sites for
important ceremonies. Knowledge of the springs
in this region has been passed down over many
generations through Dreaming stories.

This knowledge was also passed on to explorers
and colonisers. John McDouall Stuart followed
this track to complete the first crossing of
Australia’s interior from south to north in 1862;
the overland telegraph was constructed along its
pathway; and the Great Northern Railway, which
made the land of the Northern Territory accessible
for European occupation, followed the same route.

Mound springs were very important for First Nations Peoples of Australia. The springs
provided reliable water supplies in a very harsh, dry environment as well as being

trading and spiritual places.

Witjira-Dalhousie Springs

Witjira-Dalhousie Springs is a popular oasis in the arid desert region of the northernmost
part of South Australia. The Lower Southern Arrente people have used the area for
thousands of years as a source of food, shelter and medicine, as well as a special place of
cultural significance. Fed by the thermal waters of the Great Artesian Basin, the water in

Witjira-Dalhousie Springs is between 34 and 38 °C.
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soak place where groundwater
moves up to the surface

mound spring mound formation
with water at its centre, formed by
minerals and sediments brought up
by water from artesian basins
Dreaming The Dreaming in First
Nations spirituality, the beginning
of earth and the cycles of life and
nature, explaining creation and the
nature of the world, the place that
every person has in that world and
the importance of ritual and tradition
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The springs were strung out over hundreds of kilometres,
and they formed part of an important network of trading and
communication routes across Australia. As people moved - '

around the region, they traded goods and communicated with (23 R
[ .. el s -

FIGURE 3 Witjira-Dalhousie Springs

other nations and groups. This interconnection allowed them to
trade resources such as ochre, stone and wooden tools, bailer
shells and pituri. Pituri is a spindly shrub used by First Nations
Peoples during ceremonies and to spike waterholes to catch
animals for food.

2.5.2 Case study: Locating water

First Nations Australians’ knowledge of the land and how to
survive in it has been passed from generation to generation
through Dreaming stories. During the dry seasons and
periods of drought, they congregated at the mound springs.
These springs were linked by First Nations songs and
Dreaming stories and are often connected to rain-making
rituals.

FIGURE 4 Groundwater springs along the Oodnadatta Track
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Dreaming stories
Thutirla Pula (Two Boys Dreaming)

This is one of the most important stories of the
Wangkangurru and other peoples of central Australia.
Thutirla Pula is how the spirits of the Dreaming first
crossed the desert they call Munga-Thirri (land of
sandhills). The story tells of two boys crossing the
Simpson Desert, through Queensland and back to just
north of Witjira (Dalhousie) in the Finke River area. The
songline contains information on every waterhole or
soak that was known in the Simpson Desert. Following
this songline meant you could cross the Simpson Desert
using available groundwater along the way, taking 600
kilometres off the usual journey south of the Simpson
Desert to Kati Thanda—Lake Eyre, then back north along
the Diamantina River.

Thinti-Thintinha Spring (Fred Springs)

FIGURE 5 The Old Bubbler on the Oodnadatta
Track

The willy wagtail (or thinti-thintinha) danced his circular dance to create this spring and the surrounding soils,
which are easily airborne in windy conditions. The moral to the story is that while it is easy to catch the skilful
little willy wagtail, you must never do so because of the terrible dust storms that may follow.

2.5 SKILL ACTIVITY: Interpreting and analysing geographical data and information

1. Complete the Oodnadatta Track interactivity in the Resources panel.
2. Use Google Earth and enter the search terms ‘Oodnadatta’ or ‘William Creek’ to locate the Oodnadatta Track.

You can also study FIGURE 6 below.

FIGURE 6 Aerial view of the William Creek town, South Australia

a. Describe the landscape you see.
b. Why is finding groundwater so important in this environment?
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3. Use internet research to investigate the value of the spring water found in one area of inland Australia.
a. Locate a secondary source that shows what the springs meant to early explorers; for example, select
information from an explorer’s journal to present a viewpoint.
b. Locate a secondary source that shows what the springs meant to First Nations Australians and select
information from it to present a viewpoint.
c. Locate evidence to show the importance of springs water sources as social gathering sites.

Resources

Interactivity Oodnadatta Track (int-3079)

2.5 Exercise learn

J 2.5 Exercise L These questions are
even better in jacPLUS!

¢ Receive immediate feedback
e Access sample responses

® LEVEL 1 H LEVEL 2 H LEVEL 3 e Track results and progress
1,2,3 5,8 4,6,7

;9‘“} - Io]

. ? O
\
)

Learning pathways

Check your understanding

1. Why are Dreaming stories important to First Nations Peoples in the Oodnadatta region?
A. They provide entertainment.
B. They provide people with knowledge about where water could be found in the Oodnadatta region.
C. They provide knowledge about where food could be hunted anywhere in Australia.
D. They provide people with knowledge about agriculture.
2. How do Dreaming stories help people find water in the Oodnadatta region?
A. By providing information about the rainfall patterns
B. By including descriptions of place names and specific locations
C. By providing information about where the lakes and rivers are
D. By providing information about how to best extract water from the ground
3. A soak is where groundwater can be found at the surface and can be identified by certain types of vegetation.
True or false?
4. The Oodnadatta track follows the edge of the Great Artesian Basin and crosses the traditional lands of three
Aboriginal nations. Recall the names of these three nations.
5. Explain the significance of groundwater soaks, mounds and springs to European colonisers and explorers of
Australia’s inland areas.

Apply your understanding

6. Explain how Dreaming stories help to identify the cultural value placed on these water environments.

Interpreting and analysing geographical data and information

7. Witjira-Dalhousie Springs in the Great Artesian Basin is a cluster of around 60 mound springs that contain
water that is approximately 34 to 38 °C. Study FIGURE 4 and propose a reason the water in Witjira-Dalhousie
Springs may be so warm.

Concluding and decision-making

8. The Witjira-Dalhousie springs is a very popular tourist destination. Suggest three challenges that tourists may
create for the team who manages this precious water resource.
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LESSON
2.6 How is water distributed across the world?

LEARNING INTENTION

By the end of this lesson you should be able to describe the distribution of water across the world and explain
the impact of climate change on water distribution.

TUNE IN

The quality of our water supply differs
across the city or the state we live in.

FIGURE 1 How do we measure water quality?

1. Brainstorm any factors you think
might influence the quality of the
water supply that comes through
our water taps.

2. How would you rate the water
quality of the water supplied to
your home? Explain your rating.

3. Create a list of your three
most important factors when
judging water quality (for example,
the taste of the water you drink).

2.6.1 The world’s water

Water is vital to our survival and essential to most human activities. Although the Earth appears blue from
space, not much of the water we see is available for use. And of the useable fresh water that can be seen,
access to it is unequal across the globe.

Water covers about 75 per cent of the Earth’s surface. Yet, as FIGURE 2 shows, almost all this water (97.5 per cent)
is salt water and only 2.5 per cent of the world’s water is fresh. More than two-thirds (69.5 per cent) of this fresh
water is locked up in glaciers, snow, ice and permafrost. Water that exists as salt water, ice and water vapour is
known as a potential resource. Of the remaining amount, 30.1 per cent is found in groundwater. Only 0.4 per cent
is left — found in rivers, lakes, wetlands and soil as well as in the bodies of animals and plants.

FIGURE 2 The distribution of water on Earth

Total water

Fresh water 2.5% Surface and atmospheric water 0.4%

Glaciers 68.7% Freshwater

lakes 67.4% Soil moisture 12.2%

Groundwater 30.1%

Atmosphere 9.5%

Rivers 1.6%

Plants and animals
0.8%

& Other wetlands 8.5%
é

.

¢

‘ Permafrost
0.8%

42 Jacaranda Geography Alive 7 Australian Curriculum Third Edition



X

int-8939

®

tlvd-10524

2.6.2 Global rainfall

The Earth’s water is constantly moving. Rainfall patterns show which world regions
receive more rain than others. The amount of rainfall, or precipitation, is related to
the amount of water available for people to use. FIGURE 3 shows the distribution of
global rainfall, and comparisons can be made between Australia and other regions.

FIGURE 3 The distribution of global rainfall

precipitation rain, sleet, hail or
snow and other forms of water
that fall from the sky when water
particles in clouds become too
heavy
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2.6.3 Green and blue water

Water is sometimes categorised as
blue water and green water. Water that
does not run into streams or recharge

groundwater but is stored in the soil or Rainfall A
stays on top of the soil or vegetation
is known as green water. This water
eventually evaporates or transpires
through plants (see FIGURE 4), and is
used by crops, forests and grasslands.

