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How to use this textbook

Chapter openers feature Before you start and Let’s begin

sections, which focus your attention on the topics being

studied and prepare you for your in-depth investigations.

Inland water
environments

Key terms

Fieldwork tasks provide step-

NOTE THIS DOWN

FIELDWORK 8.1 EXPLORING HUMAN WELLBEING IN YOUR

by-step instructions to assist
you with conducting fieldwork
related to a specific location.

Geographical facts highlight

=
H
:
H
H

interesting information to enrich
your learning.

Case study 102

‘ONIZETIIM NYWNH 40 S3HAVA030 Z LIND

Case studies extend on
information to add another
layer to your knowledge
and understanding.
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A variety of activities and research tasks explore key
concepts, develop skills and draw back to the general
learning capabilities and cross-curriculum priorities.

How to use this textbook  xv

Note this down sections
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@ NOTE THIS DOWN RESEARCH 1.6

recommend the use of a range
of graphic organisers to help you
record and revise key ideas.

Glossary terms are bolded in
the text, defined in the margins
and collated at the end of the
textbook for easy reference.

enionmetal decsion-naking 1 exanol s en e or .

The Precautionary Principle
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Chapter summary End-of-chapter ° - End-of-chapter questions include
SEEES e e ompmmesmeses | multiple-choice, short-answer, and
e e extended response to test your
— 2
R . oo H knowledge through the reinforcement of
= T . key concepts and application of skills.
o 3
e T T Chapter summaries review the main
mmrenany ©STim———— ideas of the topic to consolidate what
m::.l:yv:':nmigncwnymgm-m e peson You have learned.
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Additional resources are available free for
users of this textbook online at Cambridge
GO and include:

e the PDF Textbook - a downloadable
version of the student text, with note-
taking and bookmarking enabled

e qctivities in Word format

¢ links to other resources.
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these resources. '
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enhance tfeaching and learning in a digital environment.
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from your Educational Bookseller, or you may have already purchased the Interactive
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www.cambridge.edu.au/go
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0.1

ISBN 9781107696969

Introduction

Geography is the study of the Earth, especially
the surface; how it works and how humans
interact with it. It involves describing, analysing
and evaluating in order to understand and even
predict how the elements that make up our world
operate. It also includes the many ways that
people can affect and use their environments,

© Catherine Acworth et al 2014

from the individual or family unit to the impact of

larger groups, companies and even governments.
How we live on the Earth and how we change the
environment today influences what the planet will
be like in the future. This geographical skills toolkit
explains the skills and concepts used in the study
of geography. These tools will help you to think
like a geographer as you explore environmental
change and differences in human wellbeing.

Photocopying is restricted under law and this material must not be transferred to another party.
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Source 0.1 There are a number of human-induced environmental changes that pose challenges for sustainability.

0.2 Geographical
inquiry and skKills

What often sets geographers apart from others
interested in the world are the methods we use
to investigate. Geographers are not truly happy
until they have collected data in the field and
developed a series of hypotheses to test their own
work and investigation methods. Geographers
enjoy working together in teams to share and
discuss ideas. They know that the

hypothesis a proposition  world is their laboratory and that
made on the basis of
limited evidence, used

as the starting point for ~ effective. As a geography student,
further investigation  you will be using the methods

of the professional geographer,

inquiry-based research is highly

although on a smaller scale. You follow an inquiry
approach by working through a set of skills that
represent a complete investigation:

* observing, questioning and planning

* collecting, recording, evaluating and

representing
* interpreting, analysing and concluding

Source 0.2 Geographers are involved in highly specialised
work that helps us to live sustainably on the planet, minimising

* communicating

¢ reflecting and responding negative impact and supporting biodiversity in the environment
e fieldwork. as well as improving the lifestyles of people around the globe.
ISBN 9781107696969 © Catherine Acworth et al 2014 Cambridge University Press
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4 Geography for the Australian Curriculum 10

Depending on the type of inquiry, you may only
need to focus on a particular skill. Your work
becomes part of the complex web of data collected
and analysed to ensure our global footprint rests
lightly on the planet, allowing environmentally
sustainable and responsible human activities.

Observing, questioning
and planning

Geography is a scientific study and uses the
same methods as other branches of science.
The geographer begins planning an inquiry by
observing issues or problems and developing
geographically significant questions.

Develop geographically significant
questions

Geographically significant questions are questions
that are worth investigating. The inquiry questions
at the beginning of each chapter form a model
for geographical study, demonstrating the method

questions as appropriate. These questions become
the language of our study, moving us beyond the
known and into discussions and debates where
there may be no right or wrong answer, just many
options and challenges to be explored as an
integral part of our understanding.

Collecting, recording,
evaluating and representing

How do we collect and record information? How
do we evaluate and represent this information?
The geographer uses a range of tools to
gather information and needs to be aware of
where information comes from in order to use
it effectively.

Primary and secondary sources

Information gathered in the field or directly
connected to our research is called a primary source.
Primary sources are essential to valid scientific

inquiry. They are targeted

used to construct a framework of questioning and and specific to the task. We

primary source information
that comes directly from the
event or area we are studying.
It is first hand’ and is how we
classify the majority of data
collected during fieldwork

understand how it has been
the
used in the process and if there

learning. They prepare you for the learning to

come and allow you time and readiness for the collected, methodology

material ahead. They are not intended to limit

your learning so that at the end of the chapter were any elements that may

you are only able to respond to them; rather they have given unexpected results.

are a scaffold that supports you to build your Information collected by others — perhaps

learning a level at a time, adding your own inquiry  people not directly involved in our research — is

Inquiry questions

* How can social and economic needs be met without
degrading the environment?
What are the key threats to sustainability?

Why is intergenerational equity fundamental to the decisions

we make about development?

What is our role in sustainability to protect Earth’s resources
for humans and all life forms?

To what extent have human actions contributed to climate
change in the previous 150 years?

Source 0.3 Examining the questions from Chapter 1 ‘Sustainability’, it is clear in what direction the study will develop.

ISBN 9781107696969 © Catherine Acworth et al 2014
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Geographical skills toolkit 5

called a secondary source. Secondary sources can country. Where do people live? How far do they
also be valuable and even reduce the work we travel each day to work or school and what
need to do directly. For example, transport do they use regularly? This is information

secondary source  the Australian Bureau of Statistics that would be difficult for us to collect on our
information that is put
together by someone
else or someone not  geographylOweblinks for a link to its When collecting information, we need

(go to www.cambridge.edu.au/ own on such a large scale, but can be very useful.

directly involved in - website) conducts the Census every to be aware of ethical protocols including
the event or area that

we are investigating four years, collecting demographic confidentiality, informed consent, citation and

(population) information for the integrity of data.

NOTE THIS DOWN

Copy the graphic organiser below and summarise what you have learnt about primary and secondary sources.

@
m
o
@
2
>
i)
T
0o
>
-
)
2
—
-
n
|
o
o
—
=
|

Sources ‘ Definition Examples
Primary Field notes
Secondary Census data
Evaluating for reliability, bias Representing data
and usefulness Once we have collected our data, we need to

It is important that we can trust the data we use present them in the most appropriate form. Some

. information easily fits into a written discussion
in our research. We need to know that the way Y ’

. while numerical or quantitative data may work
they were collected has been appropriate and 4 4

. o better in a visual representation such as a graph
consistent. It is important that the way our data

. . or diagram. Other data work well in an annotated
are gathered is reliable, but also

photograph, a sketch or even a map. Geographers

that we are aware of any bias in

bias having a particular not only analyse the data they have, but view them
interest or view that the collection of the information ’

limits one’s ability to  that may make us review its value. cliltlc.al;y to d.ec1de -Tl]};at the best format for sharing
irj . . . . that t .
make a fair judgement If we are interviewing people in at mtormation Wil be

a town about where they prefer
to source their energy supply, it is relevant to
the integrity of the information to know if the
person being interviewed is a high energy-using
small business owner, or works for a coal-driven
electricity company, or perhaps is a consumer
with no particular economic interests in any
energy supply networks. Knowing this allows us

to evaluate whether we can trust the information -3 Preventive Post-conflict
and how useful it will be in our work. . diplomacy peacebuilding
s
Routine -
diplomacy Reconciliation

TIME

[
»

Source 0.4 Data can be represented in a range of appropriate forms including
scatter plots, tables, field sketches and annotated diagrams.
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Maps are probably the best-known geographic tool.

o
Andalusia

Brewton
e Ge

| (EEQAED De Funiak Spring

Fort Walton
Beach

Pensacola

Gulf of Mexico

The same river can be viewed on a series of maps
with information adding to our understanding of
the system. We can see how steep the river valley
is, the direction it flows and the type of landscape
it flows through. All of this information allows us
to predict the impact of changes to the river if the
surrounding environment changes.

Maps have a series of conventions that help us
to construct and interpret them, including symbols,
colour coding, orientation and scale presentations.
They allow us to present and analyse data in a
visual format, giving us the ability to understand
the information spatially, as separate parts of the

environment.

of and

gathering information to try to answer those

Setting a series inquiry questions
questions is important, but how we understand
our information is vital to any geographic
study. As a geography student, you need to be

ISBN 9781107696969
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able to identify and propose explanations for
spatial distributions, patterns and trends, and
infer relationships. What is it that our data are
showing? Do they point to further questions that
require investigation in order for our work to be
considered complete?

If the initial inquiry questions are clear and
detailed, and if the research was appropriately
targeted, then we have the information required
to make informed conclusions. Let’s take a closer
look at what that means.

*  Was your inquiry specific and measureable?
* Did your research include data collection?
e Did you also check your data with another
research tool such as the internet?

If you can confidently answer ‘yes’ to all of
the questions above, then you are ready to
begin analysing your data and reaching logical
conclusions. Start by answering your inquiry
questions, not with a yes or no, but explaining
why/how you are sure of your response. What
are the data you have that back up your answer?
Do they clearly show that you have an answer,
or is there a qualifying statement to be made?
For example, ‘The survey data from our visit

Cambridge University Press
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to the city, where we took responses from 250
people over a 1-hour period, show that 83% of
those people would prefer ...” and ‘from this, we
can say that the local council should seriously
consider ... as a part of their management plan
for the area.

It is important to not only analyse your
information, but to also decide what it is telling
you. Are you able to make any reasonable and
logical statements based on your data? Are some
aspects of them unclear? Sometimes, we need to be
honest enough to say that our research might not
have covered all angles and we need to investigate
further before we can really be sure about what
is going on. Acknowledging a weakness in your
initial inquiry or data collection shows your ability
to reflect upon your work and identify areas or
directions for further work.

Quantitative and qualitative methods

To assist with interpreting, analysing and
developing  conclusions,  geographers  use
quantitative methods and qualitative methods to gather
data. If we examine the Arctic region, we can

talk to people who use the area

to gain an understanding of how
and when they use it, giving us
qualitative methods for collecting

. in numerical form
while

information, quantitative
methods could include collecting
information on the number of
polar bears sighted or the area of

ice for the year. This information

qualitative methods
methods used to gather
data that are expressed
in non-numerical form
(can only be described)

quantitative methods
methods used to gather
data that are expressed

may be gathered using measures

that give numerical results. Both types of methods
are important for the geographer to present a
complete picture of the Arctic.

NOTE THIS DOWN

Copy the graphic organiser below and summarise some examples of quantitative methods. Use the same

organiser to summarise examples of qualitative methods.

()«

Quantitative

methods
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Discuss the importance of inquiry questions.

Identify some of the ethical protocols we need to be aware of when collecting information.
Explain why it is important to use standard geographic conventions when creating a map.

If we analyse the impact of global warming on the Arctic, what qualitative and quantitative

data could we use to support our conclusions?

Communicating

There are many ways to communicate the results of
investigations. These include but are not limited to
written, oral, graphical and visual methods. When
deciding on which method to use to present findings,
arguments and explanations, we need to consider
the subject matter, purpose and audience. It is also
important to use relevant geographical terminology
and digital technologies where appropriate.

Communication forms

Written

The most common method to convey research
results is the written report. Other methods
include essays and extended responses. There is
a need to ensure that written pieces are easy to
understand, logically organised, fluent and use the
written conventions for spelling, punctuation and
grammar. It is always a good idea to use a plan
that keeps the work on track especially if there is
more than one writer.

Oral

It is just as important to have a plan with an oral
presentation as it is with a written report. The aim
is to present your findings to an audience, so there
is a need to make sure the audience can access
your information. When using computer tools to
create visual displays or presentations, be aware of
the strengths and weaknesses of the program you
are using. Make sure you use a font that is easy to
read and a background that doesn’t make it more
difficult to see the information. Always keep the
amount of text onscreen to a minimum, saving the
space for visuals and allowing your presenter to
reveal the information while speaking.

© Catherine Acworth et al 2014
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Graphical

Some data are better presented visually, through
graphs and diagrams, rather than in words. If you
are using a graph in a written report, always refer
to it and discuss what it shows, ensuring that it is
an important part of the report, not just a pretty
image designed to fill some space. If it is worth
using, it is showing something important that
deserves to be discussed.

Visual

Other visual items add interest and understanding
to your work, allowing your audience to clearly
see what your work is about and how you have
gone about your research. Make sure that all
images are clearly labelled with a title and also
have a purpose for being included in your work.
Annotation (notes added to the picture) for
field sketches you have taken or other images is
useful in a report so you can easily highlight and
refer to important sections. You should always
acknowledge the source of an image if you did
not take it yourself in the same way that you list
information sources in a bibliography.

Using geographical terminology

Any subject you study will have specific
terminology for particular ideas and topics. These
words form a vocabulary, which makes it easier
to convey ideas and meaning in the subject area.
Important vocabulary is listed at the beginning
of each chapter, highlighted and listed separately
in the margins of the pages, and collated in the

glossary at the back of the textbook.

Cambridge University Press



Geographical skills toolkit 9

Key terms

Biosphere
Carbon dioxide

Desertification

Ecologically sustainable

development
Economic development
Ecosystem functioning
Environmental impact

assessment

Environmentalism
Fossil fuels

Global warming
Greenhouse effect
Intergenerational equity
Land clearing
Renewable energy
Stakeholders

The Precautionary Principle

Source 0.6 You should take the time to memorise and build your geographical vocabulary as it is introduced in each chapter.

