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GO 1

Why does
Geography matter?

Geography is the study of the world: its characteristics, its patterns and how it
changes over time. In Geography, we focus on two main factors: human activity

and natural processes. We are interested in how humans influence the space in
which they live and, in turn, how the natural environment influences how humans live.

Previously, you learned how to interpret sources such
as maps, images and graphs, how to explore spatial
patterns and how to conduct fieldwork to answer
research questions and find interconnections between
phenomena. As you move towards VCE, you will now
build on these skills and apply your knowledge from
earlier years of study to understand new case studies,
make predictions, analyse processes and further

your connection with communities on various scales.
You are the future of our world and Geography is your
key to understanding it!

How will Geography help me
in the future?

Have you ever wondered when you will

use the skills you learn in Geography after
finishing school? Beyond developing a key
understanding of the world around you
and being able to engage in society as a
knowledgeable, informed and empathetic
global citizen, you will be able to use maps,
apps and geospatial technologies more
effectively in everyday life. You will also

be able to apply theoretical concepts to
new situations and adapt your ideas to
predict future outcomes. You will also be
able to think critically, reflect and analyse
processes, and solve problems. You may
not choose a career that is directly related
to Geography, but the skills you are
learning today are applicable to many
things you will do in the future.

2 Good Geography 10
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Possible career avenues directly linked
to geographical studies

Source 2

d
When Swedish school

student Greta Thunberg
staged a protest in

August 2018 holding a sign
that read ‘Skolstrejk for
klimatet’ (School strike
for climate) she motivated
tens of thousands of
students globally, like the
student in this photo, to
protest for climate action.

Wellbeing

Travel

Sustainability consultant Tour guide
Tourism Travel writer
Travel
Travel safety conservationist
analyst
Planning Transport
surveyor manager
- Town
Construction
planner

Landscape Engineer Surveyor
architect

Environmental
educator

Teacher
Education

Consultant for  University

local council lecturer
Open space
adviser
Community
development
manager Geoscience

Developmental
economist

Climate

Learning
ladder G0.1

This year, you will explore environmental change and
management, and human wellbeing. List some of the topics you
exploredin Years 7-9 that may help you in understanding new
case studies and processes.

What is meant by the word ‘phenomena’? What is an example
of a geographical phenomenon?

Using your knowledge of current events, brainstorm
some relevant case studies that connect to the topics of
environmental change and management, and human wellbeing.

Consider what you would like to be when you finish school.

List ways that geographical skills may help you achieve in your
chosen career.

Introduction to Geography 3
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What are Key
Geographical Concepts?

Previously you used SPICESS to
write geographically and explore
phenomena. In VCE, the 12

Key Geographical Concepts (KGCs)
replace or extend these terms.

The KGCs allow you to continue to improve your
geographical writing skills and practise thinking
more critically about world processes. The KGCs
appear in italics in the Learning ladder to prompt
you to consider them in your answers.

1 Place

The concept of place allows humans to
identify the location or position of something
within a space. We can identify place

through describing the relative or absolute
location of that area. This is Luwu Timur,
South Sulawesi in Indonesia, in the southern
hemisphere.

2 Scale

Scale usually refers to the size of something.
Scale can be literal, such as the scale on a map
using quantitative data to represent the size
of areal-life object. In this photo, large-scale
vegetation clearing has taken place for palm
oil farming.

4 Distribution 5 Movement
3 Distance Distribution refers to the Movement describes
Distance refers to the amount of space or way phenomena are spread achangein location
time between two places. Temporal distance across a space. For example, due to a particular
refers to the time it takes to get from point A the palm oil trees could process. For example,
to point B. For example, a farmer may take be described as beingina the natural vegetation
30 minutes to travel to their fields from their uniform or linear distribution, in this forest may be
village. Spatial distance refers to the physical while vegetation in the logged and transported
distance between points Aand B. For example, forests may have a clustered to other regions for pulp
it may be 2 metres between each palm oil tree. or random distribution. or timber.