FIGURE 4 Green water can be lost through evaporation or
transpiration.

Blue water refers to water that flows over
the Earth’s surface or from groundwater
sources. It is available for use. The
amount of blue and green water available
changes throughout the year, from year
to year, and according to changes in the
environment.

Groundwater
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2.6.4 Climate change and impact on rainfall and run-off

The majority of climate scientists believe that climate change will have an impact on

rainfall patterns and run-off. Climate models as used in FIGURE 5 show that areas in the climate change any change in

northern latitudes are likely to experience more rain, and areas closer to the equator and climate over time, whether due
. . . . . . . . . to natural processes or human

mid-latitudes will receive less rain. Some regions will experience droughts, while others activities

will experience high rainfall and even flooding.

FIGURE 5 Predicted change in annual run-off due to climate change, 2084
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Already, in the last 100 years, global rainfall patterns have changed. In some areas such as North America,
South America, northern Europe, and northern and central Asia, rainfall has increased significantly. In other
areas such as the Sahel, the Mediterranean, southern Africa and parts of Asia, rainfall has decreased.

2.6 SKILL ACTIVITY: Communicating

1. Work in groups of three to list what might happen to people and the environment in regions that receive the
following.
a. More rainfall than they do now
b. Less rainfall than they do now

2. Create a consequence chart for each.
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2.6 Exercise learn

J 2.6 Exercise L These questions are
even better in jacPLUS!
Learning pathways ¢ Receive immediate feedback
* Access sample responses
®m LEVEL 1 Hm LEVEL 2 Hm LEVEL 3 e Track results and progress
1,2, 4 3,6 57,8

Check your understanding

1. State the percentage of the world’s water that is the following.
a. Salty
b. Available for use by people
2. What percentage of the world’s freshwater is locked up in glaciers?
A. 68.7 per cent
B. 71.9 per cent
C. 79.3 per cent
D. 83.9 per cent
3. How will climate change affect rainfall patterns?
. Some places will receive more rainfall and others less.
. There will be no change.
. All places will receive more rainfall.
. All places will receive less rainfall.
. Outline the difference between blue and green water.
. List two things that might change the amount of blue and green water available.
5. Study FIGURE 5 and an atlas.
a. Select three regions from the following list that are predicted to receive more run-off due to climate change.
A. Northern, southern and north-east Africa
B. Europe — Scandinavian countries and the United Kingdom
C. South America — south-east Brazil, Uruguay and northern Argentina
D. Australasia — northern Australia and the South Island in New Zealand
E. South America — eastern Argentina and Chile, Brazil and the northern countries, and all of Central
America
b. Select three regions from the following list that are predicted to receive less run-off due to climate change.
A. Northern, southern and north-east Africa
B. Europe — Scandinavian countries and the United Kingdom
C. South America — south-eastern Brazil, Uruguay and northern Argentina
D. Australasia — northern Australia and the South Island in New Zealand
E. South America — eastern Argentina and Chile, Brazil and the northern countries, and all of Central
America

oo OO >

Apply your understanding

Interpreting and analysing geographical data and information

6. Study FIGURE 3. Determine which of the following statements are true and rewrite any false statements to

make them true.

a. Most places with very low rainfall have lower run-off.

b. All places with very high rainfall experience increased run-off.

c. The places with the greatest change in run-off will be northern Russia and northern Canada.

Study FIGURES 3 and 5. Describe how much rain falls in North Africa and West Asia (the Middle East).

8. Study FIGURES 3 and 5. Identify what is predicted to happen to annual run-off in the regions of North Africa
and West Asia as a result of climate change. What impact might this have on people and the environment?

N
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LESSON
2.7 How does Australia’s climate affect its
water availability?

LEARNING INTENTION

By the end of this lesson you should be able to explain how Australia’s climate affects water availability and
describe how Australia’s different climate areas affect water availability.

TUNE IN

Most of the water that

Australians use is found in FIGURE 1 How drainage basins work

surface water such as the Spring

drainage basin shown in

FIGURE 1. S s
Tributary

1. What directionisthis ~ NgE
river flowing towards? -
What evidence supports
this response?

2. What do you notice
about changes to the y
shape of the river and to A\ s Ve 7
the way it moves as Mouth of River
it makes its way to o
thesea? 0000 RSSO W

3. Brainstorm four ways
humans could capture
water in this drainage
basin for future use.

Tributary

Main River Channel

2.7.1 Dry, variable and evaporated

Australia is the driest inhabited continent (only
Antarctica is drier), and very little fresh water is
available for our use. Rain falls unevenly across the
country and from season to season.

The driest part of Australia is around the Lake
Eyre Basin, and the wettest locations are places in
north-east Queensland and western Tasmania.

FIGURE 2 Sources of water used in Australia, 2019-20

75% Surface water

14 270 GL 20% Groundwater

The availability of Australia’s water resources Total water sourced

varies with environmental factors such as climate,
rainfall and evaporation.

As FIGURE 2 shows, 75 per cent of water used in
Australia is taken from surface water and 20 per
cent of water is taken from groundwater supplies.

4% Desalinated water
1% Inter-region water
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2.7.2 Australia’s climate

Weather refers to the daily changes in the atmosphere; however, climate is the average condition of the
atmosphere measured over a long period of time. The average totals of rainfall and temperature are useful

when climate patterns are being compared.

Australia’s climate pattern is shown in FIGURE 3. Notice the changes that take place with latitude and distance

from the coast.

FIGURE 3 Climate zones of Australia
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2022, Bureau of Meteorology.

2.7.3 Water variability

Rainfall variability is the way rainfall totals in a given area vary from year to year.

For example, if an area has low rainfall variability, it means rainfall will tend to be
consistent from year to year. Many coastal areas show this kind of rainfall pattern.
In contrast, high rainfall variability means rainfall is likely to be irregular from one
year to the next; heavy rainfall may occur in some years and little or no rainfall in

rainfall variability the change
from year to year in the amount of
rainfall in a given location
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others. Desert areas in central Australia tend to have low rainfall and high rainfall variability. Refer to
FIGURE 4 and 5 to compare Australia’s average annual rainfall with its rainfall variability.

FIGURE 4 Australia’s average annual rainfall
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FIGURE 5 Australia’s rainfall variability
int-7777

Halls e
oTenn
Creek

o Telfer

.
® ‘ Giles Alice Springs
.

Newman

. Wilus .

Carnarvon

+ Kalgoorlie
Boulder

Port Lincoln "’
Esperance Ad

Albany a
N

We—E Warrnambool
0 Q
S St Helens
0 250 500 km Strahan
[— ]
Hobart

Key

Index of rainfall variability

[ very high (1.5-2.0) [ ] Moderate (0.75-1.0)

[ ] High (1.25-1.5) [ Low to moderate (0.5-0.75)
I:l Moderate to high (1.0-1.25) - Low (0-0.5)

Source: MAPgraphics Pty Ltd, Brisbane

48 Jacaranda Geography Alive 7 Australian Curriculum Third Edition



int-7778

int-7779

tlvd-10529

2.7.4 Evaporation

A challenge for Australians wanting to use water as a resource is that most rainfall does not end up in rivers; much
of it evaporates. Of all the water carried by the world’s rivers, Australian rivers contain only 1 per cent of that

total — even though Australia has 5 per cent of the world’s land area. On average, only 10 per cent of our rainfall
runs off into rivers and streams or is stored as groundwater. This figure drops to 3 per cent in dry areas and rises to
24 per cent in wetter places. Areas in central Australia are very dry and, as a result, have high evaporation rates.

Relative humidity is a measure of the air’s moisture content expressed as a

percentage of the maximum moisture the air can contain at a certain temperature.

‘Warm air can contain more moisture than cool air.

Relative humidity tends to be higher in coastal regions, as is rainfall, because areas
with a lot of surface water have high evaporation. It is also higher in the parts
of Australia that have very high rainfall, such as north Queensland and western

Tasmania.