With a partner, spend five minutes memorising the words in the vocabulary list below. When
you and your partner are confident that you know all the vocabulary, select some words and
test each other to see who remembers more.

carbon dioxide (CO,) a chemical compound
composed of two oxygen atoms bonded
to a single carbon atom. It is a colourless,
odourless gas.

carbon pricing placing a price on carbon put
into the atmosphere as carbon dioxide
through either subsidies, a carbon tax,
or an emissions trading (‘cap and trade”)
system

conservation the protection of plants and
animals, natural areas, and interesting
and important structures and buildings,
especially from the damaging effects of
human activity

ecological footprint the measure of human
demands on the Earth’s ecosystems

economic development sustained actions
of stakeholders and communities that
promote an improving standard of living
and a healthy economy

egalitarian equality for everyone in terms of
social, political, economic and civic rights

ISBN 9781107696969
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environmental management an attempt to
control human impact on and interaction
with the environment in order to conserve
the environment

fertility rate the number of live births per
1000 head of population, usually shown
as a ratio

fossil fuels natural fuels such as coal or gas,

formed in the geological past from the
remains of living organisms

global warming rise in the average
temperature of the Earth’s atmosphere

Greenhouse Effect the retention of the
Earth’s heat by atmospheric gases

Gross Domestic Product (GDP) the value
of all the goods and services a country
produces divided by the number of
people living there

Gross National Product (GNP) the measure
of the value of all the goods and services
a country produces in a year

Cambridge University Press
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10  Geography for the Australian Curriculum 10

Human Development Index (HDI) a tool

that is used to measure the wellbeing
of a country, developed to overcome
the shortfalls of other economic

marine hazard a geological process in the
marine environment that has created
conditions with a potential of being
hazardous

measurements and takes into account mortality the number of people dying

aspects of life rather than simply finances ozone gas formed when oxides and

human wellbeing happiness in terms of how
people actually feel (a subjective side)
and the conditions for people to feel this
way (an objective side)

nitrogen react with sunlight. In the
upper atmosphere it absorbs UV
rays, preventing them from reaching
the Earth. At lower levels, ozone
indentured labour the labour of people who is a pollutant caused by vehicle
worked under very restrictive conditions and industrial emissions, the main
and contracts in return for food and component of smog
accommodation or to pay off debts; per capita per person

e.g. Indians in Fiji . .
8 J spatial scales the extent, size and

land degradation the deterioration of land,
including its top soil, vegetation and

location of something being studied.
For example, the climate of a large

water resources area such as central Australia versus
land management the process of the microclimate of a small area such
managing the use and development as a westward-facing slope

of land resources tariff a tax imposed on imports
marine environments oceans, seas, bays,
estuaries and other major water bodies,

including their surface

Digital and spatial technologies

The use of digital and spatial technologies in
geography is becoming more important, both in
geographic work and in the wider community.
Not only is this an employment growth area, but
digital information has become part of everyday
life for many people. There is also a range of
digital communication technologies such as blogs
and wikis, electronic surveys and social media
applications that can be used effectively to gather
data and share results. The trick is to make sure we
use them because they are the best tools available
for the specific task at hand.

Source 0.7 We easily view satellite maps and weather radar on
smart phones from anywhere in the world without thinking about
the technology that makes it all possible.

ISBN 9781107696969 © Catherine Acworth et al 2014 Cambridge University Press
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1

Reflecting and responding

As already mentioned, we should always reflect
on the information we have, looking critically to
understand what it shows and to see what work
still needs to be done to make it more useful.

This also applies to data, whether we collected
them or whether they are being presented to us by
others. Can the information be checked through
another source, or do we trust it because of a
known collection method? What is the information
showing us? How can we respond to it? How can
we use it? These are the crucial questions that
must be asked if we are to make effective use of
the information rather than allow the data to exist
without analysis or response.

Thinking about the material allows us to
absorb and bring together the key ideas, leading
us to a point where we can put forward solutions
to challenges in the world. When putting forward
solutions, it is important that we take into

account environmental, economic and social
considerations. The purpose of our inquiry is to
understand the current situation and to propose
thoughtful options for the future.

A possible method for achieving this is through
a cause and effect graphic organiser outlined below.

Once our information is categorised into the
cause and effect chart, we can start to analyse it
more efficiently. Any discussion of the issue would
want to examine the links between the causes
and effects. How do the effects contribute to the
original issue or create new ones? Could some
items be in both columns?

If we look specifically at the issue of air
pollution, we list the causes of air pollution,
adding detailed notes. Then we list the effects of
air pollution using the same process. Look for any
unexpected links between causes and effects. One
method of keeping the information organised is to
maintain a separate page for each cause and effect.

Topic / problem:

Burning fossil fuel

Reliance on cars

Air pollution

Acid rain

Ground level ozone

Phot
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12 Geography for the Australian Curriculum 10

Fleldwork In this textbook, you will find a number
Fieldwork is at the heart of geographic inquiry. of fieldwork activities that provide step-by-
It is any activity conducted outside the classroom, step instructions on observing and recording
whether that is in your local area or a more distant  information. There are a number of ways to
location. It forms the framework for valid scientific = communicate your observations and data, including
research and supports the development of inquiry in the form of a fieldwork report. This method is
questions that make sure we are able to consider used in the textbook and explained below.

a range of strategic solutions and management

plans to maintain sustainable environments.

Front page Title and name

Ensure you have your own name (or names of group members) clearly
identified.

The front page should also contain a clear title indicating what your research
was focused on.

Contents page | Do this last, as well as numbering pages

Page 1 Aims and methods

What was your intention when you started the research? List your inquiry
questions here and, if you are able to predict what you might find, do that here
too. Describe the way you collected data to test your questions and hypothesis.

Page 2 Location map

One of the key tools for the geographer is mapping. Make sure your map is
clear, easy to read and follows the mapping conventions of BOLTSS and uses the
recognised symbols and colours of maps, such as blue for water.

BOLTSS

Border — the border should surround your map and everything that is a part of
the map (title, scale, legend, etc). It encloses the information and shows that it
all relates to the map.

Orientation — show where north is using one of the conventional symbols, for
example an arrow or full compass.

Legend — the legend or key shows what all the symbols and colours you have
used on your map mean.

Title — make sure your map has an accurate title that explains what the map

is showing, for example Shopping Centre Traffic Flow, 1-3 pm, Thursday 26
December 2013.

Scale — the map’s scale shows how big the area shown on the map is in the
real world.

Source — indicate where you obtained the information for the map. This could
include your own measurements, a search engine, GPS mapping system or the
local council offices.

Page 3 Introduction
Give a brief description of the study sites and any noteworthy features.

Pages 4 and 5 | Description of uses and pbotos
What is the area currently used for — a written description accompanied by

photographic evidence is good practice.

ISBN 9781107696969 © Catherine Acworth et al 2014 Cambridge University Press
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Geographical skills toolkit 13

Page 6 Table of usage

Effects of current use (positive or negative, short-term or long-term). A table is
an excellent way to display this information. Keep your points simple and refer
to any photographs or other data in your fieldwork report that support this
information.

Pages 7 and 8 | Description of effects of use, sketches and/or pbotos

This section needs to be quite detailed and show that you understand the area
your fieldwork is based on. Annotate any field sketches or photographs you use
to highlight and explain the space.

Page 9 Association between use and effects of use

Make the links between how the space is used and the impact of those uses on
the space. It might seem obvious, but you need to be explicit and openly state
what is going on.

Page 10 Table or written description of management strategies
What are the current management strategies being used in this space? Depending
on how many applicable strategies there are, you may choose to organise them
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in a chart or table to separate them and make it easier to discuss them later.

Page 11 Pbhotos or sketches of management strategies

Do not underestimate the impact of images in your work. It is often easier to
show how a management strategy is working than to explain in words and this
could be more interesting for the reader. Make sure your photos or sketches are

clearly labelled or annotated.

Page 12 Evaluation of these strategies

How well are the current management strategies working? Are there any parts of
them that are supporting the space well? Perhaps other sections of the plan need
re-thinking? What would you change if you had the chance? Evaluate, not just
describe. Make sure you are giving clear and balanced feedback on the current
strategies.

Page 13 Appendix, bibliography, glossary

An appendix is the section at the end of the book that provides additional
information that supports the main work. You should include an appendix

to add meaning to your work. If you undertook a survey as a part of your
fieldwork, the results could be included here.

The bibliography is an important piece of any research. Make sure you list all
information sources, websites and people who informed your work. Here’s
one method:

Author surname first, then initials (publication year in brackets). Title in italics.
City location of publisher: publisher’s name.

A glossary is a mini-dictionary for your work. You should include any words in

the glossary that your reader needs to know or understand your usage of.
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0.3

Source 0.8 The geographer at work: marking points on a map

1 What are the considerations you need to take into account when reflecting and responding
to an issue or problem?

2 List five digital and spatial technologies and evaluate their usefulness in developing a

fieldwork activity.

3 Identify two other ways of communicating your observations and data when undertaking a
fieldwork activity, other than in the form of a report.

Concepts for geographical
understanding

It is useful to have a framework that supports
and guides us in our geographic studies: a range
of tools and ideas that allow us to target our
inquiry and support our learning. The concepts
for geographical understanding (place, space,
environment, interconnection, sustainability, scale
and change) provide this, helping us to understand
and build on the work of others in the same field

Place

The world is made up of places that are given
different meanings by people. For Aboriginal and
Torres Strait Islander peoples, places can be given
spiritual meaning and shape their culture and
identity. Places range in size from your classroom
to a world region. Places are important locations
for major events, social and human interactions
as well as areas that have importance in the
natural environment.

Where

something is = {6 i de imaginary

lines measured in
degrees north and
south of the Equator

of study. In addition, it makes it possible for us to location — is very important to

confidently understand the work we do and its our studies. We can use the co-

place as valid geographic research. ordinates on a map, called latitude

ISBN 9781107696969 © Catherine Acworth et al 2014
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and longitude, to show others where Sometimes a description can help to show
longitude imaginary  something is. Latitude and longitude others where something is, or landmarks can help

lines measured in  divide the world up into a grid, and us to explain a place’s location; for example, it
degrees east and
west of the Prime

Meridian (or the  stated first. You can see in Source Maps often have their own simple system of

when using them, latitude is always is next door to the house with the red letterbox.

Greenwich Meridian) 0.9 that the position of Brisbane is coordinates to help us find particular places easily.
27.5°S, 153°E. We can be directed to the north-east corner of the
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Longitude
forest (for example, C4), allowing us to find the
correct section of forest.

Space

In geographical terms, space is the distance
between things and can involve spatial patterns.
The space around us, rather than outer space, is
the key. Space refers to the organisation of an area,
where things are (location) and their distribution.
It is about how the area is perceived, structured
and managed. If we examine a town, we can see
patterns in the street layout or the green spaces,
how far apart services like schools, churches or
shopping centres are and the pattern of major

transport networks like highways and trains. In the

— natural world, we can see mountains with a range,
Brisbane (27.5°5, 153°) the web of streams and rivers in a catchment area

the f f lak ithi land .
Source 0.9 The best-known system for locating a place is of the frequency ol fakes within a fandscape

latitude and longitude. This is an imaginary grid that covers Space refers to the distribution of items as well

the Earth, allowing people all over the world to use and share as their frequency and helps us to describe the
consistent references. patterns we see.
ISBN 9781107696969 © Catherine Acworth et al 2014 Cambridge University Press
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16 Geography for the Australian Curriculum 10

Environment

The environment has an importance in our world.
It is a term that is often used and rarely defined,
so what do we mean by ‘environment? It is the
external factors that exist within an area or region —
for example air, water, minerals, plants and animals
— and how they work together to form a system.
The term is often used to mean natural systems like
forests and oceans, but it also applies to human-
altered (anthropogenic) systems such as cities.
Sometimes, environments are not as easy to classify
and we need to recognise the importance of both
natural and human-altered elements (geologic/
rock, atmospheric/air, hydrological/water, edaphic/
soil, biotic/living and human). A natural system
such as the Arctic not only supports the plants and
animals of the region, but human populations as
well. The region is modified to provide year-round
tourism for visitors from around the globe.

Interconnection

Interconnection is based on the concept that nothing
can be viewed in isolation, but has a relationship
to other processes and systems. It recognises that
within an environment or space, there are real
connections and influences that alter the way the

space operates and is viewed. It analyses these
connections and examines the level of influence
to determine impact and predict future patterns.
It supports looking at geographic phenomena
such as urbanisation, global warming or erosion as
processes within real and complex environments.
Interconnections can be very detailed and lead
us to look at spaces or environments holistically
rather than viewing each element in isolation.

Sustainability

Sustainability refers to the ability for long-term
balance, often in the environment, and refers to
things that are not harmful, but able to continue far
into the future. Sometimes, sustainability is thought
of as being a ‘hippy’ concept, something that only
environmentalists would concern themselves with,
but it is increasingly used to mean any system
(natural or human-made) being in a healthy state
of balance. Tt helps to direct people to accept
their responsibility for their environment and to
formulate plans to protect it for the future.

Source 0.10 The concept of sustainability helps us to question
the current state of a space and to pose management solutions
to issues and challenges that we are able to identify.

4
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Scale

The main focus of this geographic concept is to see
things at different levels, from the personal, to the
local, national and through to global levels. How
we view an issue or the types of solutions we can
put forward changes as we move through these
different scales. Growing our food for personal use
is at a low scale and very controllable, with variables
such as fertilisers and pest control being our own
responsibility. Food production on a national or
global scale is very different with a supply chain
that includes producers, consumers and many levels
of processing, marketing and sales in between.

We also need to understand that choices and
management plans at one level can influence
the situation at another level. This occurs when
the federal government passes legislation that
impacts on how the individual is able to operate
or changes processes on a local level; for example,

the introduction of the carbon tax in Australia.

Change

Change refers to both space and time. It is a
concept that covers the impact of movement
and history, with human-altered and natural
environments both being affected. Looking
specifically at our local area, it is clear that it
is dynamic. Homes are built, roads upgraded,
gardens are rejuvenated and this is just the
beginning. In fact, there is so much change over
time in our local neighbourhoods that it would
seem very unusual if it all stopped.

Change over space might initially seem more
difficult. Think about what happens in your local
area if a new shop opens. Consumers who were
purchasing goods in another neighbourhood will
begin to change their shopping patterns. As a
result, traffic patterns and parking requirements
may also change from one location to another.
This is spatial change on a local scale.

In your own words, describe the concepts for geographical understanding.

2 Explain how latitude and longitude is used by geographers. What is their link to world

time zones?

3 Evaluate the long-term sustainability of your home. Develop a plan to improve its
sustainability including power supplies, water and food production.