4 Good Geography 10



6 Region

Region refers to an area
or group of countries
that have similarities.
Aregion may be based
on climate, such as a
tropical rainforest or
desert region, or based
on location, such as
Southeast Asia.

11 Environment

When we think about the
environment, we often picture
a natural space. However, with
increasing populations and
urbanisation, it is also crucial to
consider human environments.
An environment is made up

of all the living and non-living

factors within a space.

7 Change

Change refers to how a placeiis
altered by shifts in the environment
or to meet the needs of humans.
Change can be positive or negative
and can occur over short or long
periods. This place has seen
significant change over time, mostly
due to human interaction and the
removal of natural land cover.

N
Ry

L

~

12 Interconnection

Interconnectionis the
idea that two things or
phenomena are related,
interact or are linked in
some way. For example,
thereis astrong
interconnection between
the success of aregion’s
harvest and its economy.

8 Process

A process is a series of events or steps.
Processes can be both natural and human,
and form a range of interconnections that
impact people and place. For example, we
could explore the processes that have led
to the dramatic changes in this place.

9 Spatial association

Spatial association describes how

two phenomena occur in the same

place, at the same time, for a particular
reason. It is a way of describing how

one phenomenon is interconnected

with another. We can describe spatial
associations using terms such as ‘strong’
or ‘weak’. For example, there is a strong
spatial association between mountainous
topography and low population density.

10 Sustainability

Sustainability is the concept of maintaining
and preserving resources, environments,
societies and economies for future
generations. Sustainability means balancing
environmental and economic needs. Itis
not as simple as asking palm oil farmers to
stop, as communities rely on these crops

for their income. Our job as geographers is
to collaborate with other specialists such as
economists and scientists to create sustainable
solutions for society and the natural world.

Learning
ladder G0.2

List two similarities and two differences
between the SPICESS and KGC terms.

Explain how your local place has changed
over time.

Describe the spatial association between
human population increase and agricultural
output.

‘Sustainability is interconnected with
more than just ensuring the longevity of
the environment.’ Discuss as a class using
examples (hint: think SHEEPT)).

Introduction to Geography 5
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How can | use data to
unhderstand the world?

As Geography spans both Humanities and Science, geographers use both
qualitative and quantitative data to describe processes and changes in places
over time. These different data forms are important for providing context,
quantifying changes and illustrating processes.

As you move into higher levels of geographical
studies, it is important that you provide data in
your responses, reports or projects. Data could be
in the form of descriptive examples, case studies,
photographs, numerical statistics or infographics.
Data should be integrated into your writing.

While writing a list of ‘fun facts’ may have
been suitable for previous years, you now need
to practise using data as part of your response as
you would for a quote in English or an equation
in Mathematics. The PQE and SHEEPT guides
continue to be good structures to help you use
evidence in your responses.

Maps

Maps can provide you with a range of data
including distribution, movement and

Other maps such as cartograms can sometimes
be confusing because they are distorted by
data, but they can be very informative when
used correctly. In Source 2, both the choropleth
map and the cartogram use the same legend,
but display different information. For example,
while the choropleth map colouring may suggest
a higher number of votes went to presidential
candidate Donald Trump, when studying the
cartogram, we can see that the states with the
highest populations (which are larger than the
others) supported Joe Biden, meaning he won the
majority of the votes (51.1 per cent compared to
47.2 per cent) in the 2020 US presidential election.

Source 1

v

Example of a GIS output highlighting regions at risk of coastal
flooding because of climate change-induced sea level rise

scale. You could gather quantitative

Sea Level Rise and Coastal Flooding Impacts

data from maps by using the scale

or legend, or describe processes

and phenomena through specific
examples. Different maps can be
used to tell different ‘geographical
stories’. For example, in Source 1,
many coastal cities are expected to be
inundated if the sea level were to rise
by more than 3 feet (91 centimetres).
Low-lying areas in San Bruno are
particularly vulnerable to flooding.
This data provides key information to
policy makers about how to respond
to future climate events.