FIGURE 6 Average annual evaporation, Australia

evaporation the process by
which water is converted from a
liquid to a gas and thereby moves
from land and surface water into
the atmosphere

relative humidity the amount of
moisture in the air

FIGURE 7 Average relative humidity across Australia

. L A
Darwn}‘ ;{ Weipaﬁ
Kalumb L eKatherife P
FY “ » Kowahyama
AT ! | ¢ ’
N Halls Norméntone * Cairns
Broomes © Greek * | Tennant ! Y, Townsville
»Townsvi
y dIPorctf...r— ': Ci=El ‘{ eMountlsa
edlan 1 Mack
» Eslis; } Alice Springs = Longreach E;‘lac &
“Newman e 1 . | . o
} Giles e | Birdsville Rockhampton™
s Carnarvon |7 et — = e ¥
A *Wiluna i * Oodnadatta vl
! ! Brisbane ¢/
\ I Marree, F==———ev_ PLLUE
[fotal » Geraldton el W rBourke 3 Ci 7
evaporation \ . Kalgoorlie- | ®Cook 1 - " b° S J
(millimetres) Boulder & arbogls
. Pertfiy GCeduna®, ,Pon:'Augusta eDubbd
] D __—eEsperance \ Mildura A
—— 3600 L Port Lincolr = *Adélar /Sydney
— 3200 any Horshath e oo
— 2800 I NEIRGELge
2400 N Warrnambool «. \"»r Orbost
2000 Cape Grirﬁf.,, b
—1 1800 W I """ #StHelens
Strahane |
——1 1600
1400 S " #Hobart
1 1200
“—! 1000 0 500 1000 km

Average relative 2
humidity (%) &%,  / Y
e 5 s, Il
e Darwm[,n & :." Weipa®
gg Kalumb:?ﬁ‘ i v;’ » Katherine S
40 ¥ 5 ! o, # Kowariyama
& { - 2 -
20 ;Br{')ome ol Normanton's * Cairns
0 Halls™ | Tennant ' 5. )
Creek | Creek® i *Townsville
H Fogo’ j | | Mount Isa w
eglan o Telfer ! ) . | *Mackay
4 \  Alice Springs i Longreach W
(¥ Newmane H . ! . N
{ Giles s | Birdsville Rockhampton
= Carnarvon Fmm—————————— B sona il ¥
W *Wiluna E * Oodnadatta arleville |
: i Marree faati Brisbane &
= Geraldton i L4 | el
\ .Kalgoorlie- s Cook ! Bourke » Coﬁé
Boulder p—~ Harbour #
~~ Ceduna™. Port : t }
Perthy ¢ APortfuousta epypbo/
) =« Esperance \{ Mildura &
A Port Lincoln"’ 0 'ng";;h #Sydney
" Albany Horsho \rrn.., {FCanberra
N '}h Y I\./lelboﬁme'
o>
\\‘4{» . Warrnambool-s. \.\"’ Orbost
: Cape Grims. ¥
? 7 #StHelens
Strahans |
0 500 1000 km l\,fﬂobart

Source: Bureau of Meteorology

Source: Bureau of Meteorology

2.7 SKILL ACTIVITY: Communicating

1. Find the place where you live on the map of Australia. Study FIGURES 5, 6 and 7 in this lesson and complete a
table similar to the one provided. Compare where you live with another place in your state or territory, and with

a place a long way from where you live.

Average rainfall | Rainfall variability | Average evaporation | Relative humidity

Where | live:

Another place in
my state/territory:

A place far from
where | live:
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2. Conduct research online to list some of the short-term effects that drought can have on Australia.
3. Predict some long-term impacts that Australia and its people would experience if drought continued for up to

ten years.
2.7 Exercise learn
J 2.7 Exercise L These questions are
even better in jacPLUS!
Learning pathways ¢ Receive immediate feedback
® Access sample responses
B LEVEL 1 B LEVEL 2 m LEVEL 3 e Track results and progress
1,2,3 4,5,6 7,8

Check your understanding

1. Select the correct options from the list provided to complete the following statement about rainfall variability.

amount high change particular
more irregular variability
Rainfall variability is the from year to year in the of rainfall in a
location. variability means that rainfall is likely to be from

year to year.
2. Identify the two regions that receive the most rainfall in Australia.
A. South-east Queensland and eastern Tasmania
B. North-east Queensland and western Tasmania
C. Southern Victoria and northern Tasmania
D. New South Wales and the Northern Territory
3. Relative humidity is a measure of the air's moisture content at a certain temperature. True or false?
4. Study FIGURE 4. Identify where the driest part of Australia is located.
5. Study FIGURE 5. Identify which parts of Australia have the most variable rainfall.

Apply your understanding

Interpreting and analysing geographical data and information

6.

Study FIGURES 4 to 7. Describe the interconnections between these features of our climate.

Use FIGURES 4, 6 and 7 to record the following statistics for Tennant Creek in the NT.

a. Total evaporation

b. Average relative humidity

c. Average rainfall

a. Refer to FIGURES 3 and 5. Determine the climate zone in Australia that has the most rainfall variability and
the climate zone that has the least rainfall variability.

. Predict the factors that may contribute to this variation in rainfall reliability across Australia.

N

o
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LESSON
2.8 Investigating topographic maps: The value of
water in Noosa

LEARNING INTENTION

By the end of this lesson you should be able to describe perceptions of the social, cultural and economic value of
water at Noosa.

2.8.1 Noosa’s beaches and rivers

Noosa is about 140 kilometres north of
Brisbane, Queensland, between the mouth of
the Noosa River and the headland of Noosa
National Park. With its beaches and rivers,
Noosa demonstrates how water can have value
in different ways.

FIGURE 1 Visitors enjoy the spectacular views from
Noosa National Park.

i y=

Noosa is a popular tourist destination and, as
such, the water at nearby beaches and in local
rivers and lakes contributes economic value to
the area. Hotels with water views will charge
tourists higher prices than those without water
views. Similarly, Noosa’s water has an aesthetic
value — it is visually appealing and is part of
the attraction of Noosa. People enjoy looking
out to the ocean or over the river. The aesthetic
and social value of water helps visitors relax
and unwind, and the many water-based activities
in Noosa such as cruises, canoeing, surfing and
kite-surfing contribute to the culture of place.

FIGURE 2 An oblique aerial photograph of Noosa, 2009 FIGURE 3 Many activities for holiday
makers at Noosa are water-based.
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Resources

eWorkbook Investigating topographic maps — The value of water in Noosa (ewbk-10690)

Digital document Topographic map of Noosa (doc-39380)

Video eLesson Investigating topographic maps — The value of water in Noosa — Key concepts (eles-6011)
Interactivity Investigating topographic maps — The value of water in Noosa (int-8955)
Google Earth Noosa Heads
2.8 Exercise learn
J 2.8 Exercise L These questions are o

even better in jacPLUS!

* Receive immediate feedback
e Access sample responses

B LEVEL 1 B LEVEL 2 B LEVEL 3 e Track results and progress

Check your understanding

Learning pathways

1. State the contour interval of the map in FIGURE 4.
2. State the feature at the following area references.
a. AR0376
b. AR0470
c. AR0583.
3. State the spot height at AR1081.

Apply your understanding

4. List different ways in which people use the water around Noosa. What evidence is shown on the map for
these uses?

5. Explain why you think the settlements around Noosa have developed in their current locations. Support your
answer with observations from FIGURE 4.

Concluding and decision-making

6. Predict how increased tourism and development around Noosa may have an impact on the value of water in
the region in the future. In your answer, refer to the economic, aesthetic and cultural/spiritual value of water.
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LESSON
2.9 Does everyone have enough water?

LEARNING INTENTION

By the end of this lesson you should be able to identify and explain the three main uses of water by people, and
describe what virtual water is and how it affects water consumption.

TUNE IN

Many people are unaware of how much water
is used to grow or manufacture common items
that we use every day. For example, do you
know how much water is used to create the
clothes you wear?

FIGURE 1 A tie-dyed T-shirt

Brainstorm the steps involved in creating
the T-shirt shown in FIGURE 1. Consider the
following to help you.

1. What crops are grown to produce the fabric?

2. Identify two processes required to colour and
to clean the fabric.

3. How would water be used to produce this
garment from the farm to the shops?

4. What is the quality of the water that remains
after the garment has been washed and
colour dyes have been used?

2.9.1 Water as an environmental resource

All people use water in three main ways: growing food, producing goods and electricity, and using it in the
home. The amount of water consumed for each of these uses differs from one place to another. A problem
that we face as a global community is that while the total amount of fresh water is fixed, the amount used per
person is increasing.

The global average of water use is 1240 cubic metres per person, per year. Some countries such as the United
States and Thailand consume nearly twice as much as the global average. Peru and Somalia are examples of
countries that consume the least amount of water per person.