Source 0.11
The carbon tax was

designed to reduce the
use of fossil fuels and thereby
reduce impact on the environment.
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e
Source 1.1 Alternative energy-producing technologies can reduce environmental impacts.
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Chapter 1 Sustainability 21

Main focus

To understand why sustainable use of natural resources and
maintenance of the quality and functioning of ecosystems is
critical to all life on Earth.

Why it’s relevant to us

Growing populations, economic growth and changes in lifestyle
are placing pressure on natural resources and ecosystems.
Humans must conserve and protect the environment so
that social, economic and environmental functions are not
degraded. All levels of society have a responsibility to protect
cultural assets and conserve natural resources for fair access by
future generations.

Inquiry questions

* How can social and economic needs be met without
degrading the environment?

*  What are the key threats to sustainability?

*  Why is intergenerational equity fundamental to the decisions
we make about development?

* How can we protect the Earth’s resources?

* To what extent have human actions contributed to climate
change in the previous 150 years?

Key terms

* Biosphere * Environmentalism

* Carbon dioxide * Fossil fuels

* Desertification * Global warming

* Ecologically sustainable  * Greenhouse Effect
development * Intergenerational equity

* Economic development * Land clearing

* Ecosystem functioning * Renewable energy

* Environmental impact * Stakeholders
assessment * The Precautionary Principle

Earth is home to 7 billion people and countless flora and fauna.
Life is sustained by healthy ecosystems that are increasingly at
risk of degradation from humans modifying the environment
and over-exploiting natural resources. Humans depend on the
biosphere to meet basic needs, but increasing development
has led to pressure on natural resources. Humans can cause
widespread changes that affect all living things, but we are
intelligent enough to manage the biosphere properly.
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1.1

The concept of

sustainability

Sustainability generally refers to the capacity to use

resources so that they are maintained for future use

and managed in a way that brings about economic

and

environmental

in which

biosphere the sum
of all terrestrial and
aquatic ecosystems

social

improvements without significant

degradation. The environment

we live is a complex of natural and

human features and includes different
ecosystems that form the biosphere.
Ecosystems are communities of flora
and fauna that interact with each other

and the physical components of the environment,

principally soil, water and the atmosphere. All

living things, including humans, depend on the

ecosystem
functioning the
interaction between
the biological and
physical environment

an ecosystem to function is

interaction of the biological and

physical processes that support
ecosystem functioning.
When processes or components

of an ecosystem are modified by

human activities, the capacity of

reduced or may

cease. Throughout history humans have been

responsible for the degradation of soil, water

biodiversity the
diversity of plant
and animal life in a
particular habitat

and the atmosphere, extinction of
plant and animal species, and the
subsequent loss of biodiversity. Changes
in ecosystem functioning also has a
negative feedback effect on humans; a

Sustainable development is development
that meets the needs of the present
without compromising the ability of future
generations to meet their own needs.

This
laws, policies and guidelines for sustainable

definition now commonly appears in

development. The Brundtland Report, from which
this definition is sourced, identified three pillars

for sustainable development:
¢ economic growth — promotion economic
of economic development to
improve the standard of living
of humans, particularly those
in poverty, without degrading g heaithy economy
natural resources

development sustained
actions of stakeholders
and communities that
promote an improving
standard of living and

* environmental protection - to protect
ecological processes and ecosystems
* social equality — a focus on ensuring the
wellbeing of humans and raising the standard
of living of all people. Central to this is equal
access to resources.
These three pillars are also often presented as
interacting components or overlapping spheres of
sustainable development. How we manage one
component involves an understanding of the effect
on the other two components. Environmentalists
are, however, critical of the formal definition of
sustainable development, arguing that it is vaguely
worded and does not mention the environment.

ISBN 9781107696969

loss of ecosystem functioning threatens our health,
access to food to sustain our populations and our
ability to prosper. As the most intelligent life form
on Earth, humans have the ability to understand
ecosystem functioning and modify practices to
sustainably utilise natural resources and minimise
environmental impacts.

Since the 1980s, governments around the
world have developed strategies to sustain human
populations by integrating social, economic and
environmental goals and values into decisions on
development. In 1987 the Brundtland Commission
of the United Nations proposed the following,
now widely adopted definition of sustainable
development:

Source 1.2 A representation of the three
spheres of sustainability embedded in a
sphere that represents the environment

Similarly,

the term ‘sustainable development’

itself is considered to be ambiguous and open to

interpretation.

© Catherine Acworth et al 2014

Environment
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Bearable

Equitable

Sustainable

Ecological Economic
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DEMOCRACY

Identify three important environmental resources that humans and animals depend on.

Define social equality.

3 Analyse why the formal definition of sustainable development is criticised by

environmentalists.

4 Discuss why we must manage the environment, economic growth and social needs collectively.

- More than 25% of the world’s
fiéh\stocks are thought to be
at the\brlnk of collapse due
to o@qb‘mﬁnlng—and habitat
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\\\ N \\\\\

CONSERVATIgy,

All'living things,
resources and life
support systems

Politics
Policy
Decision-making

Jobs
Income

POLITICAL

People
living
together

Source 1.3 A four-dimensional representation of sustainability
that includes political considerations
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1.2 History of
sustainability

The need for sustainability can be traced back
to 10000 years ago when humans established
permanent settlements supported by agriculture.

Agrarian societies that over-

exploited resources and were agrarian societies

unable to adapt to natural

and human-induced changes growth and stability

societies that are dependent
on agriculture for economic

in the environment declined
or disappeared. For example, intensive farming
initially provided abundant food that enabled the
population of Mesopotamia to grow dramatically.
Irrigation was introduced to increase crop yields to
feed the growing population. Irrigation salinised
the soil and extensive areas of once-productive
farmland were abandoned. By 1700 BC, the
population of Mesopotamia was reduced by
60% from its peak as a result of soil salinisation,
climate change, and over-exploitation of other
natural resources.

- Some villages around the world
are\ ntirely sustainable. The
peop. ‘of Awana Kancha in Peru

have“ﬁ@ hd d for/cash They

ralgg\ Qyﬁ anlmals, spln

~ own fo a. & = \
(P \\\ N

= \\\\\ \\N\L\'\\ 7 AN
Over-exploitation of natural resources also

caused population decline in predominantly

hunter and gatherer societies. Deforestation

on Easter Island caused soil erosion, destroyed
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habitat for birds that were important food sources,
and denied the population a source of timber to
build fishing boats. The loss of natural resources,
and the reduced capacity to hunt and gather
food, led to social conflict and cannibalism. The
islanders struggled to replace their food sources
through basic farming. The population declined
dramatically because of unsustainable activities
and was eventually wiped out by disease and
slavery. By contrast, societies that used sustainable
practices, whether for farming or hunting and
gathering, were able to maintain their populations.
Before Europeans settled in Australia, Aboriginal
and Torres Strait Islander peoples maintained
their populations through hunting and gathering
for over 40000 years in very harsh environments.
However, there is evidence they altered vegetation
communities through the use of fire. Shifting
cultivators in New Guinea and parts of South
America continue to farm sustainably to the present
day by reducing pressure on soils and avoiding
widespread deforestation for farming. There are
also many examples of agricultural societies that
have farmed their land continuously for centuries
in Asia despite large populations. Key factors in
the success or failure of societies include:

Deforestation destroys habitat and exposes soil

to erosion.

an understanding of the carrying
capacity of the environment

an ability to use plant and animal
food
biodiversity

sources without loss of

the resilience of the environment —

carrying capacity
the number of
individuals that can
be supported by
the environment
without causing
significant harm

© Catherine Acworth et al 2014
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that is, its ability to recover from
environmental impacts

* the intensity of human activities and the types
of practices used to exploit resources

e the ability to conserve soil, water and air
quality

* the capacity of humans to recognise and adapt
to environment change.

The Industrial Revolution, which occurred between
the 18th and 19th centuries in England, Europe
and the United States of America (USA), resulted
in a transition from producing commodities by
hand to mechanised manufacturing. This period of
rapid development was significant in the history of
sustainability because people were confronted by
the widespread social and environmental impacts
of unsustainable practices. The shift in production
methods involved an unprecedented dependency
on coal, timber and mineral resources. Advances
in medicine and more efficient food production
enabled populations to grow further and increased
urbanisation in Furope and North America.
Infrastructure such as roads and canals dissected
farmland and natural environments, and factories
began to pollute the air with smoke from burning
fossil fuels. As a result of the Industrial Revolution,
the population of England and many European
countries doubled every 50 years. The growth
in population and the associated increasing
demand for water, soil and minerals led to a
decline in the habitability of cities, which were
often affected by pollution. Rivers

hinterland the land
behind the coast or the

became contaminated by sewage,
domestic waste and chemicals,

banks of a river, or an area

and many people were affected of a country that is far

by lung and water-borne diseases — away from cities
caused by pollution. Hinterland

resources were also progressively depleted to
support growing cities and deforestation, to supply
timber and create new farmland, irreversibly
modified the environment.
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1.3

RESEARCH 1.1

Search for information on the Mayan or Anasazi civilisations. Use ‘environmental degradation’
as a search term. Research only one of these civilisations and answer the following:
1 Identify which activities were thought to have caused environmental degradation.
2 Evaluate whether there were any natural changes to the environment that might have also

been a factor in the decline of the society.

3 Explain why the society was unable to find a solution.
4 Distinguish which lessons can be learned from the experiences of the society.

Source 1.5 The wellbeing of children was not widely considered
during the Industrial Revolution. They were engaged as poorly
paid labourers.

More than 20% of species are
predicted to become extinct in
the next 25 years. More than
half of all current species
could become extinct within
100 years.

Key concepts in
sustainable development

Intergenerational equity

intergenerational
equity the responsible

resources to enable
fair access to the same
resources by future
generations of humans

Intergenerational equity refers to the
responsible use of natural resources
use of natural  t0 enable fair access to the same
resources by future generations
of humans. If today’s populations
Earth  of

resources, such as topsoil to grow

deplete the critical
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food and fossil fuels to generate electricity and
power vehicles, future generations will have less
opportunity to prosper. Prosperity is intrinsically
linked to consumption of resources, but it can
deplete non-renewable resources or reduce access
to renewable resources if they are destroyed
or unable to be replenished because of over-
exploitation. Accordingly, intergenerational equity
is a key component of policies, laws and other
management approaches that have sustainable
development as a primary goal. Whether it can be
achieved is highly contentious because the rate of
urbanisation and growth in human population is
increasing consumption of resources.

Uncertainty, risk and precaution

Sustainable development of Earth’s resources
involves the challenge of dealing with uncertainty
and risk. In the context of sustainable development,
uncertainty refers to our inability to be absolutely
certain of the outcomes and risks of modifying
the environment to meet our needs. Predicting
the impacts of development depends on sound
scientific knowledge of Earth’s processes and
how our actions modify them. For example, we
know that humans have the potential to change
climate by modifying atmospheric processes
through pollution. Changing climate is a risk to
the environment because it may increase sea
levels, destroy temperature-sensitive ecosystems
and cause local extinction of flora and fauna.
Changes in temperature and water availability,
along with the submergence of land from rising
sea levels, can destroy habitat and lead to loss of
species. The extent to which we influence climate
has high levels of uncertainty. We are uncertain of
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1.4

global warming
rise in the average
temperature of the
Earth’s atmosphere

ISBN 9781107696969

the magnitude and the timing of climate change,
and we are uncertain of how the environment will
respond. Furthermore, we are uncertain over the
management actions that can mitigate the negative

As water heats up,

impacts yet are compelled to develop in order to
prosper. Stakeholder conflicts over development
often involve debates about the level of uncertainty
and environmental risks.

it expands. Approximately half of the past

century’s rise in sea level is attributable to warmer oceans

occupying more space.

Climate and
climate change

‘Weather’ is what happened today or yesterday, or
this year. ‘Climate’ is what you understand about
a place when you have lived in it for 30 years
or longer; but actually feeling climate change for
yourself is almost impossible. The weather varies
widely wherever you are, but the climate remains
the same over half a lifetime, because climate is the
average of all the weather’s variations.
From day to day and season to season
the temperature change is large, but
over the last 100 years global warming
has seen Australia’s average annual

There is a swan farm in Dorset

in England called the Abbotsbury
Swannery. The swannery is over
600 years old, and has over

1000 white swans. By tradition,
the first day of summer is
proclaimed when the first cygnets
hatch at Abbotsbury, which for
centuries was in mid-May. In 2011
thé first hatching was on May
ﬁh¢/4th; in 2012, it was even
ea?Lier{ﬁApril/the 30th. The
sw&pé\know the world isﬁWérming.

v
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temperature rise by 1°C. This might appear to be
a small amount, but not too small for changes
to happen in the life cycle of plants, insects
and animals.

In climates where life pauses for the cold of
winter, plants and animals respond to the warmth
of spring. Trees bud, frogs spawn, birds mate and
caterpillars hatch from their dormant eggs. And if
spring comes early, so does the re-awakening of
life. In most of Europe, Asia and North America,
many plants and insects are now emerging from
their winter shut-down a few weeks earlier than
they did 50 years ago. This early awakening has
occurred because the warmer days happen earlier
than they used to.

Source 1.6 Cygnets at the swannery
in Abbotsbury, Dorset, England

Photocopying is restricted under law and this material must not be transferred to another party.
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o 23°C

Australian mean annual temperatur

22°C
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now and 60 years ago.

au/geography10weblinks

1 Investigate how global warming has affected the life cycle of the Common Brown butterfly
(Heteronympha merope) in Victoria. Present your results in the form of a life-cycle calendar

You can find the science of this summarised via Cambridge weblinks: www.cambridge.edu.

2 Explain the meaning of the word ‘phenology’.

Measuring global warming

To calculate an annual average temperature
for any place, meteorologists measure the daily
maximum and minimum temperature for the
entire year, and then average these 730 numbers
(732 in a leap year).

Although temperature changes have alerted us
to global warming, it is the record of temperature
maintained by the world’s meteorological stations
that show the amount of warming that happened in
the 20th century. Source 1.7 shows how Australia’s
average yearly temperature has changed since
1910. Australia spans the Earth’s temperate and
tropical zones and is clearly a warm continent. For
the entire Earth, the average temperature is now
approximately at 15°C.