6 Good Geography 10
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US Presidential Election results 2020

Results mapped at county level showing the Reference map Source 2
candidate with the largest vote share in each area 4
Results* v Choropleth map
; Vote share S
Biden and cartogram
80063589 votes (51.1%) of candidate with most votes v 5 howi h
306 electoral votes Bl siden showingthe same
Trump o) 50 70 90% information but
73904195 votes (47.2%) Bl rrump telling different
232 electoral votes :
*preliminary results, last updated 27 Nov 2020 stories
Source: Associated Press, New York Times, The Guardian
Alaska and Hawaii
showing state-
level outcomes
N
A 5
Q
Q
@©
S
Gridded population cartogram: z
areas resized according to §
\ . the total number of people living there o
o- Nptvoted for either (Alaska and Hawaii not Included) o
1.5 3% Bidenor Trump 3
(2]

Graphs

Graphs provide quantitative data that can

help identify patterns and changes over time.

The axes and data points allow you to compare

and contrast. For example, in Source 3 we can see
that globally the unhappiest female age group is
30-55 years old, with a happiness score of just over
5 out of 10. Graphs may also help you qualitatively
explain data or draw conclusions. For example,
women in the 30-55 age bracket may rank as least
happy because they are busy with work and family,
whereas women of other age brackets may have
more time to engage in recreational activities.

Average female self-reported happiness by age, 2016-18
8

Source: Wold Happiness Report, 2019
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Source 3
—

This line graph shows changes in happiness over time for women.

Diagrams or sketches

Diagrams and sketches display qualitative and
quantitative data on processes or changes.
Annotations on sketches can help to describe
different steps in a process or allow the reader
to understand the symbols used. The scales or
legends completed as part of a sketch, especially
those done during fieldwork, provide estimated
guantitative values as evidence of change in

a particular place at a particular time.

Learning
ladder Go.3

Why is data important in Geography?
Source 2: Suggest how map type can be important

to convey geographical data, with reference to the
US presidential election.

With reference to examples from sources in GO,
outline the differences between quantitative and
qualitative data.

Would quantitative or quantitative data be more
suitable as evidence for the following scenarios?
a Investigating the climate of a particular place
b  Researchinghow people describe their level
of happiness ata given time
Highlighting change over time in an urban
environment

Introduction to Geography 7
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How do | use this book?

Good Geography will help you thrive as you move through the Level 10 Geography
curriculum and to demonstrate your progress in every lesson. This book explores
two geographical topics: environmental change and management, and human
wellbeing. You will also find a Fieldwork section and a Geo How-To skills section.
The Geo How-To section is vital and you should refer to it often.

Climb the Geography Learning ladder

Geography is a skills-based subject. This means
that learning content alone is not enough to give
you a geographical understanding. In order to be
a geographer, you need to be able to understand
question terms, write geographically, read a variety
of data, interpret data and conduct and formally
report your own research.

Each chapter in this book begins with a
Learning ladder. This is one way you can take
control of your own learning of geographical
skills. It lists the five geographical skills you will

iadder

be learning and five levels of progression for each
of those skills. Read it from the bottom to the top.
As you progress through the chapter, you will climb
up the Learning ladder.

Each skill described in the Learning ladder is
a higher progression than the one below it. To be
able to accomplish the higher-level skills, you need
to be able to master the lower ones. Practising
activities at all the levels will help you develop senior
geography skills, such as evaluating. This approach
is called developmental learning and puts you in
charge of your own learning progression.