FIGURE 2 shows that most of the world’s water is used in agriculture, to grow food for the world’s increasing
population. This is especially the case in the drier parts of the world such as northern Africa and western Asia,
where rainfall to grow crops or grass for animals is not enough. A strong interconnection exists between the
amount of rainfall in a region and the amount of water used in agriculture.

FIGURE 3 shows how water use varies by region; however, countries within these regions may show a different
pattern of water use. In some countries, the water used in agriculture and industry is greater than the amount of
water used in homes for domestic use. In other places, people consume more water for domestic use than for
either agriculture or industry.
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FIGURE 2 Countries in the world differ in their use of water.
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FIGURE 3 Regional use of water for different purposes
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M Domestic use

Africa Australia South-East Asia
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2.9.2 How is water used in Australia?

Agriculture is an important industry in Australia, and it is our thirstiest industry. It produces most of our food
requirements and contributes enormously to Australia’s export earnings.

Around 70 per cent of Australia’s fresh water is used as irrigation for farming. Irrigation water is sourced from
many sources, and it is applied to crops using technology. Many crops are grown in dry areas where up to half
the available water evaporates from the soil surface or seeps down too low into the ground for plant roots to
reach it. The water used in irrigation can be carefully applied to ensure correct amounts needed by plants. In
manufacturing industries, most water is used to produce food, beverages and paper.

FIGURE 4 Australia is one of the most irrigated countries in the world.

/,\

TABLE 1 Fresh water used to irrigate different crops in Australia

Crop type Water (gigalitres) %

Livestock, pasture, grains and other agriculture 8795 56
Cotton 1841 12
Rice 1643 11
Sugar 1236 8
Fruit 704 5
Grapes 649 4
Vegetables 635 4

Note: One gigalitre = 1000000000 litres or one thousand million litres or 400 Olympic-sized swimming pools

2.9.3 What is virtual water?

Water is often a ‘hidden’ ingredient in the production process for goods and services
such as clothing, food and manufacturing. Hidden in a hamburger are 2400 litres of water footprint the total volume
water used to grow the feed for the cattle over many years, to grow wheat for the of fresh water that is used to
bread roll, to grow all the other ingredients in the hamburger, and to process all the produce the goods and services

. . consumed by an individual or a
food. Virtual water is a term used to refer to all the water used to produce goods and I
services, and it needs to be considered in our water footprint.

virtual water all the hidden
water used to produce goods and
services
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Regions that are water stressed and that export food and other products (such as Australia and some countries
in Africa and Asia) are also effectively exporting their precious water in these goods.

FIGURE 5 Water used to wash citrus fruits

2.9 SKILL ACTIVITY: Concluding and decision-making

Use the Just add water weblink in the Resources panel to listen to an audio program about the water footprint in
food production.

1. Describe the relationship between water-stressed countries and food production.
2. Provide an example where the water footprint figure is in conflict with the opinion of farmers.
3. Propose individual action to reduce your personal water footprint.

Resources

Weblink Just add water

2.9 Exercise learn

J = L These questions are Y
even better in jacPLUS! f

¢ Receive immediate feedback
* Access sample responses

W LEVEL 1 W LEVEL 2 W LEVEL 3 * Track results and progress

Check your understanding

Learning pathways

1. Identify what most of the world’s water is used for.
A. Agriculture
B. Domestic
C. Industry
D. Municipal
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2. a. Which regions of the world use the majority of their water in agriculture? Select all that apply.
A. South America
B. Europe
C. Africa
D. North America
E. Australia
F. South-East Asia
b. Which countries use water mainly for industrial purposes? Select all that apply.
A. South America
B. Europe
C. Africa
D. North America
E. Australia
F. South-East Asia
3. Explain why some countries might use more water in industry than in agriculture or domestic use.
Define the terms ‘virtual water’ and ‘water footprint’.
5. Examine TABLE 1. Select the correct options to complete the following sentences. The crop/s that use the
most water are vegetable / cotton and rice / grapes / grain and pasture. The crop/s that use the least water
are vegetable / cotton and rice / grapes / grain and pasture.

&

Apply your understanding

Interpreting and analysing geographical data and information

6. Refer to FIGURE 6. Describe the patterns you notice over space of countries with (i) very high and high water
footprints and (ii) very low and low water footprints.

FIGURE 6 Average global water footprints
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7. a. Study FIGURE 2 and determine which of the following statements are true and which are false. If the
statements are false, rewrite the statements with the main uses of water in the correct order of use.
i. Australia uses most water for agriculture, then industry, and then domestic/municipal.
ii. Countries in North Africa use most water for agriculture, then domestic/municipal, and then industry.
iii. Belarus uses most water for industry, then agriculture, and then domestic/municipal.
iv. Indonesia uses most water for industry, then agriculture, and then domestic/municipal.
b. If any statements are false, rewrite the statements with the main uses of water in the correct order of use.
8. Study TABLE 2. Choose two meat, two grain, one dairy, two non-food, two fruit, two vegetable and two
processed products from the list.
Calculate how much water is used to produce a vegetarian diet and a meat-based diet. Decide which diet uses
more water.

TABLE 2 Global average water used to produce everyday
products per kilo (unless otherwise stated)

Apple
\
700L
Beef
xl
~
15 500L
Cheese
Chocolate
‘ 24000L

Cabbage

2700L

(continued)
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Hamburger (1)
Raaal o
g 2400L
1600L
Paper (1 A4 sheet)
10L
Pork
4800L
Rice
3400L
Tomato
A
' 180L
Wheat
1300L
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LESSON
2.10 What water scarcity exists in Australia and

the world?

LEARNING INTENTION

By the end of this lesson you should be able to describe the global distribution of water scarcity and explain the
interconnection between water quality, sanitation, and health.

TUNE IN

Water is very heavy and difficult to carry. The burden of this water fetching usually falls on girls and women, who
carry the heavy load on their head or back.

FIGURE 1 Women and girls often bear the burden of collecting water.

\

The average distance that women in Africa and Asia walk to collect water is six kilometres. The average weight

they carry on their heads or backs is about 20 kilograms.

1. Design a walking course around your school that would be six kilometres in length.

2. Predict how many school bags would be needed to weigh 20 kilograms.

3. Brainstorm the consequences of water collection on the schooling opportunities for girls and young women in
these places.

4. Suggest two ways Australians might change their attitude to water use if their supply was more difficult to
access.
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2.10.1 What is the human right to water?

The right to water is a human right that is protected by many international agreements, yet not everyone has
access to this life-giving resource. Water is more important to survival than food. In hot conditions, a person

can survive up to three weeks without food but only two or three days without water.

Ideally, each individual needs one cubic metre (1000 litres) of drinking water per year,
about 100 cubic metres for other personal needs, and 1000 cubic metres to grow all the
food that he or she consumes. Water stress occurs when not enough water is available
for all demands. A country with less than 1000 cubic metres of renewable fresh water
per capita (per person) is under water stress. The term ‘water scarcity’ may refer to
water shortages or poor access to available water supplies for local communities.

2.10.2 Access to water

water stress a situation that
occurs in a country with less than
1000 cubic metres of renewable
fresh water per person

water scarcity when the
demand for water is greater than
the supply available

FIGURE 2 highlights areas where water stress is extremely high across central Asia and northern Africa. In 2018,
the UN estimated that, as climate change conditions take hold, 5 billion people could suffer water shortages by
2050. The problem of lack of water is often worse in rural areas, so many people move from the countryside
into towns and cities, hoping for a better water supply. These people are sometimes called water refugees.
However, the water in some cities is also inadequate because it is in short supply or is very polluted.

FIGURE 2 Distribution of global water stress
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I:] Low stress

2500 5000 km : [ No data

Source: Aqueduct (2019)

2.10.3 How does dirty water affect health?

The right to water is linked to many other rights, including the right to food and to health. In 2018, nearly

850 million people in the world had no access to clean water, and more than 2.3 billion people had no safe
way of disposing of human waste. Lack of toilets means many people defecate in open spaces or near the same
rivers from which they drink. Experts estimate that 90 per cent of sewage in some countries ends up flowing

straight into rivers and creeks.
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2.10.4 Polluted rivers

Water quality can affect health in many ways. Rivers and streams act as drainage systems and, when it rains,

water transports rubbish, chemicals and other waste into drains and, eventually, rivers.