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Year
Source 1.7 Australian mean temperature since 1910. Notice
that from year to year the average temperature may vary by
as much as 1°C, yet overall there is a trend towards warmer
temperature. Source: Australian Bureau of Meteorology, product
of the National Climate Centre

Temperature measurements taken in more than
30000 meteorological stations around the world
since 1880 have been compiled by four different

© Catherine Acworth et al 2014
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groups of scientists, and they show very clearly
how the world has warmed in the past 130 years
(Source 1.8).
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Source 1.8 The global land-based temperature anomaly

(difference from the 1951 to 1980 average) drawn from

data available from the Hadley Climatic Research Unit of

the University of East Anglia, UK

Ice melt

Another very significant indication that global
warming is happening can be seen by the changes
in the amount of ice in the Arctic Ocean and on
the great ice caps of Greenland and Antarctica.
The warming ocean melts sea-ice from below
while warmer air melts it from above. The area
of Arctic sea-ice has been monitored by satellite
since 1980, when the September area of ice was
about 8 million square km - enough to cover
Australia. Year by year more summer ice melted
until by September 2012 Arctic sea-ice had shrunk
to less than half its original area, to only 3.4 million
square km. If this trend continues, the Arctic will
be free of ice in the summer of 2030.

T
2010

Cambridge University Press

c
p
—
m
P
=
A
o
Z
<
m
z'
>
r
(@)
ac
>
Z
(2]
m
>
e
O
<
>
P
>
()
m
<
m
P
-




28 Geography for the Australian Curriculum 10

1 Investigate the temperature range in your town or a nearby town between night and day
in both January and July. Data for this can be found on the Bureau of Meteorology website
via Cambridge weblinks: www.cambridge.edu.au/geography10weblinks

2 Research online what a Stevenson screen is and explain why it is used.

3 For the coming fortnight, record the daily maximum and minimum temperatures at your
place using the newspaper, the Bureau of Meteorology’s website or your own thermometer.
Calculate the average temperature for the fortnight. Draw a graph showing the daily
temperature anomaly (the difference between that day’s average and the average for
the fortnight).

Investigate the history of the exploration of the North-west Passage between the Pacific Ocean
and the Atlantic through the Arctic Ocean north of Canada.
Search for information in nauticapedia, Wikipedia and the Skeptical Science page via
Cambridge weblinks: www.cambridge.edu.au/geography10weblinks
Use the scaffold below to help with the arrangement of your report.
* Include an introduction outlining the global warming trend and changes in Arctic sea-ice.
¢ Include descriptions and images of the type of boat used to explore this sea-route before 1950.
e Present a bar graph to compare the number of vessels sailing this route from the first passage
until today.
e Compare the number of vessel passages with the changes in Arctic temperature since 1930.
e Re-emphasise your main point and reach a logical conclusion from the information you
have presented.
e Data for temperature can be found via Cambridge weblinks (www.cambridge.edu.au/
geography10weblinks) or from Source 1.8 above, though note that the latter graph is for
global not Arctic temperatures.

has the shortest wavelength and is the most

What makes ‘climate’?

energetic. Heat - also called infra-red — has
To understand climate change we need to know

longer wavelengths than UV (see Source 1.9).

the things that drive the weather and affect Heat, light and UV rays all warm the planet. You

the climate. cannot specifically ‘feel’ UV, but it can burn your

skin nonetheless.

ISBN 9781107696969

The sun

Sunshine is made up of heat, light and ultraviolet
(UV) rays, with most of its energy coming in as
light. The different parts of sunshine, including
the part you can see, light and the colours of
the rainbow, can be described as having different
wavelengths: longer wavelengths at the red end
of the spectrum, shorter at the blue end. UV

© Catherine Acworth et al 2014
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The sun provides the energy to drive the
weather. There is over 1 kilowatt (kW) of energy
falling on each square metre when the sun is
directly overhead - enough to power a small
radiator. By the time it has passed through the
atmosphere, that energy is reduced to a bit less
than a kW during the Australian summer, and half
a kW or less at noontime in winter.
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Radiance from the sun reaching the Earth’s surface

0zone
absorbs

some UV
These parts of the infrared absorbed by water

M

Ultra- Visible light Invisible infrared
violet

Amount of energy at each wavelength

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Wavelength (nanometres)

Source 1.9 The sun’s radiation. Each part of the spectrum, not just the visible part as we see it in a rainbow, has its own wavelength,
measured in nanometres (millionths of a millimetre). Various gases in the atmosphere, particularly ozone and water vapour, absorb
different parts of the sun’s radiance, as shown by the dark bands.
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The sun is a very steady source of heat, and  (Jcean currents

though minor variations of solar radiation occur, .
8 o ) About 70% of the Earth’s surface is ocean, and
these are not enough to significantly affect climate. )
: . ) because water absorbs most of the sun’s heat that
What can change the climate is the proportion . .
¢ th he big land ¢ th falls on it, the oceans are the main store of the
of the sun’s energy on the big landmasses of the .
) 8y ) 8 ) Earth’s heat. Ocean currents encircling the globe
northern hemisphere: Asia and North America.
o are known as the Great Ocean Conveyor Belt (see
When there is slightly less summer sun there, .
) Source 1.10). Surface currents take warm tropical
something happens for reasons connected to the
] o ) waters towards the poles, and the cold, denser
Earth’s orbit and inclination of Earth’s rotation .
] . polar water sinks to the ocean floor and moves
axis: the winter snows do not melt as much as . , .
) towards the Equator. In this way the sun’s heat is
usual. If this lasts for thousands of years the overall .
o distributed around the world.

amount of ice increases. Ice reflects almost all the

sunshine that strikes it, and that helps cool the
Earth — more area of ice means less of the sun’s
heat is absorbed. So the Earth cools and more ice
forms. This is an important climate factor known
as feedback. As this happens the

feedback changeinone  world enters an ice age. There
factor causing a change

in a second and this then
changing the first ~ past million years. During each

have been eight ice ages in the

interglacial warmer  ©1'€ the Earth’s temperature fell

period between ice ages by as much as 6°C. Astronomical

calculations show we are now ina  Source 1.10 Main features of the Great Ocean Conveyor Belt.
period called an interglacial with very slow cooling, Note particularly the northward Humboldt Current, which carries
and this should continue for approximately €00l Antarctic water up the South American coast before it turns
50000 years. west and is warmed. Note also the warm Gulf Steam, which
carries warm water from the Gulf of Mexico to the North Atlantic.
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The atmosphere

The Greenhouse Effect

A greenhouse works because incoming light and

heat from the sun warm the air and plants in
the greenhouse. The glass

convection the transfer of heat  Walls and roof prevent the

from one place to another by the
movement of liquids or gases

warm air from flowing out
by convection — warm air
Conductlon the tranSfer Of heat rises but the roof Stops it
between substances that are in

direct contact with each other escaping. Glass is not a

e o good conductor of heat, so

radiation the emission of heat
energy in the form of waves

travelling through space, air or
anything transparent to heat

the warmth of the air in the
glass house is taken away
slowly by conduction. The
greenhouse does lose heat

by radiation, but enough heat is trapped inside by
the glass for the greenhouse to remain warmer
than the rest of the garden until sunset (see
Source 1.11).

Sun’s heat
radiating in

Varr aiﬁs&aping by convection

A
i

i

Source 1.11 How a greenhouse works. High-energy heat from
the sun warms the interior, while lower-energy heat radiates out,
keeping the greenhouse from overheating. Some heat escapes if
a window is opened and some is conducted through the glass to
the outside air.

While the Earth is not enveloped by a glass
case, it is nevertheless protected by greenhouse
gases which retain the Earth’s heat. However, the
process is quite different; Source 1.12 shows what
happens. The Earth is warmed by the sun, which
makes the Earth itself a radiator; not a very hot
radiator, but a heat radiator nonetheless. The Earth’s
radiant heat, Earthshine, heads upward towards
space and has to pass through the atmosphere
to get out. Most Earthshine escapes; if it did not
we would boil. But some of the Earth’s heat is

ISBN 9781107696969
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absorbed by water vapour
and carbon dioxide (CO,) in the
air, and to a lesser extent by
methane (CH) and other
trace gases, and this absorbed

carbon dioxide (CO,) a
chemical compound composed
of two oxygen atoms bonded
to a single carbon atom. Itis a
colourless odourless gas

Greenhouse Effect retention
of the Earth’s heat by
atmospheric gases

heat stays with us and keeps
the Earth at about 14°C. The
way the Earth’s heat is kept in

is called the ‘Greenhouse Effect’.

If it were not for our atmosphere, the temperature
would be like the moon’s, literally boiling during
the day in the full light of the sun then dropping to
150°C below zero (=150°C) after sunset.

GREENHOUSE EFFECT

Clouds and the
atmosphere
absorb some

Earthshine

Sunshine
comes in

Earth

radiates

heat away —
Earthshine

of sunshine

Source 1.12 The Earth’s heat budget. Clouds and the Earth’s
surface reflect some heat, but most (70%) is radiated back
towards space. About 10% of the Earth’s heat is retained by
the Greenhouse Effect.

Aerosols

‘Aerosol’ in this context does not mean a spray can.
It refers to dust and other small particles which
are always present in the air. Sulfuric acid droplets
from volcanic and industrial emissions can float
high up into the sky where they reflect a little of
the sunshine and cool the Earth. Soot, on the other
hand, absorbs heat and warms the air. Changes in
the amount of these particles, known as aerosols,
have a fluctuating effect on the Earth’s temperature.
During the period from 1945 to 1975 there was
much industrial pollution, causing acid rain over
Europe and damage to forests. An international
agreement in 1979 reduced this pollution. Global
warming, occurring at a rate of approximately 0.1°C
every 10 years from 1900 to 1940, was slowed by
these aerosols until 1975. Since the air was cleaned
of sulfuric acid droplets the global temperature rise
has averaged 0.15°C every 10 years.

Cambridge University Press
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Greenhouse
gases
The
climate
factory

Reflection

Ocean
currents

Source 1.13 Schematic of climate factors

Recent and past global
warming

A change in the average temperature of 1°C in
100 years may not seem very much at all. To put
this change in perspective we need to understand
broad

past eras. Because thermometers are a recent

trends in temperature changes from
invention, scientists have to work with what they
call temperature proxies — natural phenomena
that reveal the temperature by their effect on
something. One proxy is the width of tree rings,
because in the warmer year trees develop a slightly
thicker layer of wood. Another is the composition
of snow falling on Greenland and Antarctica. The
detailed atomic composition of water depends on
the temperature, and examination of annual ice

layers can tell scientists how the temperature has

Medieval
0.5 Warm Period

changed. Putting these clues together has shown
us that global temperatures cooled very slightly,
with variations up and down, at least for the past
2000 years.

There are several things that can be seen in
Source 1.14. One is that for 1500 years, global
temperature varied by only a few tenths of a degree
as it slowly declined. A second and very important
thing is that since 1850 global temperature has
risen extremely suddenly.

Going back as far as 400000 years ago, global
ice-age temperatures were about 6°C cooler than
those of today, whereas the temperatures of the
interglacial periods were not much different. What
is very different is the rate at which temperature
changed during the ice ages and the rate of
change today. Ice-age cooling was slow — 1°C in
4000 years, with subsequent warming occurring
at a rate of approximately 1°C in 1000 years.
Today’s rate is almost 20 times as fast: that is, 1°C
in 60 years.

At the height of the last ice
age, 21000 years ago, New York
was covered by ice as much as
1 km deep As the Earth warmed,
%‘starﬂiﬁg 18000 years ago, the

Source 1.14 The green line

shows global temperature
reconstructions for the
last 1500 years. The black
line shows thermometer
measurements of the last

Little Ice Age

Temperature change
o
1

|
o
3

1

represents the average

500 1000
Year
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T
1500 2000

150 years. Zero on this graph

temperature from 1850 to 1995.
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We saw earlier that the Earth’s climate is ruled by
the sun. Some of the sun’s heat is reflected, some
of the heat is distributed by the ocean, and the
atmosphere keeps the warmth in. If the Earth has
warmed, then either the sun or the Earth’s surface or
the atmosphere must have changed. Astronomers
are sure that the sun is not to blame; it has barely
changed in the past 200 years. Similarly, there has
been little change in the Earth’s reflectivity. That
only leaves the atmosphere, and it is a change in
the Greenhouse Effect that scientists conclude is
responsible for global warming.

The Earth’s Greenhouse Effect is dominated by
water vapour (about 60% of the effect) and by
carbon dioxide (about 30%). It is water vapour
that makes the air humid. In 1800 there were 280
molecules of carbon dioxide for every million
molecules of air (76% nitrogen, 23% oxygen, 1%

argon). You might think that 280 molecules in a
million is not enough to do anything much, but
it is enough to provide the carbon for all the
plants on Earth. And it is enough to maintain a
global temperature of about 14°C, helped by a
big contribution from water vapour. Because of
the way carbon dioxide can trap the Earth’s heat,
an increase in its amount must trap more heat.
When that happens the warmer atmosphere can
hold more water vapour, and that further increases
the Greenhouse Effect. This is a second climate
feedback just like melting polar ice — one warming
factor drives another. Today the amount of carbon
dioxide in the air is growing at a rate of 2 parts
per million each year, and has currently reached
400 parts per million; that is, 40% more than there
was in 1800. Not surprisingly, global temperatures
have risen as a result.

Copy the graphic organiser below and summarise the consequences of melting polar ice. Consider also which,

if any, consequences could cause further warming.

| l

Melting polar ice cap
| |

4 ) 4 N

N ' ( '
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1 Construct a table of the Greenhouse Effect of the following constituents of the atmosphere
in order of their absorption of the heat radiated from the Earth (greatest to least): oxygen,
water vapour, carbon dioxide, methane, ozone.

2 Research the meaning of the word ‘albedo’. Construct a table of the albedo of forests,
deserts, tundra, ocean, grasslands, Venus and the moon and arrange them in order of their
albedo from greatest to least. (Wikipedia has data for these activities.)

3 Explain why, at least in the southern states, clear nights in winter are often frosty but
cloudy nights are not.

Where did the carbon dioxide come from? 2 From volcanoes. Volcanic gases contain carbon
There are four sources of carbon dioxide to the dioxide. Emissions from volcanic eruptions
atmosphere: and fissures add approximately 300 million
1 From life itself. As organisms live, breathe and tonnes of carbon dioxide to the atmosphere
die, their carbon is cycled from the atmosphere every year. This is new carbon dioxide, but it
into plants and then into animals. When they contributes only 0.03 parts per million each
die the carbon goes back to the atmosphere or year. Volcanoes are not the source of the global
ocean. Overall there is no significant change in increase in carbon dioxide.
the carbon dioxide content of the air. 3 From the ocean. Most of the Earth’s store of

available carbon dioxide is dissolved in the
waters of the oceans. If the ocean warms,
some of the dissolved carbon dioxide comes
out. Warming the oceans is certainly one way
that atmospheric carbon dioxide can increase.