Source 1

v
The Learning ladder helps you to take charge of your own learning.

| can identify multiple spatial
distributions and patterns

| can use data to support
exceptions to spatial
distributions and patterns

distributions and patterns

é | can describe spatial

| can use data to quantify
spatial distributions
and patterns

| can identify spatial
distributions and patterns

) 4

8 Good Geography 10

| can interpret causes of
patterns and interconnections

| can use relevant sources to
research further reasons for
patterns and interconnections

| can use data to support
explanations of patterns
and interconnections

| can explain patterns
and interconnections

| can provide short
explanations for patterns
and interconnections

| can interpret data to quantify
predictions based on research

| can make predictions and
outline consequences of
change over time

| can explain the causes
behind the change over time
in a place

| can describe how places have
changed over time

| can identify that changes
occur in the characteristics
of places over time

| can evaluate the success of
research methods

| can organise data collected
according to relevance for a
research question

| can filter collected data

| can successfully use data
collection methods

| can list primary and
secondary methods useful
for my study

| can draw conclusions from
geographical information
in digital and geospatial
technologies

| can manipulate data using
digital and geospatial
technologies

| can access and use geospatial
technology platforms such
as GIS

| can construct paper maps
using correct cartographic
conventions

| can interpret different map
types using cartographic
conventions



Check your progress

Each chapteris divided into sections. Each section is
designed to cover one lesson, but your teacher might
decide to spend more or less time on a particular
section. At the end of every section, you will find a
block of questions to help you check your progress.

@ Show what you know

These questions ask you to look at the
content you have learned and to show your
understanding of it by listing, describing
and explaining.

@ Learning ladder

These activities are linked to the Learning
ladder. You can complete one of the questions
or several of them, depending on your
progress. Throughout a chapter you will
complete an activity for each ladder level.

ﬁ Place study

Geography is the study of people and places.
Geographers use examples of processes

or events that have occurred in the past to
predict what might happen to other places in
the future. Chapters G1and G3 are centred
around the background information you will
need to understand in order to apply your
skills to ‘place studies’ in Chapters G2 and Gé4.
When you notice this symbol on a spread, it
means that there is a place study available that
is connected to what you are learning about.
You may wish to turn straight to that page to learn
more or to begin to apply your understanding.

Place studies

L_J
G21
How is urbanisation

.inLagos having
environmental impacts?

Source 2

V.

Place studies are an important part of your Geography course.

A Gl 2

What are the effects
of the rising demand
for land?

ladder G1.2

Source 3

Check your progress regularly. You can attempt one or all of the
Learning ladder questions. Challenge yourself!

economics+
business

civics+
citizenship

The study of Geography can be enhanced by the
study of Civics + Citizenship and Economics +
Business. In Chapters1and 3, you can study a
Civics + Citizenship and an Economics + Business
lesson. School is busy and you have a lot to cover,
so placing important Civics + Citizenship and
Economics + Business content next to relevant
Geography lessons will help you connect

your learning.

tadder

| can analyse issues in
society

| can evaluate
alternatives

| can explain different
points of view

&
¢°°
é | can explain issues in
‘S\QQ

| can integrate different
economic topics

| can explain issues in

society economics

| can describe societal | can describe economic
issues issues

| can identify topics
about society

| can recognise economic
information

Civics and citizenship Economics and
business

Introduction to Geography 9
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At the end of the book, you will find a skills chapter called
Geo How-To. This chapter explains how to perform each
skill and how to answer geographical questions. Refer to
it often, especially when answering the Learning ladder
questions and Masterclass activities.

In addition, the Fieldwork chapter explains the skills

you need for hands-on research and gives you several
suggested tasks.

Source 4

.

Refer to your Geo How-To chapter to find out how to perform each skill.

Masterclass

At the end of each chapter is a review section, with
questions organised by the steps on the Learning
ladder. You can complete all or some of the questions,
depending on your progress. By the end of every
chapter, you will have had the opportunity to:
learn new content knowledge
practise how to list, describe and explain
practise how to analyse sources, solve problems
and create maps or graphs
have two or more opportunities to practise
every step of the Learning ladder.

Source 5

V.

The Masterclass is your opportunity to show your progress.
Take charge of your own learning and see if you can extend yourself.

10 Good Geography 10
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j i Capstone

After you complete a chapter, it is time to put your
new knowledge and understanding together for
the capstone project to show what you know and
what you think by applying your new knowledge
to the capstone project. In the world of building,
a capstone is an element that tops off a building
orwall. That is what the capstone project will
offer you, too: a chance to top off your learning

in interesting and creative ways. It will ask you to
think critically, to use key concepts and to answer
‘big picture’ questions. The capstone project

is accessible online; scan the QR code to find

it quickly.