As shown in FIGURE 3, different pollutants — including faeces (human and animal), food wastes, pesticides,
chemicals and heavy metals — can come from industrial wastewater, domestic sewage, cars, gardens,
farmland, mining sites and roads, and flow into waterways. Some countries, cities and local areas are better
than others at providing services and enforcing laws to prevent pollutants from entering waterways.

FIGURE 3 Sources of water pollution in a drainage basin
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2.10.5 What is a drought?

Australia is the driest inhabited continent on Earth. The main reason Australia is so dry is that much of the continent
lies in an area dominated by high atmospheric pressure for most of the year, which brings dry, stable, sinking air to
the country. Australia also experiences great variation in its rainfall due to the southern oscillation and El Nifio.

Low average rainfall and extended dry spells are a normal part of life throughout
most of Australia. The continent is located in a zone of high pressure that creates
conditions of clear skies and low rainfall. Drought conditions occur when the
high-pressure systems are more extensive than usual, creating long or severe
rainfall shortages.

Droughts affect all parts of Australia over a period of time. Some droughts can be
localised while other parts of the country receive good rain. Droughts can be short and
intense, such as the drought that lasted from April 1982 to February 1983; or they can be
long-lived, such as the 2002 to 2009 drought.

Different weather systems affect different parts of Australia, so all of Australia is
highly unlikely to experience drought at the same time.

southern oscillation a major air
pressure shift between the Asian
and east Pacific regions; its most
common extremes are El Nifio
events

El Nifno the reversal (every

few years) of the more usual
direction of winds and surface
currents across the Pacific Ocean;
this change causes drought in
Australia and heavy rain in South
America
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FIGURE 4 Areas affected by El Nifio

Tropic of Cancer

Equator %

0 2500 5000 km R wet Dry Warm
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2.10.6 Case study: Managing water in the Nile Basin, North Africa

The Nile River is the longest river in the world at 6695 kilometres long. It flows northward through the tropics
and the highlands of eastern Africa and drains into the Mediterranean Sea in north Africa. FIGURE 6 shows how
the Nile River flows through medium to extremely high water stressed places.

The Nile Basin (the Nile River and all its tributaries) covers an area of about 3.1 million square kilometres
(almost the same area as the Northern Territory). The Basin covers 10 per cent of the African continent.

Ten countries share the water and land in the
Nile Basin: Burundi, Democratic Republic of
Congo, Egypt, Eritrea, Ethiopia, Kenya, Rwanda, FIGURE 5 Farming in the lower Nile relies heavily on
Sudan, Uganda and United Republic of Tanzania. river water

More than 330 million people live in these ten :
countries — 160 million live within the watershed
boundaries of the Nile Basin and share its water.

Water in the Nile Basin countries is used for
hydro-electricity generation, town/city and
industrial water supply, agriculture, fishing,
recreation, transport, tourism and waste disposal.
Most people earn a living in the Nile Basin
through agriculture; it sustains millions of people.
The topography of the Nile enables power
generation, especially in Ethiopia. Hydropower is
a major water user in the Nile, relying on water
passing through turbines to generate electricity.
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FIGURE 6 The sub-basins and countries sharing the water and land of the Nile River Basin

(

\\\v) 7

Sub-basin

Bahr el Ghazal
Bahr el Jebel

Baro Akobbo Sobat
Blue Nile

Lake Albert

Lake Victoria

Main Nile

Tekeze Atbara

Victoria Nile

IRURECNNER

White Nile

DEMOCRATIC

REPUBLIC OF KENYA
N THE CONGO \
Yoo
7 7 INDIAN
0 250 500 km OCEAN

T
TANZANIA

Source: Nile Basin Initiative

TOPIC 2 Water as a resource 65



Nile Basin Sustainability Framework

Since the 1990s, many initiatives and
agreements have been introduced regarding
sharing the Nile’s water. All have been based
on a framework for cooperation and trying to
ensure use of this important resource

is equitable.

FIGURE 7 As the Nile is a shared resource, careful
management is required.

Approved in 2011, the Nile Basin Sustainability
Framework (NBSF) outlines the guiding
principles for water resource management and
development across the Nile Basin countries.

This framework guides national policy

and seeks to build consensus. It supports
transboundary investment projects and promotes
shared benefits and environmental concerns to
help ensure projects have long-term benefits.

A significant effort was made to strengthen database and shared geographical information system (GIS) skills
so that up-to-date water flow and rainfall data are available. Without the NBSF, there would be no guidance
for the sustainable development or cooperation in sustainable water management and development in the Nile
Basin.

2.10 SKILL ACTIVITY: Questioning and researching using geographical methods

A survey is a useful tool that captures the thoughts and ideas of people about a particular subject such as water
use. Questions can be asked verbally, digitally using a survey application or by using a printed question sheet.
The choice is yours.

The questions prepared here use a variety of question styles and direct the person with their answers. Closed
questions that require a yes or no response are easier to measure and display in a graph. Open-ended questions
allow a person to elaborate on the topic.

Task

1. Survey the attitudes of three to five friends and family about water use in their personal lives. You may use the
sample questions provided or your own questions.
Sample questions:
a. How important is wise water use to you and/or your family? (Please select one option.)
i. Very important
ii. Somewhat important
ili. Not important at all
b. What steps are taken by your family to use water wisely?
2. Once you have conducted the survey, discuss the following.
¢ How reliable are the results of this survey?
e What steps could you take in future surveys to improve the quality of your survey results?
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2.10 Exercise learn

J 2.10 Exercise L These questions are kel
even better in jacPLUS! ®
Learning pathways ¢ Receive immediate feedback
® Access sample responses
® LEVEL 1 H LEVEL 2 B LEVEL 3 ® Track results and progress

1,2,4 3,6,7 5,8,9,10 Find all this and MORE in jacPLUS ®

Check your understanding

1. How many people in the world do not have access to sanitation?
A. 660 million
B. 90 per cent
C. 2.3 billion
D. 315 000
2. ldentify three key changes drought brings to the environment.
A. Loss of soil
B. Increased soil fertility
C. New soil blows in
D. Creation of dust storms
E. Severe lack of water
3. Define ‘water scarcity’ and ‘water stress’.
4. What is meant by the term ‘water refugees’?
A. People who live on islands
B. People who move because their homes were flooded
C. People who take boat people into their homes
D. People who move to another location because there is a lack of water where they live
5. Refer to FIGURE 4 showing the areas affected by El Nifio. State whether each of the following places will be
wetter, drier or warmer during an El Nifio event?
. Australia
. Japan
. Canada
. Pacific Ocean
. Madagascar
f. Argentina

® Q0T O

Apply your understanding

Interpreting and analysing geographical data and information

6. Refer to FIGURE 3 and your own knowledge to explain how rivers become polluted.
7. Refer to FIGURE 2 and an atlas to answer the following questions.

a. Identify three countries that are experiencing extremely high water stress.

b. Compare Australia’s level of water stress to New Zealand’s.

8. If water and sanitation is a human right, explain why some people are unable to access fresh water.
9. a. ldentify two factors that can cause water stress or water scarcity.
b. Describe the impact on a country if it is under water stress or water scarcity.

Interpreting and analysing geographical data and information

10. Read the section 2.10.6 case study on the Nile Basin and study FIGURE 6.
a. ldentify the direction in which the Nile River flows towards.
b. Outline the potential water use conflicts along the Nile River as it makes its way to the Mediterranean sea.
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LESSON
2.11 How can people overcome water scarcity?

LEARNING INTENTION

By the end of this lesson you should be able to identify global management strategies to enable water to be shared in a
sustainable way.

TUNE IN
Did you know?

¢ One in three people around the world do not have access to safe drinking water.
¢ 3.6 billion people do not have access to a safe toilet.

FIGURE 1 A typical household uses water in many ways.

1. Consider the ways water is used in your household.

a. Predict which appliance in your home uses the most water for one cycle of use: the washing machine, toilet or
dishwasher?

b. Predict how much water is used in an average shower and in an average handwash.

2. Brainstorm the names of three infectious diseases linked to a lack of safe water.
3. Describe one social impact on people that lack of access to a safe toilet could have.

2.11.1 Sustainable Development Goals: working to address
water scarcity on a global scale

To promote a more sustainable future where all people gain access to water, sanitation and hygiene, the
United Nations has developed 17 Sustainable Development Goals (SDGs). These goals aim to end all forms of

poverty, protect the planet and ensure that all people enjoy peace and prosperity, with targets to be reached by
the end of 2030. A summary of these 17 goals is shown in FIGURE 2.
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Goal 6 of the SDGs focuses on clean water and sanitation, and aims to ‘ensure access to water and sanitation
for all’. From 1990 to 2015 the percentage of people who had access to clean water increased from 76 to
91 per cent. The improvements in water access and sanitation are shown in FIGURES 3 and 4.