4 From burning coal, oil and gas
— the fossil fuels. When a fossil fossil fuels natural

fuel is burned, the carbon it fuelssuchas coal or
gas, formed in the

geological past from
in the air to make carbon dioxide.  the remains of living

contains combines with oxygen

Expressed as a chemical equation  0rganisms
this statement can be written:
C+0,=CO0,

Coal is nearly pure carbon. Burning 1 tonne of
coal produces about 3% tonnes of carbon dioxide.
Oil and gas contain both carbon and hydrogen,
and when these fuels burn they produce both
carbon dioxide and water. For light diesel oil the
chemical equation is

C,,H,, + 150, = 10CO, + 10H,0

10" 20
Since the beginning of the Industrial
Revolution in 1750, more than a million million
tonnes of carbon dioxide have been added to the
‘ ‘ atmosphere from burning coal, oil and gas. The
J source of the increasing amount of carbon dioxide
in the atmosphere is fossil fuel burning.
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1 Research how the atmospheric carbon dioxide content has changed over the last
12 months at Mauna Loa Hawaii (see www.cambridge.edu.au/geography10weblinks) and
at Cape Grim in Tasmania.

2 Explain the month-by-month variation at each locality.

3 Identify the change in the average atmospheric carbon dioxide content measured at Cape
Grim, Tasmania, from 1955 to last year. (Go to the website of the World Data Centre for
Greenhouse Gases and click the box Data-Quickplot. Under ‘Station name’ click the entry
for Cape Grim — Australia — CSIRO. In the first column headed ‘Parameter’ click CO, flask.
At the end of the third row headed ‘Monthly data’ click under ‘Quick plot’, either png or pdf)

4 Describe what has been happening to

produce the extra carbon dioxide over = 835"
this time. 0 Gas
Cement
5 Discuss (geographically) from where I Volcanoes
you think most of the increase in carbon I Land

dioxide has come.
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_ Atmospheric CO, s
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2 1)
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1890 1910 1930 1950 1970 1990 2010 1890 1910 1930 1950 1970 1990 2010
Year Year
Source 1.15 Summary of the way carbon dioxide is produced and cycled in the Earth
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1.5

What will climate
change do?

We can understand what the future holds in
terms of climate and weather firstly by looking
at recent changes. An important effect of global
warming is that the amount of water vapour in
the air must increase simply because warmer air
can hold more water. Indeed, this has been found:
atmospheric water vapour has risen by 4% since
1970. More water vapour means more rain, though
not necessarily everywhere, and this too has
been seen. Northern Australia has had more rain
since 1970. Record heavy rain, leading to floods,
happened in eastern Australia in the summers
of 2010 and 2011. Climate scientists point out
that while no individual weather event can be
attributed fo climate change, every weather event
is affected by climate change because the world
is warmer, the air has more moisture, the Arctic is
warmer and ocean currents are being affected. A
storm can be stronger because of these changes,
hot days can become more frequent and droughts
may be longer and drier.

By looking at the geological record of past
climates and levels of carbon dioxide, scientists
have concluded that if the amount of carbon
dioxide in the atmosphere doubles, the global

Case study 1.1

temperature will rise by approximately 3°C. This

is not an exact figure though and estimates by

different scientists range between 2°C and 4.5°C,

with 3°C as the most likely prediction at present.
For the next 20 years, we can expect the

following small changes:

* global temperature will rise by at least another
0.3°C by 2030

e heat waves will be longer and more intense

 rainfall globally will be higher, though in eastern
Australia it will be lower and more intense

* droughts will become more frequent

* sea-level will rise a further 6 cm

* alpine glaciers will retreat further and many
will vanish

e arctic sea-ice will retreat, possibly vanishing in
the summer

e the Antarctic and Greenland ice caps will
become thicker from more snow, but with
continued melting at lower altitudes

* the oceans will become more acidic

* hurricanes will be stronger and wetter.

If greenhouse gas emissions continue to increase

as they have for 50 years, by the year 2100:

* Australia will be 4°C hotter

* the Arctic will be 8°C hotter

* sea level will be at least 30 cm higher; some
say a metre is not too fanciful a prediction.
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A British academic has warned that complacency could prove disastrous

Vast areas of regional Queensland, South Australia
and Western Australia have been identified as
among the most vulnerable in the world because
of poor climate change policy and a failure to
recognise the need to adapt to rising temperatures.

University College London’s
Energy Policy Institute director Stefaan Simons
said South Australia had already been identified
as the driest state in the driest continent, but the
failure of the federal and state governments to
enact stable climate change policies, such as long-

term carbon pricing, left it vulnerable to
minor increases in temperature.

Regional cities including Whyalla,
Port Augusta and Port Pirie, as well
as the Eyre Peninsula’s western
communities, were particularly at risk
because of their ageing populations,
the exodus of young people and poor
access to services.

‘If this inaction continues, then South Australia
could find itself in very deep trouble,” Professor

carbon pricing
placing a price on
carbon put into the
atmosphere as carbon
dioxide through either
subsidies, a carbon
tax, or an emissions
trading (‘cap and
trade’) system

International
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1.6

Simons said. He said sectors including agriculture,
employment and fisheries could potentially be
affected.

‘If the temperatures increase, grapes will ripen
more quickly, quality of wine goes down, people
stop buying it around the world, there’s a huge

impact then on the economy,’ he said.
Source: Verity Edwards, The Australian,
Education Supplement, 5 December 2012.

1 Recall by how much the global temperature
is predicted to rise if the carbon dioxide
content of the atmosphere doubles from its
pre-industrial level.

2 Research the value to the Australian economy
of the South Australian grape harvest.

3 Investigate the change in the age distribution of
the population of Port Augusta since 2001.

Source 1.16 Consequence of global warming

Can climate change
be stopped?

Reducing carbon dioxide
emissions

The Kyoto Protocol committed many countries,
including Australia, to a reduction in their carbon
dioxide emissions, but the

Nations Framework Convention
on Climate Change in Kyoto,
Japan in 1997, which aimed

greenhouse gas emissions of
developed country parties by
at least 5% below 1990 levels

Kyoto Protocol an biggest emitters, the United

international agreement
created under the United

States of America and China,
did not ratify this agreement.

Since then a series of

international meetings has

to reduce the collective  failed to achieve much in
the way of a reduction in
the use of fossil fuels. After

during 2008 t0 2012 the Global Financial Crisis

ISBN 9781107696969

of 2010 there was a slight
decrease in emissions, but 2011 and 2012 were
years of increasing carbon dioxide emission.
Carbon dioxide from power stations can
be trapped and stored underground - this is

© Catherine Acworth et al 2014

called carbon capture and storage. This would

slow the

But because carbon
dioxide emissions have not decreased
2008, geoengineering
buy time for alternative energies
to be built.

large volcanic eruptions by putting

atmosphere.
since could

One idea is to mimic

reflective aerosols such as sulphuric
acid into the atmosphere. Because

increase of carbon dioxide to the

geoengineering
the deliberate large-
scale intervention in
the Earth’s climate
system, in order to
moderate global
warming

this is a known, natural process, the hope is it

would not have too many unknown and possibly

negative, effects.

Some governments, including those of Australia

and several European countries, have accepted

that energy generation will have to
change from using fossil fuels to
using renewable resources such as
wind, solar, tidal and geothermal
energy. New Zealand, with its large
sources of volcanic activity, already
generates much of its electricity from
geothermal heat. South Australia has
invested heavily in wind power.

Photocopying is restricted under law and this material must not be transferred to another party.

renewable resource
any natural resource
(such as wood or
solar energy) that

can be replenished
naturally with the
passage of time

geothermal heat
heat from hot rocks
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Case study 1.2
Alternative energy sources in South Australia

Energy is fundamental to the way we live, our Wind
economy and our future. Like Australia’s other states
and territories, South Australia has relied mainly on
gas and coal to produce its electricity. Burning of
fossil fuels is the main source of greenhouse gases ) ) )

. . . other economic benefits for regional
that are triggering the changes we are seeing in the -
global climate. communities. rooftop solar

) : lar photovoltaic

T9 avoid the most damaging consequences 0la (PV) systems

of climate change, we need to use energy more About one in five South Australian energy generation
ef'ficiently and harness low-emissions energy homes have rooftop solar photovoltaic equipment that

. . . . . works by converting
technologies, including renewable  (Pv) systems installed, producing the g niignt directly into

renewable energy  €"€"9Y: equivalent of 2.4% of South Australia’s  electrical power
natural energy which South Australia reached its target annual energy in 2011-12 (Australian
dogs forhave a of generating 20% of electricity from  Glimate Commission, 5 Dec 2012).
mTeCSUPY " renewable energy in 2011, three years 1 Investigate from where South Australia gets its
ahead of schedule. South Australia coal and gas.
now has a target of producing one-third of its o
electricity from renewable energy by 2020.

South Australia’s wind farms contributed about one-
quarter of the state’s total electricity production in
2011/12. Wind farms can provide employment and

Research and compare the cost of electricity
generated by coal, by gas and by wind.
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3 Analyse some reasons why the USA and China
did not ratify the Kyoto Protocol.

Prepare a poster to illustrate one of the two following topics:

e The impact of rising temperature and increased atmospheric carbon dioxide on the ocean.

Aspects you might include are:

1 causes of coral bleaching on the Great Barrier Reef

2 the effect of rising CO, on ocean acidity and marine life

3 the implications for a sustainable fishing industry in northern Australian waters as the global
temperature rises

or
e how the Earth might be cooled by geoengineering.
Investigate such possibilities as injecting stratospheric sulfuric acid, ocean spray, mirrors in
space, reflective surfaces on Earth, CO, scrubbers.

Sources for these topics can be found in ‘A Short Introduction to Climate Change’ and many
internet sites.
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Case study 1.3
Sub-Saharan Africa — the Sahel

Major climate changes have taken place to the
south of the Sahara Desert in a regional band known
as the Sahel. The region includes the countries of
Niger, Chad, Senegal, Sudan, Mali and several
smaller countries. Source 1.17 shows the land near

production in Chad. Neighbouring Niger had its
worst crops in two decades. According to the
United Nations Children’s Fund (UNICEF), in the
Sahel 300000 children under age five die each year
from malnutrition. The drying of the Sahel

Timbuktu in Mali. Across the Sahel, the climate of s attributed to an increased Atlantic sea-

the past 50 years has been disastrous. Rainfall - surface temperature difference north and m‘:;g:;:;g& by
never abundant and once averaging between 100 south of the Equator, as well as warming  jnadequate food

of the Indian Ocean.

and 400 mm annually — in some parts declined by
40% between 1950 and 1980.
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Source 1.18 Wet-season rainfall changes in millimetres across
Africa from 1950 to 2000

Source 1.17 Near Timbuktu in the northern Sahel, Mali. 1
The annual rainfall here has declined from 225 mm to 175 mm
since 1950.

Reports from the Sahel shown here are only
up to 2010. What has happened in the Sahel
since then?
Changes in rainfall across the Sahel during Points to consider:

the wet season for the 50 years from 1950 to e Has the drought broken?

2000 are shown in Source 1.18. As rainfall has
dwindled, so has the agricultural productivity of
the Sahel, falling 1% every year from
1970 to 2000. In parallel, desertification
has intensified. Although some improved
farming practices have started to reverse
the declining food production of the late
20th century, the region is still highly susceptible
to drought. By early 2010, failure of the rains in the
previous year had led to a 30% decline in cereal

e What are the main crops of the Sahel?
Have they succeeded?

¢ |nternational aid was needed in 2012.

desertification Did that aid eventuate?

the change of dry

land to desert e Did civil war or other conflict limit access

to international aid?

Possible sources: Food and Agriculture Organization
of the United Nations, Syngenta Foundation for
Sustainable Agriculture, Wikipedia, UNICEF.
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Case study 1.4
Latin America

Latin America spans a vast region of the Earth,
from the tropics almost to the Antarctic. Along the
length of South America there are many different
landscapes and climate zones, and each will be

impacted by climate change in its own way.
Running along the whole western coast of the
continent is the huge mountain range of the Andes.
In the high Andes valley glaciers are important
water sources, but through global warming these
are melting and water supplies may be jeopardised.
The Amazon Basin carries the world’s largest
rainforest with an area of 5.5 million square km,
almost as big as Australia (7.7 million

estimating the loss of net agricultural exports in
the region valued at between $30 billion and
$52 billion in 2050.

In Mexico and Brazil alone, almost one
million hectares of land lie within 10 metres of
sea level, making those countries vulnerable to
rising sea levels. A rise of one metre in the sea
level could affect 6700 km of roads and cause
extensive flooding and coastal damage. A 50%
loss of the coral cover in the Caribbean from
coral bleaching would cost at least $7 billion to
the economies in the region.

land clearing is sq. km). Already a combination of

defined as the direct land clearing, rising temperatures
human-induced removal  and changing rainfall is affecting
of vegetation cover from
forested areas, in order
to allow the land to be  largest sink for atmospheric carbon
used for other purposes  dioxide.
such as agriculture

Increased

storm intensity, rising
sea-level, flooding, ocean
acidification

the forest. Rainforests are the land’s
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In the Caribbean, higher rainfall,
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increasing storm intensity, floods,
an increase in ocean acidity and sea level rise can
all be expected to have a significant impact on
property, the environment and coral reefs.
According to the Inter-American Development
Bank:

Latin America and the Caribbean contribute
only 11 per cent of the emissions that cause
global warming. However, some countries are
especially vulnerable to its effects, given the
region’s dependence on natural resources,
an infrastructure network that is susceptible
to climate events, and the presence of bio-
climate hotspots such as the Amazon basin,
the Caribbean coral biome, coastal wetlands
and fragile mountain eco-systems.

Estimated yearly damages in Latin America
and the Caribbean caused by the physical
impacts associated with a rise of 2°C over pre-
industrial levels are of the order of $100 billion
by 2050, or about 2 per cent of GDP.

The study cites climate impacts in areas
such as agriculture, exposure to tropical
diseases and changing rainfall patterns, among
others. For instance, the report cites recent work

© Catherine Acworth et al 2014
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Land clearing,
loss of rainforest,
reduction in CO,
uptake

Mountain
glaciers melting,
water resources
lost

Flooding
and coastal
salinisation from
sea-level
rises

Source 1.19 Expected impact of climate change in Latin America

According to the World Bank (November 2012):

Even today the global climate is changing, and
so regions must adapt to it in order to maximise
their resilience to the changes...