Masterclass

[T pa—

Source 6
V.

The capstone project brings together the learning and
understanding in each chapter. It provides an opportunity
to engage in creative and critical thinking.

Learning
ladder Go.4

How can you use case studies to enhance
your understanding of phenomenain
Geography?

How is the How-To chapter able to assist
you in your learning?

Suggest some classroom activities that may
help you practise some of the key skills listed
as part of the Learning ladder.
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How can | understand
changes and challenges?

Our world is constantly changing. While natural factors are responsible for relatively
predictable changes, human activities have resulted in a range of devastating
impacts on our fragile ecosystems. Now, more than ever, we must understand

the world around us and how we can change it for the better.

12

I can identify multiple spatial
distributions and patterns

| can take my PQE one step
further to find links or relationships
that exist in changes and
challenges.

| can use data to support
exceptions to spatial distributions
and patterns

| can use data to answer "Why?’
about the exceptions identified

in a PQE analysis of changes and
challenges.

| can describe spatial
distributions and patterns

| can describe patterns, quantify
them and point out exceptions
(PQE) to describe changes and
challenges.

| can use data to quantify spatial
distributions and patterns

| can read data and use it to
measure key trends on a map

or graph about changes and
challenges.

| can identify spatial distributions
and patterns

| can find key trends on a map

or graph about changes and
challenges.

fadder

| can interpret causes of patterns
and interconnections

| can use multiple sources to find
links or relationships that exist in
changes and challenges and can
explain "Why?".

| can use relevant sources to
research further reasons for
patterns and interconnections

| can use sources other than this
textbook to further research
patterns | observe in changes and
challenges.

| can use data to support
explanations of patterns and
interconnections

| can use data from a map or graph
to explain patterns | observe in
changes and challenges.

| can explain patterns and
interconnections

| can identify social, historical,
economic, environmental, political and
technological (SHEEPT) factors to help
me explain changes and challenges.

| can provide short explanations
for patterns and interconnections
| can write descriptions of patterns
and interconnections that | find

in changes and challenges.

| can interpret data to

quantify predictions based

on research

| can use external data from
research as evidence of the positive
and negative impacts of a change
or challenge | have predicted.

| can make predictions and outline
consequences of change over time
| can use my knowledge of natural
processes and world regions to
make an educated guess about the
positive and negative impacts of
changes and challenges.

I can explain the causes behind
the change over time in a place
| can use my knowledge of natural
processes and world regions

to explain why changes and
challenges may occur over time.

| can describe how places have
changed over time

| can use specific examples to
describe changes and challenges
over time.

| can identify that changes occur
in the characteristics of places
over time

| can read information and answer
questions about changes and
challenges over time.



Source 1

e ——
Balmattum Hill on fire, threatening the town of Euroa

in northeast Victoria

| can evaluate the success

of research methods

| can look back and comment on the
data collection methods | used, and
evaluate how successful they were
in helping me answer a research
question about changes and
challenges.

| can organise data collected
according to relevance for a
research question

| can review the data | have
collected in the field and display it
using graphs, tables, annotations
and captions.

I can filter collected data

| can review my collected data and
select the most relevant data to
answer a research question about
changes and challenges.

| can successfully use data
collection methods

| can use primary and secondary
data collection methods in the
field and classroom to investigate
changes and challenges.

I can list primary and secondary
methods useful for my study

| can create a checklist of methods
to investigate changes and
challenges and categorise them as
primary or secondary methods.

I can draw conclusions from
geographical information

in digital and geospatial
technologies

| can interpret and analyse patterns
by using different layers and
features on geospatial technology
platforms.