FIGURE 3 Percentage of global population with access to improved water facilities, 2015
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Source: World Bank (2015)
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Goal 6 FIGURE 5 Goal 6 of the

Some of the targets (by 2030) for Goal 6 are to: Sustainable Development Goals
e provide universal and equitable access to safe and affordable

drinking water for all CLEAN WAIER
AND SANITATION

e provide access to adequate and equitable sanitation and hygiene for
all and end open defecation, paying special attention to the needs of
women and girls and those in vulnerable situations

e improve water quality by reducing pollution, eliminating dumping
and minimising release of hazardous chemicals and materials,
halving the proportion of untreated wastewater, and substantially
increasing recycling and safe reuse globally

¢ substantially increase water-use efficiency across all sectors and
ensure sustainable withdrawals and supply of freshwater to address
water scarcity and substantially reduce the number of people
suffering from water scarcity

Source: The content of this publication
has not been approved by the United

e protect and restore water-related ecosystems, including mountains, Nations and does not reflect the views
forests, wetlands, rivers, aquifers and lakes (this goal was by 2020).  of the United Nations or its officials or
Member States. https://www.un.org/
sustainabledevelopment/

2.11.2 Managing Australia’s water supply

More water cannot be created, but it can be managed better. With a growing global population, and the
predicted effects of climate change, the pressure on this finite resource requires a number of solutions.

Introducing effective water management can be a challenge at any scale, whether local, national or global.
It needs the cooperation of all users, including farmers, industry, individuals, and upstream and downstream
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people in different countries or different states. With all the competing demands on water, management is often

easier to approach at a local scale.

FIGURE 6 outlines some of the ways we can develop more efficient uses for Australia’s valuable water resources.

FIGURE 6 Possible water management solutions

Install a water tank in
every house.

Fix all the leaking water pipes.

Use more groundwater.

Relocate most of Australia’s
farms to the north where
most of the rain is.

Use cloud seeding to make it
rain more.

Divert rivers back inland to
stop water reaching the sea.

Possible water management

solutions

Australians should reuse and
recycle water.

Build more desalination plants.

Build more dams.

Use pipes to move water from
areas of high rainfall to areas
of low rainfall.

Increase the price of water
to homes.

Move water from wet areas
Use drip irrigation on all crops such as Tasmania and Cover reservoirs to stop
to save water. northern Australia to dry evaporation.
areas using ship tankers.

Agriculture uses the greatest amount of water in Australia (refer to section 2.9.2). Making irrigation systems
more efficient and getting more production for every drop of water used makes sense. Some irrigation systems
waste up to 70 per cent of their water through leaks and evaporation, so changing the irrigation method can
save water. Other management practices include recycling, using desalinated water and using stormwater.

2.11.3 Managing water across borders

About 260 drainage basins across the world are shared by two or more countries,
and 13 river basins are shared by five or more countries. Depending on their
location in the catchment, some countries can suffer reduced access to water
because of other countries’ usage. This shows the interconnection between places cloud seeding implanting clouds
— what happens in one place affects another. Diverting rivers, building dams, with substances to cause raih
taking large amounts of water out for irrigation, and creating pollution can all Z?it:;ment the drainage basin of
lead to conflict between countries, states and political groups.

desalination a process that
removes salt from sea water
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Country disputes have occurred in the Nile Basin in north Africa, along the Mekong River in Asia, the Jordan
River Basin in west Asia (the Middle East) and along the Silala River in South America. FIGURE 7 shows
construction of the Grand Ethiopian Renaissance Dam along an upstream section of the Blue Nile in northern
Africa. The dam is being built by Ethiopia to produce hydroelectricity and the effects of the dam has caused a
dispute with the downstream countries of Egypt and Sudan.

FIGURE 7 The construction in Ethiopia of Africa’s biggest dam has caused
regional conflict.
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Conlflict can also happen within a country, which has happened with the Murray—Darling Basin in Australia,
across four states and one territory. Upstream uses of the water impact water quality and water security for
downstream users of this precious resource.

Some countries sign international agreements or treaties to try to share water between nations. These include
the Rhine and Danube rivers in Europe, and the Ganges and Brahmaputra rivers in Asia.

2.11.4 How can water-borne diseases be reduced?

Access to water does not ensure people have access to clean and fresh water. Dirty water and lack of proper
hygiene kill around 315 000 children around the world every year, most of them younger than five. The
diseases that can be passed on to people as a result of contaminated water include diarrheal diseases such as
cholera, typhoid and dysentery. Malaria, a disease transmitted by mosquitoes, kills about one million people
every year.

People use different methods to treat the water they have collected. They can let it stand and settle, strain it
through a cloth, filter it, add bleach or chlorine, or boil it. Some people do not treat their water at all.

When barely enough water is available to drink or to cook with, it is difficult for people to set aside water for
washing hands and cleaning clothes. However, hygiene and sanitation are very important for health.

Many aid groups (such as Water.org, Clean Water Fund, Global Water Challenge and The Water Project) work
on projects to improve sanitation and access to clean water. Building cheap and effective toilets and teaching
the community about good hygiene all help to reduce disease.
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FIGURE 8 Collecting water that is unsafe to drink

FIGURE 9 The Citarum River in Indonesia is one of the most polluted rivers in the world.
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FIGURE 10 A poster educating people about cholera and the measures to

prevent it

STOP CHOLERA

WITH SAFE WATER, SAFE FOOD & GOOD HYGIENE PRACTICES

CHOLERA is a water-borme disease,
spread by contaminated food or
water.

Cholera causes acute watery diarrhoea
(watery stool), and if left untreated, it can = —
lead to DEATH within hours.

S —
Other Symptom Include: Vomiting. —— e

HOW TO PREVENT CHOLERA
Make Water Safe

Safe Food Preparation
WASH IT, PEEL IT OR COOK IT.
*  Wash fruits ond vegetobles with

® Mlﬁvlbbohntu;m
* Cook food well, and cover properly

Wash Your Hands
*  Wash your hands frequently
cleen,

IF YOU EXPERIENCE SUDDEN DIARRHOEA (WATERY STOOL), VISIT A HEALTH CARE FACILITY IMMEDIATELY.
Toke oll sick porsons with the symplons above 1o o heolth core foclity Immedictely.
INCOC Tol-frow Murber G800-070000-10. SMS: + 234 809 933 3377 Whendgpx + 234 708 711 GBI, wwwencde.govng

2.11 SKILL ACTIVITY: Communicating

Geographers like to look at patterns over space. Find an atlas map showing population density and compare it
with FIGURE 3. Refer to countries in North Africa and West Asia in your answers. (Refer to the Regions resource

in the digital documents section of the Resources panel.)
1. Name three coastal and two landlocked countries in these regions.

2. Conduct research to find out how many countries in these regions suffer deaths caused by poor sanitation

and dirty water.
3. Name the continents and regions that have the fewest deaths.

i

. Why do you think this spatial pattern exists? (Hint: look at maps in your atlas that show wealth.)

5. Many aid agencies work in countries and regions to improve access to sanitation and clean water. Choose
one of those listed in this topic and find out more about what they are doing. How will their work make a

difference to the living conditions of the people?

6. Plan a video presentation that is interesting and catchy and will help people understand the action needed to
improve access to clean water and sanitation. Use video and video editing programs and internet research in

your planning.
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2.1

Resources

Digital document Regions (doc-17950)

1 Exercise learn

i

2.11 Exercise L These questions are
even better in jacPLUS!
¢ Receive immediate feedback
* Access sample responses
W LEVEL 1 W LEVEL 2 W LEVEL 3 e Track results and progress
1,2,4 3,5,6,8 7,9,10

Learning pathways

Check your understanding

1.

5.

Select the correct options to complete the sentence. Desalination is a process that removes pollutants / salt
/ clean water from sea water / river water / greywater.

. What is the aim of a desalination plant? Select the best option from the list provided.