For Latin America, this resilience means:

e ensuring the region’s infrastructure can
withstand the new climatic ‘extremes’

e growing a wider variety of crops, which
perform well in droughts, floods and heat,
as well as guaranteeing future crops through
seed-banksprioritising land use to preserve
and manage multiple threats
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1 Draw up a graph of the loss of Amazon rainforest
since 1970. (Sources: Wikipedia — search for
‘Deforestation of the Amazon Rainforest’ — and
also National Geographic (see www.cambridge.
edu.au/geography10weblinks).

e implementing emergency response plans
and early-warning alert systems

e developing social safety nets and insurance
to protect the region’s most vulnerable

groups . . ' .
2 List four major agricultural exports from Latin

America, and explain how climate change might
affect these.

e sharing best practices and information

systems between countries

* monitoring the region’s weather and climate.
3 Explain what particular threats are

caused by climate changes that could
cause the collapse of the coral biome?

biome the main
groups of plants
and animals
living in areas of
certain climate
patterns

Source: Inter-American Development Bank, The Climate
and Development Challenge for Latin America and the

Caribbean: Options for Climate Resilient Low Carbon 4 Discuss your thoughts on what

‘prioritising land use to preserve and
manage multiple threats’ means?

Development, 5 June 2012;
World Bank, Climate Change: Is Latin America prepared for
temperatures to rise 4 degrees?, 19 November 2012

NOTE THIS DOWN

Copy the graphic organiser below and list the expected impacts of climate change. Suggest steps that could be
taken to mitigate these impacts and explain why these steps should be taken.

Reason

Protect low-lying towns

near-shore development from storm surge

Rising sea-level

Is it all doom and gloom?

[ Construct coastal barriers, prohibit

drought-tolerant and so extend arable land

L . . . rabl
Many of the scientists and engineers who advise further into the dry country. :ui?:b?e for
governments about the impacts of climate change The Arctic is known to be warming twice  farming

emphasise the bad things that might happen, such as fast as the rest of the world. As the snow

ISBN 9781107696969

as longer droughts or more violent storms. This is
perfectly sensible because governments need to
prepare for weather that is likely to be damaging.
But there is another side to climate change, and it
might also be sensible to plan for the good things.

Plants need carbon dioxide to grow. If the
atmosphere contains more carbon dioxide, plants
grow larger and produce bigger crops, though
not all such crops have better nutritional value.
Another consequence is they may become more

© Catherine Acworth et al 2014
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melts and as the permanently frozen ground
(permafrost) of Siberia and northern Canada warm
up, these areas will become open to agriculture,
benefiting those who live there.

Australian politicians agree that some control
on carbon emissions is required, but they disagree
about how to achieve this. Any mechanism
designed to reduce dependence on fossil fuels
will have the added benefit of extending their
availability for longer.
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4

Prediction

Humans rely on prediction to guide
environmental decision-making, which may be
influenced by our understanding of past impacts
and emerging scientific knowledge. This
knowledge is the basis for estimating risks to
the environment. Environmental impacts are not
always immediate and there can be interactions

between impacts over time that can have a

cumulative effect on the environment. Indeed,
many environmental impacts can occur decades
or even centuries after development has altered
processes. A lack of understanding of time
frames of impacts can challenge our ability to
conserve resources for future use. However, our
capacity to predict and avoid impacts associated
with development is improving as our scientific
knowledge increases.

In a class group, discuss what you might like to have at a party. What drinks, what food would

you want? It is only a party, so maybe ‘healthy eating’ can be forgotten for this. Or maybe not.

If you want Tim Tams and someone else says ‘Yuck, too sweet, let’s have chips,” would you say

they are wrong, or ‘OK, that’s your opinion,’ or ‘Sor-ry!’?

Now discuss why the climate is changing. After all, this is a topic that gets much discussion in
the media and the internet, but who has actually experienced it? Politicians are divided over it, and
you might read that scientists are divided over it. In much of daily life there are two, sometimes
more, sides to an argument. Is climate change a topic that should be resolved by debate?

To do this, have your teacher divide the class up into small groups, each to tackle one of the
points below.

e [s 400 parts in a million of carbon dioxide trivial?

e Do you think the climate scientists who have studied this topic are dishonest, and report
untrue but amazing results in order to scare governments into giving them more money to do
their research and keep their jobs?

¢ How authoritative and reliable is the Intergovernmental Panel on Climate Change?

e Besides thermometer measurements, what evidence is there for global warming?
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e What proportion of climate scientists doubt that global warming is happening as a result of
burning fossil fuels?

e Some assert the world cooled since 1998. Do the data support that?

e Are you in a position to have an opinion on the science? An opinion about the scientists?

e Why do you think Australian politicians argue over this?

e Qver the long term, do you think global warming will benefit or harm human wellbeing?

Bring all these topics, and others you might think of, together at a Forum on Climate Change.

Perhaps invite other classes, invite a climate scientist, invite the Australian Youth Coalition for

Climate Change.
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NOTE THIS DOWN

Copy the graphic organiser below and create a SWOT analysis on the process of relying on prediction to guide
environmental decision-making. An example has been done for you.

Relying on prediction to guide environmental decision making

Strengths Weaknesses

A safe approach due to the uncertain nature of
the environment

Opportunities Threats

The Precautionary Princip|e of many countries to guide decisions on

. L developments that might cause irreversible
In the absence of sufficient scientific knowledge, P &

reliable predictions of human impacts on the harm. The most widely adopted definition of the

. . . Precautionary Principle is based on Principle 15 of

environment are difficult. A lack of predictive i Y _ P P
i i the Rio Declaration:

capacity can result in development that causes

irreversible harm and unrecoverable loss of

resources. Governments have recognised that, Where there are threats of serious or

irreversible environmental damage,
lack of full scientific certainty should
not be used as a reason for postponing
measures to prevent environmental
degradation.

in the absence of scientific knowledge,
Precautionary precautionary approaches to resource

Principlea  anagement are required to prevent
precautionary
guide in the
legislation for ~ and ensure that unsustainable practices

irreversible harm to the environment

decisions 0N gre averted. A precautionary approach
developments

that might cause ~ t© development is highly contentious

ireversible harm  because  pro-development  groups In this definition, ‘measures’ refers to the powers

consider precautionary decisions to be of governments, through legislation, to refuse

a hindrance to development. The Precautionary developments that could cause irreversible
Principle has been introduced to the legislation —environmental damage.

Discuss why developers are wary of the Precautionary Principle.

2 Provide an example of environmental harm caused by past decisions that lacked an
understanding of risks.

3 Explain why we need to consider time frames when predicting environmental impacts.

In your opinion, is sustainability achievable in Australia? Explain your answer.
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RESEARCH 1.6

Search the internet and your school library for information on nuclear energy production and the

Fukushima Daiichi nuclear disaster.

1 Is nuclear energy production a better environmental choice than coal-based energy
production? Explain your answer.

2 Summarise in a series of short bullet points the Fukushima Daiichi nuclear disaster.

Reflect on the events at Fukushima. Discuss how they could have been avoided.

4 Identify one social, economic and environmental impact of a nuclear disaster. How do these
impacts affect sustainability?

W
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Source 1.20 Are nuclear power stations a sustainable alternative to coal-fired power stations?
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Human impacts

There are many human activities that degrade resources and threaten our capacity to achieve
sustainability. The most common impacts are summarised in the table below:

Deforestation

Loss of vegetation
cover; increase in
run-off; loss of habitat

Soil erosion and soil
salinisation; degradation
of streams through
sedimentation and high
turbidity

Reduced environmental
quality for humans,
plants and animals;
desertification; reduced
biodiversity.

Manufacturing and
heavy industry

Contamination of soil,
air and water; noise
pollution; loss or
degradation of cultural
sites

Degraded habitats;
accumulation of toxins
in plants and animals;
increase in acute
diseases

Climate change;
reduced biodiversity;
extinction of species;
increase in chronic
diseases

Impoundment of
water (dams and

Reduced river flows;
degradation of water

Erosion of downstream
river; ‘river chilling’ from

Loss of fish and other
aquatic organisms;

fragmentation; loss
or contamination
of groundwater
resources

reduced natural
food resources; soil
acidification and
salinisation

weirs) quality; changes in cold water releases; reduced productivity
flood regimes; inability | habitat degradation; of agricultural land
for fish to migrate reduced recruitment
of aquatic organisms;
reduced nutrient levels
in flood plain soils
Mining Habitat loss or Weed infestation; Loss of biodiversity; low

agricultural productivity;
land subsidence

Over-fishing and
harmful fishing
practices

Loss of breeding
population; damage
to habitat

Habitat degradation;
loss of seagrasses
and coral; changes in
food chain, changes
in biodiversity

Extinction of species;
reduced number of fish
populations; changes
in food web; loss

of recreational and
commercial fisheries
and destruction of
marine and freshwater
systems

Urbanisation

Increased run-off;
decreased infiltration;
contamination of
soil, air and water;
stakeholder conflicts

Loss or degradation of
habitat; downstream
pollution of rivers;
increase in invasive
species; fragmented
habitats

Extinction of species;
loss of biodiversity;
reduced food resources

Agriculture

Loss of natural
vegetation; increased
run-off; increased soil
erosion; pollution of
waterways

Habitat fragmentation;
loss of habitat;
sedimentation in
nearby streams; water
quality degradation in
downstream areas

Reduced or loss of
biodiversity; chronic
soil salinisation
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1.7

Environmental
worldviews

A worldview is a set of beliefs about what is real,
what is valuable and what it means to be a human
being. People hold different worldviews about
the environment. People’s worldviews affect their
willingness to protect landscapes for aesthetic,
cultural or spiritual reasons. Some worldviews
are about benefits to the individual and some are
more about ecological wellbeing. All worldviews
are based on a set of values.

Value judgements are drivers for how we
use and manage the environment. Our value
judgements influence our decisions on whether
we find environmental impacts acceptable or
unacceptable, and also influence political positions
on sustainability. Our environmental values are
shaped by our exposure to environmental impacts
and the influence of the media and education.
The following ideologies influence how humans
perceive environmental risks:

* [Ecocentrism — places a focus on nature rather
than humans. Ecocentrism proposes that we
should consider humans as part of the biotic
community and that we should modify our
behaviour to protect the ecosystems to which
we also belong. Sustainable development must
consider our place in the ecosystem and build
environmental goals rather than solely focus
on meeting human needs.

*  Anthropocentrism — places a focus on meeting
human needs and recognises humans as the
dominant species on Earth. Ecocentrics consider
this ideology as the cause of unsustainable
development.

* Technocentrism — proposes that environmental
problems can be solved using science and
technology. Ecocentrics are in conflict with
technocentrics due to a lack of faith in
technological solutions and a view that nature
should not be controlled through technology.

* Biocentrism — endorses ethical treatment of all
living things. Biocentrics consider that humans
are not superior to other species and promote
biodiversity. It differs from ecocentrism because
it focuses on living organisms rather than the
physical environment.

RESEARCH 1.7

Search the internet and a dictionary for the

term ‘NIMBY’ and Nimbyism.

1 Spell out the acronym for NIMBY and
explain what the term means.

2 Examine whether the term is used in a
negative or positive context.

3 Identify three examples of developments
in your city or town that triggered
Nimbyism.

Source 1.21 An environmental protest supporting clean energy in Brisbane

Cc
=
=
m
=z
=
P,
o
Z
<
m
=
>
=
(]
I
>
Z
(2]
m
>
e
O
<
>
P
>
@
m
<
m
P
—




46  Geography for the Australian Curriculum 10

Copy the graphic organiser below and use it to summarise the different views of sustainability. An example has

been provided.

The ethical treatment
of all animals

From a sustainability worldview, we seek to
combine rather than trade off ecological, cultural,
social and economic values. This means creating
technologies and livelihoods for people that also
protect the environment, strengthen society and
respect cultures.

The role of the whole community is very
important in sustainability for several reasons.
the community
management can lead
that
interests of the community, sometimes including

Involving in environmental
to creative strategies
and decisions reflect the values and
spirituality. Sustainability is most likely to be
the

ecological knowledge and a strong sense of place

achieved when community has sound
and belonging.

In working towards sustainability, community
discussions about the varying worldviews on the
environment can help to gainashared understanding
of all values and how to combine them.

Where we can successfully combine ecological,
cultural, social and economic values, we are
beginning to tread lightly on the Earth and move
towards sustainability.

For example, rather than locating industrial
development, nature conservation, social activity
and cultural heritage at different points of the
landscape, we could make these activities more
compatible so they can support each other and
exist together in the landscape. Here are some
examples of where we are starting to do this:

e Miners can rehabilitate a mine site to restore
its ecological value and can also provide
recreational infrastructure like a swimming
pool to the local community.

* A farmer can plant a variety of native trees as
windbreaks on his or her farm. The windbreaks
provide ecological diversity but also increase
the productivity of the farm by protecting the
pasture and the livestock. The trees can also
add visual appeal to the landscape.

e National parks can be jointly managed by
a government conservation agency and

Traditional Owners to support both ecological

conservation and Aboriginal and Torres Strait

Islander peoples’ empowerment. Renewable

energy and passive solar design can be used

for the park facilities. Tourism can develop
as a result of joint management practice.

Community education and the local economy

can then also improve.
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NOTE THIS DOWN

Copy the graphic organiser below and answer the following questions:
1 What do you value most about your environment? Write down your main values in the outside circles.
2 What do you conclude your worldview might be? Write it down in the centre circle.