I can manipulate data using
digital and geospatial
technologies

| can work with layers and other
features on geospatial technology
platforms to further explore data
and interconnections.

| can access and use geospatial
technology platforms such as GIS
| can use geospatial technology
platforms to explore data and find
patterns.

| can construct paper maps using
correct cartographic conventions
| can use a pencil, paper and ruler
to construct a map that follows
BOLTSS conventions.

| can interpret different map types
using cartographic conventions

| understand data found in different
types of maps and graphs and use
the data to answer questions about
changes and challenges.

Digital and geospatial

technologies

Spatial distributions
and patterns

1 Lookaround the classroomand
describe the distribution of the desks.

Patterns and interconnections

2 Describe the interconnection between
changing global climate and the
occurrence of bushfires.

Changes and implications

3 Source 1: Research some of the
outcomes of the 2019-2020 bushfires
in Victoria. Outline how places were
changed and the implications of
these changes.

Communicate data

4 Source 1:Imagine you were doing
fieldwork in this location to collect
data on what resources locals needed
to rebuild and recover. Suggest two
primary methods that may be useful
in this project.

Digital and geospatial
technologies

5 Suggest how digital mapping may have
been used by different stakeholders
during the 2019-2020 bushfire
season.

Changes and challenges 1 3
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How is our environment
changing?

All environments undergo change over varying time scales. Many changes are

a result of natural processes such as the movement of tectonic plates, shifts in
trade winds and oceanic currents, or as a result of natural disasters. However, as the
human population continues to grow, our rapid urbanisation, agriculture expansion
and reliance on industry means we are
responsible for significant terrestrial,
marine and atmospheric changes.

Global human modification on terrestrial systems

Source 1

hd
These satellite photos show change over time: a early springin the
Kulunda Steppe, on the Russia-Kazakhstan border, 1 April 2005 and
b late spring in the Kulunda Steppe, 11 June 2005.

2500 5000km 7

Scale true at equator

Higher
proportion
of landscape
modified

Source 2

This heat map shows human impact on Earth.

14 Good Geography 10




Source 3

These satellite photos show change over time: a the James River, in
South Dakota, USA, 10 March 2015 and b the James River flooding,
23 March 2020.

Learning
ladder G1.1

Show what you know

1 Suggest one natural factor and one human factor
that may lead to changes in an environment.

2 Usingthe correct conventions, complete a sketch
thatillustrates some environmental change that
has occurred on alocal scale in your region.

Changes and implications

Step 1: | can identify that changes occur
in the characteristics of places over time

3 Selectasource from this spread and identify
two changes that have occurred over time.

Step 2: | can describe how places have
changed over time

4  Compare two of the sources on this spread.
Suggest which region has seen more change by
outlining the characteristics of each location.

Step 3: | can explain the causes behind
the change over time in a place

Source: Hannah Ker

5 Selectonelocation from this spread and
conduct further research on the changes that
have occurred there. Are these changes largely
attributed to natural factors or human activity?
What evidence helped you form this conclusion?

Source 4 Step 4: | can make predictions and outline
The Pedersen consequences of change over time
Glacierin Alaska. 6 ‘Allenvironmental change is negative”.
These photos Discuss with reference to at least one example.
show significant
change over

Sketches and annotating, page 158

time because of Answering questions, page 162

climate change.

Changes and challenges 15



[T o Gl .2

What are the effects
of the rising demand
for land?

Global population growth over the past century has been nothing short of remarkable.
From a total population of around 2 billion in 1920, our population has almost
quadrupled to around 7.6 billion in just 100 years. This has coincided with a shift in
lifestyles and land usage; as our cities grow bigger, so does our demand for arable land.

The majority of the world’s urban areas are found in Somcell

arable grassland and forest biome regions. As cities Egy;tianfarmland close to the Nile
expand, it often means that farmland and market

gardens on the peri-urban fringe are increasingly

converted to residential, commercial and industrial

areas. As populations continue to grow, this can

increase or exacerbate the risk of food insecurity,

and push farmers to use increasingly marginal land.