A. To provide drinking water

B. To add minerals to drinking water
C. To produce salt

D. To remove salt from spring water

. Explain why it is difficult to manage water when the water supply crosses country or state borders.
. Determine if the following are true or false.

a. Goal 6 of the SDGs focuses on clean water and sanitation,

b. The 17 Sustainable Development Goals (SDGs) are only aimed at developing countries.

c. Dirty water and lack of proper hygiene kill around 200 000 children around the world every year.
Identify two ways the government attempts to ensure a reliable water supply.

Apply your understanding

6.

Explain what community-led sanitation projects aim to do.

Interpreting and analysing geographical data and information

7. Refer to an atlas, FIGURE 3 and FIGURE 4 to answer the following questions.

a. Describe the location of places with poor access to water and sanitation.
b. Suggest two reasons these places are unable to access improvements to water and sanitation.

Concluding and decision-making

8.

a. From the list of strategies outlined in the poster in FIGURE 10, identify which would be the most challenging to
adopt and why. Which strategy would be the easiest to adopt and why?
b. Indicate whether each of the following factors are advantages or disadvantages of using recycled water.
i. Reduces stress on drinking water
ii. Creates jobs
iii. Perception of a higher risk of contamination
iv. Good for farming through increased nutrients for the soil
v. Perception of a potential risk to health

9.

10.

a. Explain how the SDGs aim to improve accessibility to clean water and sanitation.
b. Elaborate on two ways Goal 6 of the SDGs aims to improve global water stress and water security.
Describe two sustainable ways of reducing the impacts of drought. Give reasons for your choices.
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LESSON
212 INQUIRY: What is the water quality of a local
waterway?

LEARNING INTENTION

By the end of this lesson you should be able to research the water quality of a local catchment or waterway and
produce a report and presentation on your findings.

Background

Water is our most valuable resource, and the management of this vital resource should be a priority at a

local, regional and global level. Everybody lives near some sort of catchment—a river, creek, drain or other
waterway is usually close to your home, school or neighbourhood. Water quality can affect health in many
ways. Rivers and streams act as drainage systems. When it rains, water transports rubbish, chemicals and other
waste into drains and, eventually, rivers.

Your team has been selected to research the water quality of a local catchment or waterway and produce a
report and presentation on your findings. Be sure to measure water quality at different locations along the river,
creek or stream, and try to determine the causes of different water quality.

A full investigation of water quality requires primary and secondary methods of research. Primary research
in Geography refers to field observations, photographs and data collection that takes place by you or your team
on a specific day. Secondary research refers to the use of published material that has been prepared by an
organisation or another team such as a topographic map, media article or stream watch report.

Examples of primary research methods include:
1. collecting and testing water samples from a body of water
2. documenting evidence of litter and water contamination
3. observing water bugs, which provide evidence of a healthy body of water.

FIGURE 1 When investigating water quality, primary research methods include collecting water samples,
documenting evidence of litter and observing water bugs.

primary research collection of

Before you begin original information

secondary research collection
Access the Inquiry rubric in the digital documents section of the Resources panel to of resources on an issue,
guide you in completing this task at your level. At the end of the inquiry task you can prepared by others and offering

. . ifferent viewpoint
use this rubric to self-assess. CRERT VSRS
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Inquiry steps

Step 1: Questioning and researching using geographical methods

Research the main features of your local river catchment area.

What sort of data and information will you need to study water quality at your fieldwork sites?

How will you collect and record this information?

Where would be the best locations to obtain data? You can determine this once you know which
waterway(s) you are visiting.

How will you record the information you are collecting? Consider using GPS, video recorders, cameras
and mobile devices (laptop computer, tablet, mobile phone).

Step 2: Interpreting and analysing geographical data and information

Gain some knowledge of the fieldwork location and requirements before you visit the site.

Access topographic maps and Google Earth to help you become familiar with the location. Using these
tools, complete a sketch map of the waterway(s) and label the sites you are going to visit.

You can then scan your sketch map and have it available electronically on the field trip. Alternatively, use
Google Maps to record all the sites you visit.

Determine what equipment and resources you will need to bring with you to each site to collect the data.
Working in groups to collect the data is useful, with each group collecting different data at each site.
Access the supplied data collection templates to use electronically on your mobile device, or print copies.

FIGURE 2 Data can be collected at the site and then entered immediately into data collection templates.
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Step 3: Concluding and decision-making

Collect, collate and share your data, and then decide what information to include in your report and the most
appropriate way to show your findings.

If using spreadsheet data, make total and percentage calculations. Some measurements are best presented in a
table, while others are better in graphs or on maps. If you have used a spreadsheet, you may like to produce
your graphs electronically.

Use photographs as map annotations (either scanned and attached to your electronic map or attached to your
hand-drawn map) to show features recorded at each site. You may also like to annotate each photograph to
show the geographical features you observed.

Describing and interpreting your data is important. Broad descriptions can also be made of your findings,
which might include answering some or all of the following:
e Where is water quality highest (best) in the waterway studied?
e [s water quality better in the upper reaches of the river or creek?
e Does an urban waterway have better water quality than a rural waterway?
e Does surrounding land use have an impact on water quality?
e Do large waterways have better water quality than smaller waterways?
What were the main contributors to poor and good water quality?
e How does surrounding vegetation affect water quality?

Access the digital documents section of the Resources panel to download the following:
e Data recording template
e Presentation template
e Record sheets
e Report template

Step 4: Communicating

Communicate your findings. You will now produce a fieldwork report and presentation to present your
findings. Your report and presentation should include all of the research that you completed and all evidence to
support your findings.

Ensure that your report includes the following:
e atitle
e an aim
¢ a hypothesis (what you think you will find). Write this before you go into the field.
e your findings
e a conclusion.

You will also need to recommend some type of action that needs to be taken to improve water quality in the
creek or river you visited.

Complete your self-assessment using the Inquiry rubric or access the 2.12 exercise set to complete it online.

Resources

Digital documents Inquiry rubric (doc-39245)
Data recording template (doc-39246)
Presentation template (doc-39247)
Record sheets (doc-39248)
Report template (doc-39249)
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LESSON
2.13 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

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

2.2 What are environmental resources?
People depend on the Earth’s environmental resources for survival.

e Environmental resources can be renewable and non-renewable.

Careful use of environmental resources will ensure their sustainability.

Australia has an abundance of environmental resources, both renewable and non-renewable. These include
minerals, soils, forests and natural scenery.

2.3 How is water used as a resource?
o Water is a renewable resource in most forms.

The water cycle is a process that cycles water in different forms across places.

Water connects places as it moves through the environment.

2.4 How is groundwater a resource?

e Groundwater is water stored in aquifers under the ground and is an important source of water for people living in
arid and semi-arid regions.

¢ |f more groundwater is used than is being recharged, aquifers may dry up; groundwater can, therefore, be
regarded as a finite and non-renewable resource.

e Many groundwater sources throughout Australia have long been used by First Nations Peoples, and passed on in
Dreaming stories and songs.

2.5 How does groundwater connect people?
e First Nations Australians use groundwater sources in dry regions to sustain life.

e Many springs and soaks have cultural significance for local Aboriginal Peoples whose ancestors relied on the springs for
survival.

Knowledge of the springs has been passed down over many generations through Dreaming stories.

2.6 How is water distributed across the world?
Of all the water in the world, only a small fraction is available to people to use.

Rainfall varies widely across the world.
e Green water, blue water and potential water sources are found in places around the world.

Climate change is affecting the amount of water available in many locations around the world.

2.7 How does Australia’s climate affect its water availability?
e Australia is the driest permanently inhabited continent in the world.
e Australia’s rainfall is highly variable even at a global level.
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2.8 Investigating topographic maps: The value of water in Noosa
e The environment around Noosa is valued for economic, aesthetic and cultural reasons.

e Management strategies help to ensure the demands of tourist and locals are met.

2.9 Does everyone have enough water?
Globally, water is mainly used for agriculture, but this varies from region to region.

Australia uses 70 per cent of its water for agriculture.

Virtual water includes the water used to manufacture food and goods.

Some foods and goods require very large amounts of water to be produced.

e Countries that export these high water-use products are virtually exporting their water; countries importing these
goods are virtually importing water.

A strong relationship exists between First Nations Australians’ use of water and the landscape.

2.10 What water scarcity exists in Australia and the world?
e Access to adequate and clean water and to adequate sanitation varies across the world.
e Africa has the worst data related to water and sanitation provisions.
e Women are over-represented in the task of fetching and carrying water.

e Australia is the driest inhabited continent on Earth and, although it has several large rivers, the availability of fresh water
is scarce.

A drought is a prolonged period of below-average rainfall, when not enough water is available to supply our
normal needs.