(e
<
-
m
Z
=
)
o
Z
<
m
=
>
—
(@)
xI
z
Your worldview ()
m
>
=z
(w)
<
>
=z
>
(@)
m
<
m
z
_|

AUStraIIan IaW EPBC Act addresses the following matters of
Ecologically sustainable development (ESD) is national significance:

embedded in environmental decision-making in ¢ World Heritage sites

Australia. Legislation provides a legal framework e National Heritage places

wetlands  (Ramsar

for decision-making, guidelines for developers, ¢ nationally  protected

processes for public participation and consistent wetlands)
measures to enforce compliance. Environmental ¢ nationally listed threatened species and
impact assessment and planning

ecologically sustainable [aws were
development (ESD) the

environmental component )
of sustainability ~ €nvironmental

ecological communities

enacted during ¢ listed migratory species
the 1970s following growing * nuclear actions (including uranium mines)

activism  that ¢ Commonwealth marine areas

thatis embedded in ~ saw the public having a strong * land owned by the Commonwealth
environmental decision-

o ! influence  on
making in Australia. It

environmental ¢ activities by Commonwealth agencies.

also considers the need to
meet economic and social
development goals

environmental impact
assessment an
assessment of positive and
negative impacts an action
or project will have on the
environment

ISBN 9781107696969

decision-making in this country.
The Federal Government enacted
the Environmental Protection
and Biodiversity Conservation
Act (EPBC) in 1999 to replace a
number of environmental Acts
from the 1970s and to streamline
environmental decisions. The

© Catherine Acworth et al 2014

Responsibility for environmental management and
sustainable development is divided between all
levels of government in Australia. If a development
involves any of the previously mentioned matters
of national significance, then the developer must
seek approval from the Federal Minister for the
Environment. This may require the submission of
an Environmental Impact Statement.
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Role of the public

Australian federal and state laws include

opportunities for the public to make comment
or to submit objections to developments. Major
developments trigger the need

Environmental Impact
Statement (EIS) a
document that outlines

the

development, predicts
the potential impacts
and describes strategies
to minimise or prevent
environmental impacts

for Environmental Impact
Statement (EIS) in most states and
under the EPBC Act if there are
matters of national significance.

an

main activities of a

An EIS outlines the main activities
of the development, predicts the
potential impacts and describes
strategies to minimise or prevent

stakeholder a party or

person with an interest or
concern in an organisation

The
developer or proponent, who

environmental  impacts.

andits actions 3y also be the government,

is required to produce an EIS
that is subjected to review by stakeholders. Local
government (councils) is also empowered to make
decisions on development.
and

Many Australian planning policies

environmental laws traditionally focused on
approving single developments in an independent

manner. That is, decisions were once made on the

sole effects of one development at one location
without considering the interactions with, and the
sum of impacts of, other developments. There is
now greater recognition of cumulative impacts
and the importance of planning development
strategically so that the effects of multiple projects
can be predicted and considered. Although single
developments can be considered sustainable,
the environment may not be resilient to the
effects of multiple developments. There can also
be cumulative social impacts when multiple

developments are approved separately. For
example, truck movements to a single factory might
cause acceptable noise levels. However, if there are
multiple factories at a location, the increase in noise
from trucks might become unacceptable. To address
cumulative environmental impacts, environmental
managers must consider the following:
* the spatial extent of the potential impacts of
a development or activity; understanding
the spatial extent enables decision-makers
to determine who, what and where will be
impacted and where interactions with other

developments might occur

Source 1.22 Map of threatened ecological communities in Australia. Mapping is a useful tool for environmental decision-makers.
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* the interaction of impacts from past, present
and future developments and activities; this
knowledge is essential because decision-makers
can more accurately predict if the impacts from
a single development will add to or amplify the
impacts from other developments

* the use of contingency plans and environmental
monitoring to address impacts, over time,
that were not accurately predicted; a lack of
scientific knowledge or errors in past and
current decisions on development can lead
to cumulative impacts. Contingency plans
and monitoring enable managers to quickly
respond to negative changes in the environment

by modifying development or implementing

Coal seam gas exploration in Sydney’s remediation strategies.
suburbs has triggered public objection and calls to apply
the Precautionary Principle.

e the time over which an impact might occur

and the length of time required to monitor; In 2006-07, Australians
understanding the time frame for impacts generated approximately
enables decisions to be made about future 48 million tonnes of waste.
impacts, future needs to be considered and Only 52% of that waste was
projections on interactions between the current recycled.

and future use of the environment to be made

Copy the graphic organiser below and show links between human activities and resulting impacts. You can add
arrows to show interactions between impacts. An example has been completed for you below.

Loss of recreational use

Human health risks Chronic water pollution Loss of biodiversity

Degraded aquatic habitat
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Case study 1.5

The Green Bans: saving Sydney’s historical sites

A green ban is strike action by a trade union or other
group of labourers to protect the environment from
development. The term originates from Black Bans,
which involve strike or industrial action organised
by unions. The term ‘green ban’ was coined to
emphasise action taken to protect the environment
from development. Until the mid-1970s, historical
and cultural sites in Sydney were being demolished
and redeveloped without passing through a
rigorous process of planning decisions that involved
public
outraged by planning decisions that excluded
them. Trade unions entered the public debate over
redevelopment in the early 1970s when a group
of women from Hunters Hill, a suburb of Sydney,
sought help to stop the redevelopment of Kelly’s
Bush, the remaining bushland in the suburb. Union
members working on the site of the redevelopment
went on strike in what was the first of the green
bans. Kelly’s Bush was eventually preserved but
a precedent was set and public groups continued
to call on the trade unions to help protect areas of
historical and cultural significance.

input. Communities were increasingly

Source 1.24 Jack Mundey, who led union involvement in the
green bans, being escorted by police during a protest. Jack
Mundey coined the term ‘green ban’.

Green bans helped to protect historical buildings
in Glebe, The Rocks and Kings Cross, all parts
of Sydney, and the redevelopment of the Royal
Botanical Gardens and Centennial Park. Over 100
buildings of significant historical value were saved,

© Catherine Acworth et al 2014
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and urban green space was preserved. The Sydney
green bans inspired similar actions in other states
and the practice was adopted internationally.

The green bans in Sydney, Melbourne and
other cities triggered changes in federal and state
environmental planning processes. Revisions to
planning decisions, policies and environmental
and planning laws included steps to protect
The
bans also led to a greater appreciation of public
participation in development approvals. In 1975,
the New South Wales State Government, aware
of growing activism and changes in community
attitudes, introduced the NSW Heritage Act, the
Environmental Protection and Assessment Act and
the Land and Environment Court Act, bringing to
an end haphazard redevelopment of historic and
cultural areas. These Acts ensured that proposals
for redevelopment were carefully scrutinised by the
public and state government and disputes could
be addressed through the Land and Environment
Court. The green bans also influenced politics
in Europe where, as a result of the movement
in Australia, the term ‘green’ was adopted to
describe environmental issues and new ‘green’
political parties had formed. The preservation of
historical and cultural sites is how embedded in
environmental laws around the world to ensure that

historically and culturally valuable sites.

future generations have access to these assets.

1 Discuss one law that was enacted by the
NSW Government that helped to protect the
environment.

2 Explain in your opinion how effective green
bans can be today. Can they still play a role in
protecting the environment?

3 Reflect on the impact of ‘people power’ on
environmental decisions. Besides green
bans, what other ways can people influence
bureaucrats to change how the environment is
managed?

4 Analyse why the protection of historical
and cultural sites is relevant to sustainable
development.

Cambridge University Press



Chapter 1 Sustainability 51

RESEARCH 1.8 1.8 Aboriginal and
Torres Strait Islander
Locate an online ecological footprint peoples’ approaches

calculator; there are many, so choose

a calculator that is most relevant to to CUStOdiaI
Australia. Prepare a list of your daily responsibility and

activities and record data on your use

of resources such as electricity, water en‘"ronmental
and food, fuel and paper and plastic management

products. Calculate your ecological
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footprint for one typical day using the For tens of thousands of years, Aboriginal and
online resource. Torres Strait Islander peoples have lived across
1 Explain which daily activity had the Australia in hundreds of distinct groups with their
greatest energy demand. own unique languages and cultural practices. All
2 Discuss what you can do to reduce Aboriginal and Torres Strait Islander peoples held
your daily consumption of renewable central to their beliefs and culture an ancestral
and non-renewable energy sources. Creation time now known to non-Indigenous
3 Summarise the key activities that people as the ‘Dreaming’ or ‘Dreamtime’. During
directly polluted the environment. this time ancestral creatures moved across the
4 Describe how you might have impacted landscape and created landforms, plants and
the environment outside the area where animals, laws and customs, and people. Before
you conducted your activities. European settlement, Aboriginal and Torres

Strait Islander peoples modified the environment

Source 1.25 The Yarra River, which runs through Melbourne, has sadly attained poor water quality, impacting the ecosystem of the river.
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with fire but over a timescale that enabled the
environment to reach a new balance. It is thought
that through the use of fire, Aboriginal and
Torres Strait Islander peoples had a major impact
on Australia’s landscape. Australian historian
Bill Gammage published a book in 2011, The
Biggest Estate on Earth: How Aborigines made
Australia, that describes how important he thinks
Aboriginal and Torres Strait Islander peoples’ land
management was for the Australian continent.
Gammage draws upon the writings and paintings
of early Australian settlers, who would often
describe the landscape as looking like an English
gentleman’s park with large, widely spaced trees
and undulating grassy slopes underneath. Often,
they could not explain why one area appeared
like a well-maintained parkland, whereas next to
it, with the same soil, landforms and climate, was
woodland or forest. It seems that this landscape
was not coincidental; rather it had been created
by long-term and deliberate burning by Aboriginal
and Torres Strait Islander peoples to create a
landscape that was easy to walk through and
promoted abundant and easily accessible plant
and animal resources.

The role of Aboriginal and Torres Strait Islander
peoples in the extinction of megafauna is not
fully understood. There is evidence that supports
several theories for the extinction of Australian
megafauna, which include changes in vegetation
communities that were essential for food, hunting,
climate change and the evolution of megafauna,
through adaptation, to smaller, modern species.
Nevertheless, Aboriginal and Torres Strait Islander
communities were able to sustain their populations
and not exhaust sources of food.

Although other scientists and land managers
have known about ‘fire-stick farming’ for many
years, Gammage presents a new hypothesis which
emphasises how this use of fire created the entire
landscape that early settlers encountered. After
European colonisation, many traditional cultural
practices of Aboriginal and Torres Strait Islander
peoples, including burning, were interrupted or
stopped completely. It is possible that by stopping
this traditional method of burning, many grasslands
disappeared and were replaced by shrubs, trees
and even rainforest, the type of environments

© Catherine Acworth et al 2014

Australians are familiar with today. Unfortunately,
it is also possible that without traditional burning,
the landscape today is more prone to large,
destructive wildfires that can damage property
and endanger people and wildlife due to the
build-up of vegetable litter and foliage that was
once burnt regularly.

The First Fleet, which arrived in Botany Bay
on 18 January 1788, soon realised the challenge
of supporting a new settlement due to the poor-
quality soils and limited water resources. On
26 January, Captain Arthur Phillip established
a colony at Sydney Cove in Sydney Harbour
where water resources and soil fertility were
more suitable. Early farmers found they were
unable to sustainably farm the shallow, sandy and
low fertility soils of Sydney. European soils, by
contrast, were deeper and more fertile. Recurrent
crop failures forced settlers to move agricultural
activities to the more fertile alluvial soils of the
upper Parramatta River. The growing settlement
also faced further environmental pressure when
the main water supply, the Tank Stream, became
polluted due to effluent from domestic activities
and cottage industries. The pollution of the Tank
Stream was potentially Australia’s first example of
a failure to control development and protect the
sustainability of a water resource. In 1826, 38 years
after English settlers occupied Sydney, the Tank
Stream was abandoned as a source of potable
water. The stream, which once provided water
and food resources for Indigenous peoples, had
become a toxic watercourse with no economic or
environmental value.

The degradation of watercourses was repeated
in many areas in Australia settled by Europeans.
Degradation of naturally infertile and shallow soils
also followed soon after settlement. Deforestation
exposed the shallow soils to erosion, which was
exacerbated by farming technologies imported
from Europe. Since European settlement, more
than half of Australia’s forests have been cleared.
Soil salinisation was caused by irrigation and tree
clearing. Irrigation artificially raised water tables
and, through evaporation, concentrated salt in
the shallow topsoils. Tree clearing altered the
water balance and increased the discharge of
saline water in the landscape. Invasive species
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such as prickly pear and rabbits further degraded
the land and jeopardised the food and income
security of people. In New South Wales, the Soil
Conservation Act was passed in 1938 and the
NSW Soil Conservation Service was established to
manage the declining soil resources. Other states
soon followed with similar agencies.

Strait
Islander peoples had an intimate knowledge of the

Traditionally, Aboriginal and Torres
plants, animals, water, and landforms that existed
on their country. This knowledge was not written
down but rather was held in many forms including
This
knowledge was passed down through generations

songs, ceremonies and Creation stories.
and many Aboriginal and Torres Strait Islander
peoples continue to hold traditional knowledge
and pass it down to their next generations, an
important cultural responsibility. Aboriginal and
Torres Strait Islander peoples held, and continue to
hold, detailed knowledge about plants and animals
and how they interact together. This allows people
to use clues from the landscape to understand
what is happening in their environment, such as
when particular food resources are ready to eat.
For example in northern Australia some people
know that when the red kapok flower blooms,
freshwater crocodiles are laying their eggs, a
source of food.

Aboriginal and Torres Strait Islander peoples
used, and continue to use, a range of methods that
help to ensure food resources remain plentiful.
This includes techniques like seasonal hunting of
animals and types of farming. For instance, the
Gunditjmara people from Lake Condah (350 km
west of Melbourne) farmed eels through a system
of channels and ponds.

Aboriginal and Torres Strait
Islander peoples’ natural
resource management

The land rights movement has seen many
Aboriginal and Torres Strait Islander peoples
move back to their traditional lands and focus on
sustaining their culture. In the last few decades
programs have been developed that involve
Aboriginal and Torres Strait Islander peoples
working as rangers to care for their own country,
their

resources. These programs provide Aboriginal

protecting environmental and cultural
and Torres Strait Islander peoples with the ability
to obtain an income, often in very remote areas
while harnessing their knowledge and skills to

provide important services.

Source 1.26 A red kapok flower, which in northern Australia signals that freshwater crocodiles are laying their eggs
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Language is a very important part of Aboriginal

and Torres Strait Islander peoples’ culture
because it is only through language that people
can express their culture, which includes caring
for country. Many programs today, including
ranger programs, use Indigenous language and
names to express how Aboriginal and Torres
Strait Islander peoples conduct environmental
management. As non-Indigenous land managers
the

Aboriginal and Torres Strait Islander peoples’

increasingly  recognise importance  of

ecological knowledge, they are seeking to
collaborate and work together with Aboriginal
and Torres Strait Islander peoples to find the
best ways to protect Australia’s ecosystems,
plants and animals. Special reserve areas, called
‘Indigenous Protected Areas’ (IPAs), are being
created on parts of Aboriginal and Torres Strait
Islander peoples’ land and sea country. These are
areas where traditional owners agree to promote
the protection of environmental and cultural
resources. IPAs recognise that the continued
Strait
Islander peoples on their traditional lands across

existence of Aboriginal and Torres

Australia provides great value in protecting the
environment and its ecosystems.

1 Recall what “fire-stick farming’ is.

2 Discuss why early European farmers found
they were unable to sustainably farm
the shallow, sandy and low-fertility soils
of Sydney.

3 List some of the programs that provide
Aboriginal and Torres Strait Islander peoples
with the ability to obtain an income in often
very remote areas by harnessing their
knowledge and skills.

Australian states and territories have engaged
Aboriginal and Torres Strait Islander peoples’
communities in catchment management and by
establishing consultative reference groups. In most
states and territories they are known as Aboriginal
Reference Groups (ARGs). In Queensland they
are known as Aboriginal and Torres Strait Islands
Reference Groups to include island communities
in Torres Strait. In New South Wales, for example,
the Catchment Management Authority for the
Central West established an ARG to:

Source 1.27 Guanaba IPA, at the foot of Mt Tamborine, Queensland, is one of the many Aboriginal and Torres Strait Islander peoples’

Protected Areas in Australia.
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* maximise the participation of Aboriginal and
Torres Strait Islander peoples in all levels of
natural resource management within the
Central West area

* maximise the protection and maintenance of
Aboriginal and Torres Strait Islander peoples’
cultural heritage

* maximise opportunities for relevant skills
development and capacity building in natural
resource management

* maximise the opportunities for Aboriginal
and Torres Strait Islander peoples’ economic
development in natural resource management

* maintain and enhance the integrity of Aboriginal
and Torres Strait Islander peoples’ intellectual
property in traditional ecological knowledge
and cultural and spiritual knowledge.

The ARGs are consulted in matters of natural

resource management and the protection of

cultural heritage. They are responsible for
developing relationships between environmental
decision-makers and other stakeholders, and
participate in developing and implementing
catchment management plans.

The Australian Government recognises
the importance of Aboriginal and Torres Strait

Source 1.28 Ayers Rock Resort at Yulara, where the Indigenous
Land Corporation has established a National Indigenous Training
Academy

Islander peoples’ knowledge in catchment
management as well as the rights of native
titleholders. Accordingly, laws and policies have
been developed or amended to ensure that
Aboriginal and Torres Strait Islander peoples’
communities are fully engaged in natural
resource management without detriment to
livelihood opportunities or the loss of cultural
heritage. A network of Indigenous Land
Management Facilitators was established to
help communities develop partnerships with
government agencies and organisations involved
in sustainable development. Under the Natural
Heritage Trust, Aboriginal and Torres Strait
Islander peoples’ groups are able to apply for
grants to support programs that manage rivers,
protect threatened species, conserve cultural
assets and improve the productivity of the land.
The federal government has also established
the Indigenous Land Corporation to enable
Aboriginal and Torres Strait Islander peoples’
communities to acquire and manage land

INIWIIVNVIN ANV IONVHI TVLINIWNOYHIANT ‘L LINN

according to sustainability principles. The goal

of the Indigenous Land Corporation is to enable
Aboriginal and Torres Strait Islander peoples’
communities to meet their socio-economic needs
and fund and facilitate programs that protect
cultural and environmental assets for the benefit
of all Australians.
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Case study 1.6
Mer — also known as Murray Island

Mer is a small volcanic island with a population of
around 450 located at 9°and 144° in the eastern
section of the Torres Strait Islands. Meriam people
have inhabited this island for thousands of years
and have a strong affiliation with the land. However,
when Europeans arrived and started to settle on
the island, the Queensland government claimed
control in 1879.

Papua New Guinea_—" >
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Source 1.29 Location of Mer (Murray Island) with the Torres
Strait between Queensland and Papua New Guinea

The sacred bond between its Aboriginal and
Torres Strait Islander peoples, their traditional
lives and the island has been the catalyst for a
momentous decision in Australian history. Eddie
Koiki Mabo, a native of Mer, who was working as
a gardener at James Cook University in Townsville,
spoke to two academics, Henry Reynolds and Noel
Loos, at the university about traditional ownership
or title of land on the island. They informed him that
he had no legal ownership as the land was owned
by the government as a result of terra nullius. Terra
nullius is a Latin phrase meaning ‘land belonging
to no one’. When the British came to Australia they
tried to identify a political system or settlement
system of the Aboriginal and Torres Strait Islander
peoples, and since they were not able to identify
any system, they claimed the land as terra nullius
and enforced British rule and law onto Australia.

© Catherine Acworth et al 2014
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Cook University outlining the land ownership
and inheritance system on Mer. A lawyer at the
conference suggested there should be a test case
on claiming land rights through the court system.
Central to the case was challenging the concept of
terra nullius — that land claimed by the Europeans
was uninhabited. In 1982 Eddie Mabo, Sam Passi,
David Pass, Celuia Mapo Salee and James Rice
made a legal claim for ownership of their lands
on Mer.

In 1985 the Queensland Government passed
the Queensland Coast Islands Declaratory Act
in an attempt to negate any claims Torres Strait
Islanders had to the land. In 1988 the High
Court found that the Queensland Coast Islands
Declaratory Act contravened section 10 of the
Federal Racial Discrimination Act 1975 (Cth) and
was therefore invalid.

Underthe Constitution, federal acts of parliament
take precedence over state acts of parliament.
(This is to ensure that the federal parliament has
the ultimate decision-making power.)

Cambridge University Press
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In 1992 the High Court rejected the notion of
terra nullius and recognised the Meriam people
as the native title holders of traditional lands on
the island. The ruling found that native title exists
separate from Crown claims to the land, as long as
a connection to the land for people claiming native
title remains. It was hailed as a momentous victory
by the Aboriginal and Torres Strait Islander peoples
rights movement, but within the mining and pastoral
sectors unease grows over the implications of
the ruling. Sadly, Eddie Mabo was not present to
celebrate the victory; he had died of cancer five
months earlier, aged 56.

D e e . —— L oupm— o

Source 1.31 The High Court of Australia in Canberra

The case was successful because it established
that:
e the Meriam people have had continuous
occupation of the islands

e anthropological evidence showed that the
present inhabitants of the Islands were
descended from the people in occupation at
sovereignty

RESEARCH 1.9

e the people lived in groups of huts strung along
the foreshore or strand immediately behind the
sandy beach. The cultivated garden land was
and is in the higher central portion of the island

e the people used sub-tidal fish traps that would
capture fish as the tides changed, allowing the
Meriam to spear the fish easily. This demonstrates
the Aboriginal and Torres Strait Islander peoples
had a permanent part of the urban environment
(rock pool fish traps) on their land.

Legacy of Mabo

In addition to rejecting the doctrine of terra nullius,
the High Court also ruled that the common law
of Australia recognised a form of native title that
reflected the entitlement of the Aboriginal and
Torres Strait Islander peoples to their traditional
lands, in accordance with their laws and custom.
In response to Mabo, the Australian Government
enacted the Native Title Act 1993 (the Act). The Act
recognises and protects native title and sets up
processes by which claims for native title can be
determined and future activity impacting on native
title may be undertaken. To May 2012, there have
been 139 determinations recognising the existence
of native title, and determined native title covers
approximately 16% of Australia’s landmass.

1 Explain why central to the case was challenging

the concept of terra nullius.

2 Describe why, under the Constitution, federal
acts of parliament take precedence over state
acts of parliament.

3 Discuss why, this ruling was hailed as a
momentous victory by the Aboriginal and
Torres Strait Islander peoples rights movement,
but was met with unease by the mining and
pastoral sectors.

View the ABC Four Corners episode titled ‘Judgement Day’, 3 May 2012 (for the link, see www.

cambridge.edu.au/geography10weblinks)

Complete the following question after viewing ‘Judgement Day’:
Explain the importance of Mabo 20 years on. How has it impacted on Aboriginal and Torres Strait

Islander peoples and non-Indigenous people?
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FIELDWORK 1.1 SUSTAINABLE CITIES

Aim

To identify land use and/or specific activities that
cause environmental impacts, determine what
measures that are being or could be used to
mitigate impacts, and to determine if your city or
town is following the principles of sustainability.

Method

Students will compile information on the inputs
and outputs required for a city or town area to
function, and to predict potential impacts on the
environment from various activities. Form groups
of three to five students to share the workload.
This
on key activities (e.g. transport, construction,

activity involves collecting information
disposal of domestic and industrial waste, energy
use, water supply, stormwater drainage) and
estimating what is required for the city or town to
function. You will also investigate how resource
use and waste disposal affect the local and
off-site environments. General predictions are
only required. You will use skills in observation

and data collection.

Preparations

Locate a map of your city or town and download
a satellite image at the same scale. You can utilise
websites such as Google Earth or Google Maps
to produce both. Download and print a second
map showing the catchment area of your city or

Data collection

town. This catchment-level map will help you
to predict off-site impacts. On this second map,
draw a boundary of the city area where you will
focus your investigation. On your city/town map,
annotate stops for the field trip so you can locate
where you are during the visit. Your teacher will
advise you of the stops and the path you will
take. Before the field trip, investigate and note the
location of:

1 major roads

housing areas
industrial areas

retail and office areas

2

3

4

5 canals and natural waterways
6 parklands and natural areas
7

any other landscape features of importance.

You can pencil in boundaries around these
features, or use highlighting or coloured pens to
label key features.

Before commencing the field trip, each group
should discuss key inputs (e.g. food, energy, water)
and outputs (e.g. exhaust, garbage, stormwater)
for the known activities, as well as consider the
effect of landscape features. Use the table below
to add information. You will continue to fill this
table during your field trip.

Location Type of Major Inputs Outputs Potential
environment | activities environmental
impacts
E.g. Queen Entertainment, | Restaurants, Electricity, Car exhaust, Air pollution,
Street Mall, retail and shopping, water, food, | run-off from noise pollution,
Brisbane office space commercial/ | mineral hard surfaces, | water pollution,
financial, resources, wastewater loss of habitat,
pedestrian paper from shops, loss of land
and vehicle products recyclable and | for garbage
traffic non-recyclable | disposal
waste
ISBN 9781107696969 © Catherine Acworth et al 2014 Cambridge University Press
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1 Use the table to record information at each stop. 6 Discuss how the environment has altered

You might have already partially completed the environmental processes that cause your
information from your maps, but use the field identified impacts. Refer to hydrological,
visit to expand information and capture photos atmospheric and biological processes. For
of activities to use in your report. example, hard surfaces such as roads can

. . . reduce infiltration of rainwater and increase
2 Identify what activity at each location presents

. . . . run-off. The increased run-off can transport
the greatest risk to the environment. Circle this &

o ollution to nearby canals.
activity in your table for future reference. P Y

. . . On return to the classroom, share your
3 Discuss where the inputs are likely to be 7 ’ Y

sourced, and where the likely destination of findings with other groups. Discuss the key

activities that could significantly impact the
the outputs are. g y mp

environment. Which land use and its activities
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4 Is there any evidence of environmental impacts present the greatest risk to the environment?
at the location? If so, record the impacts in a Propose new strategies that could be used to
notebook and rate them in terms of their improve management and minimise impacts.
magnitude (e.g. low, moderate, severe). What Discuss the possible cumulative impacts
are the likely impacts of activities in areas on the environment; refer to your table
outside of the city or town? Note where these and information provided by other groups.
impacts occur on your catchment map. Synthesise information from your table and

5 s there any evidence of strategies to minimise discussions and draw a conclusion on whether
impacts from activities at each location? your city or town is sustainable.

Examples include: educational signs, trash g Complete a group or individual report using
traps, recycling bins, buffer zones around the following presentation layout as a guide.
canals and streams and noise barriers. Create section headings based on the layout:

Fieldwork presentation layout

Front page Tile and name (or name of group)

Contents page | Complete this last so your page numbers match your section headings.

Page 1 Aims and methods
Page 2 Location map (include your local area and your catchment map)
Page 3 Introduction — brief description of the study site

Pages 4 and 5 | Major activities — describe the major activities at each stop.

Page 6 Table of activities and impacts (use your data collection table. Be sure to update
the information based on class discussions.)

Pages 7 and 8 | Describe the observed or predicted impacts of the activities. Refer to the processes
affected by the activities and how these have led to local and downstream
impacts. Ensure you cover social, economic and environmental impacts.

Page 9 Discuss observed and potential strategies to minimise the impacts.

Page 10 Table or written description of management strategies

Page 11 Photos of observed strategies or sketches of proposed strategies

Page 12 Conclusion — in this section rate your city or town’s sustainability status.

Page 13 Appendix (this may include photos or data you have not embedded in the main

text but supported your written work), bibliography, glossary
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Chapter summary

Sustainability refers to our capacity, actions,
decisions and strategies to achieve prosperity
and meet social needs without compromising
the natural environment.

The three pillars or spheres of sustainability
are social needs, economic growth and
environmental protection.

Intergenerational equity is a key component
of sustainability and requires humans to
manage their activities and resource use
today to ensure fair and reasonable access
to future generations.

Soil, water, the atmosphere and biodiversity
are important for ecosystem functioning.

An inability or reluctance to apply sustainable
practices and/or adapt to environmental
change, whether it is natural or human-
induced, can lead to the decline of societies.

Environmentalism is a social movement that
involves lobbying and other forms of activism
to influence and educate others, particularly
governments and developers, to conserve or
protect the environment.

Sustainable development is a recognised
global issue. Inter-governmental organisations
have set global sustainability goals and
recommended actions to enable all

humans to prosper without significant
environmental losses.

Governments rely on laws and policies to
create consistent and formal approaches to
environmental management.

Australia has embedded the principles of
ecologically sustainable development in
federal and state laws, and local government
planning policies.

The weather and the climate are driven by the
sun. Global temperature is set by a balance
between the sun’s energy radiating in and the
heat from the Earth radiating out.

© Catherine Acworth et al 2014

Earth’s heat is partly retained through
the absorption of heat by the two main
greenhouse gases, water vapour and
carbon dioxide.

Climate change results from a change either
in the sun or in the amount of heat absorbed
in the atmosphere. When atmospheric carbon
dioxide rises, so does the Earth’s temperature
and that makes the climate change.

Burning fossil fuels has increased the
atmosphere’s carbon dioxide content by
40% since 1850, and this has caused
global warming.

Global warming might be slowed by reducing
dependence on fossil fuels for energy, and
reversed by removing some carbon dioxide.

Climate change can be expected to increase
Australia’s temperature, change rainfall
patterns and increase storm intensity. In low-
lying places, such as the Amazon Delta, much
of Bangladesh and small island communities,
sea level rise and storm surges pose
significant threats to livelihood.

Already some of these effects are evident in
the form of desertification, storm damage,
heat-waves and the loss of Arctic ice in the
summer.

Aboriginal and Torres Strait Islander peoples
continue to identify with their ancestral