Weather events such as El Nifio can produce extended periods of drought.

2.11 How can people overcome water scarcity?
e Water needs to be carefully managed for enough people to receive an adequate supply.
e Access to clean and sufficient water and adequate sanitation reduces health-related deaths.

e Work on the Sustainable Development Goals have resulted in improved access to clean water and sanitation but
a lot of work is still to be done to improve this for many more people.

e Cross-boundary water management needs to be carefully planned to ensure upstream and downstream
populations share the resource equitably.

e Personal behaviours can help minimise water use and wastage.

e Governments have a significant role in managing drought and water scarcity. Proper water management includes
the development of technologies, such as desalination plants, and encouraging more responsible household
water use.

2.12 INQUIRY: What is the water quality of a local waterway?

e Water quality will vary depending on the location of the testing site and whether or not rain has fallen in the
previous 24 hours.

¢ All recordings should be dated to add validity to the results.

2.13.2 Key terms

aquifer a body of permeable rock below the Earth’s surface that contains water, known as groundwater; water can move along
an aquifer

artesian aquifer an aquifer confined between impermeable layers of rock; the water in it is under pressure and can flow upward through
a well or bore

atmosphere the layer of gases surrounding Earth

catchment the drainage basin of a river

climate change any change in climate over time, whether due to natural processes or human activities
cloud seeding implanting clouds with substances to cause rain

continuous resource a resource that is never used up by humans
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desalination a process that removes salt from sea water

Dreaming The Dreaming in First Nations spirituality, the beginning of earth and the cycles of life and nature, explaining creation
and the nature of the world, the place that every person has in that world and the importance of ritual and tradition

El Nino the reversal (every few years) of the more usual direction of winds and surface currents across the Pacific Ocean; this
change causes drought in Australia and heavy rain in South America

environmental resource a material found in nature that is necessary or useful to people

evaporation the process by which water is converted from a liquid to a gas and thereby moves from land and surface water into
the atmosphere

groundwater a process in which water moves down from the Earth’s surface into aquifers
hydrologic cycle another term for the water cycle

mound spring mound formation with water at its centre, formed by minerals and sediments brought up by water from artesian
basins

non-renewable resource a resource that cannot be renewed in a short time and is finite

potential resource a resource that exists but is unusable in its current state, such as salt water, ice and water vapour
precipitation rain, sleet, hail or snow and other forms of water that fall from the sky when water particles in clouds become too
heavy

primary research collection of original information

rainfall variability the change from year to year in the amount of rainfall in a given location

relative humidity the amount of moisture in the air

renewable resource a resource that can be naturally replaced if carefully managed

secondary research collection of resources on an issue, prepared by others and offering different viewpoints

soak place where groundwater moves up to the surface

southern oscillation a major air pressure shift between the Asian and east Pacific regions; its most common extremes are El
Nifio events

uranium a dense grey radioactive metal used as a fuel in nuclear reactors
virtual water all the hidden water used to produce goods and services

water footprint the total volume of fresh water that is used to produce the goods and services consumed by an individual or a
country

water scarcity when the demand for water is greater than the supply available
water stress a situation that occurs in a country with less than 1000 cubic metres of renewable fresh water per person

2.13.3 Reflection

Revisit the inquiry question posed in the Overview:
What effect does the uneven distribution of water resources have on the lives of people?

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.

Resources

eWorkbooks Customisable worksheets for this topic (ewbk-13432)
Reflection (ewbk-10543)
Crossword (ewbk-10542)

Interactivity Water as a resource crossword (int-7700)
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213 Review exercise

Students, these questions are even better in jacPLUS

Receive immediate Access Track your
feedback and access additional results and
sample responses questions progress

Multiple choice

1.

What is the main difference between a renewable and a non-renewable resource?

A. Renewable resources are cheaper than non-renewable resources.

B. Renewable resources are more expensive than non-renewable resources.

C. Renewable resources can be replaced in a longer period of time than non-renewable resources.
D. Renewable resources can be replaced in a shorter period of time than non-renewable resources.

. Which statement explains the phrase ‘Freshwater: lifeblood of the planet’?

A. Earth is made up of 90 per cent water.

B. Rivers and streams catry water.

C. Water is precious because it is the basis of all living things.
D. Earth is made up of 50 per cent water.

. Only 2.5 per cent of the world’s water is fresh water. Where is most of this locked up?

A. Groundwater

B. Wetlands

C. Glaciers, snow and ice
D. Atmosphere

. How are groundwater and surface water interconnected?

A. They are not interconnected but are two different water systems.

B. Surface water is evaporated and then precipitated back to Earth.

C. Rivers slowly fill up aquifers.

D. Groundwater is replenished when surface water infiltrates deep into water-bearing rock or aquifers.

. What is groundwater?

A. Water that collects on the surface of the ground

B. Pools of water formed after heavy rainfall

C. Water found in the pores within soil, sand and rock in the earth
D. Water that has been boiled and is safe to drink

. Water can be classified as either blue or green water. What does green water refer to?

A. Water that is stored in the soil, stays on top of the soil or in plants
B. Water that is contaminated by blue-green algae

C. Water that is stored in underground aquifers

D. Water stored in oceans (salty water)

. What is the result of unequal access to resources?

A. Poverty

B. Dropping food prices all over the world
C. Rising food prices all over the world

D. End to famines
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10.

S

. When does water scarcity occur?
A. When the demand for water is greater than the supply available.
B. When the demand for water is less than the supply available.
C. When too much water is available to fulfill all demands.
D. When not enough water is available to fulfil all demands.
. Approximately 10 per cent of people in the world do not have access to water that is safe to drink.
Approximately how many people in the world do not have access to safe drinking water?
A. 84 million
B. 8 billion
C. 844 million
D. None
Investigating geographical issues using primary and secondary research methods ensures many viewpoints
and original data are included in the study. What is an example of primary research methods?
A. A media article about a local river
B. An image taken by a local photographer of the pollution in the river
C. Water quality measurements taken by you at the local river
D. Information about the river from the council website

hort answer

1.

12,

13.

Answer the following.

a. Suggest three ways that people use groundwater as a resource.

b. Explain how groundwater is used unsustainably.

Drinking unsafe water creates a number of problems. Identify two impacts of unsafe drinking water on the
lives of people in developing countries.

Explain one social impact of water scarcity on a local community in a less economically developed region.

14. Explain two water management strategies used by communities to improve the sustainability of water as

an environmental resource.

Concluding and decision-making

15. Climate scientists predict that many areas of the world will receive less rain as global temperatures

increase. Identify two problems that may arise in regions of the world where rainfall decreases. You should
consider problems that may arise for people and for the environment.

Hey teachers! Create custom assignments for this topic

i? Create and assign 3 Access quarantined - Track your
10

unique tests and exams tests and assessments 4y  students’ results

Find all this and MORE in jacPLUS (C)
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LESSON
3.1 Overview

Hey students! Bring these pages to life online

Watch Engage with
videos interactivities

Find all this and MORE in jacPLUS C)
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Answer questions r,) ‘
and check results .

How does weather and climate, including severe weather events, influence the distribution and wellbeing

of human populations?

What impact could the lack of water resources have on communities and how can it be improved?

3.1.1 Introduction

Have you ever wondered why the
weather isn’t the same across the
entire country, state or even city?
Weather patterns change depending
on a number of geographic factors
and this, in turn, influences the
frequency and amount of rain
received in each location.

Weather influences the level of
precipitation experienced in different
places. If too little rain falls, drought
can develop, sometimes producing
heatwaves — days of dry, hot
weather. If too much rain falls,
flooding will occur. These extreme
weather events have many effects,
and these can be more severe in
certain parts of the world. While

we cannot control these events, we
can learn from the past and plan to
minimise the impacts of these events
in the future.

Resources

FIGURE 1 Weather changes can produce droughts in some places
and flooding in others.

eWorkbook Customisable worksheets for this topic (ewbk-13433)

Video eLesson Water variability and natural hazards (eles-6031)
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LESSON

3.2 What is the difference between weather

and climate?

LEARNING INTENTION

By the end of this lesson you should be able to understand the differences between weather and climate and

how each system plays a role in water availability.

TUNE IN

FIGURE 1 Weather and climate are related yet separate systems.

As you will learn in this lesson, the
terms weather and climate relate to
connected but separate systems.

Working with a partner, write a list
of the weather and climate related
events of which you know.

Once you 