\
of/' W f
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Arable land use per person, 2015

Arable land is defined as land under temporary crops,
temporary meadows for mowing or for pasture

Population density, 2015
The number of people per km? of land area

Scale true at
equator

Scale true at
equator

0 hectares 0.75 hectares e 2.5 hectares
No data| 0.3 hectares 1.5 hectares 3.5 hectares No data 0 10 25 50 100 200 400 600 800
== == t t | 1
Source: Our World in Data Source: Our World in Data
Source 2
V.

These world maps show arable land use in 2015, measured in hectares
per person, and the population density of Earth in the same year.

Only 2.8 per cent of Egypt’s land is considered
arable, primarily the narrow areas adjacent to the
Nile River and its delta. In a 2017 study, researchers
predicted that, as population growth continues,
agricultural yield will fall: maize production is
predicted to fall by 60 per cent by 2030 while rice
could fall by 40 per cent.

Source 3

Urban population change in
Egypt: 1990-2050

Year Urban

i population

25 million

g,
IFAnES
SECLY N

Learning
ladder G1.2

Show what you know

1 Outline how the global population has changed
over the past century.

Suggest why agricultural land on the peri-urban
fringe is being ‘lost".

Changes and implications

Step 1: | can identify that changes occur
in the characteristics of places over time

Source 3: describe how Egypt’s urban population
has changed over time.

Step 2: | can describe how places have
changed over time

4  Whatis happening to some areas of arable land
in Egypt? Is a similar pattern likely in Melbourne?

Step 3: | can explain the causes behind the
change over time in a place

5 Egypt'sability to produce food is falling; at the
same time its population is increasing. With
reference to process, explain how this is possible.

Step 4: | can make predictions and outline
consequences of change over time

6 ‘Urbangrowth can actually lead to increased food
prices and land degradation.’ To what extent do
you agree with this statement? Prepare a mind
map toillustrate how this change can occur.

PQE, page 154
Answering questions, page 162
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Gl .3

How can we use geospatial
technology to measure
environmental change?

GPS, Google Maps and satellite imagery are all examples of geospatial technologies.
Geospatial technology allows geographers and all of us to visualise patterns on

a variety of physical and temporal scales. Digital maps display data in layers over

a base map. By putting multiple layers of data on a map, we are able to overlay
information and better observe spatial associations and interconnected processes.
Geographers are able to
then use these visualisation  transport
tools to assess, predict and  and tﬁ‘r:’;s'

manage environmental . ¥ FEEETCCOoETE
changes.

1 Landmarks

Natural
features

Agriculture

Topography

Source 1

o

Overlay maps help the reader identify key
geographical features such as political borders or
regions and each additional data layer provides
different information and distribution data.

Base map
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Degrees cooler or warmer in 2020 compared to the middle of the 20th century

No data -2°C -1°C -0.5C  -0.2C

Source 2
d

02C 05C 1C 2C 4°C

Source: Matilda Education Australia/

Custom Mapping Services

The data layer over this political map shows temperature changes on a global
scale in 2019 compared to those in the middle of the 20th century.

Learning ladder G1.3

Show what you know

Define the term ‘geospatial technology’.

Suggest two ways geospatial technology differs from
other forms of technology.

List three ways we can use mapping technology
to track or manage environmental change.

Digital and geospatial technologies

Step 1: | can interpret different map types using
cartographic conventions

Source 2: Outline the data that is displayed on this
map and how it is interconnected with environmental
change.

Step 2: | can construct paper maps using correct
cartographic conventions

a Using BOLTSS, locate the following glaciers ona
world map: Fedchenko Glacier, Siachen Glacier, Biafo
Glacier, Bruggen Glacier and South Inylchek Glacier.

b  Compare the locations of these glaciers to the
warming temperatures in Source 2. Predict how
these glacial environments may changein
the future.

Step 3: | can access and use geospatial technology
platforms such as GIS

Access http://mea.digital/GHV10_G1_1and login as
a‘guest’. List the data that can be overlaid on the
base map.

Step 4: | can manipulate data using digital
and geospatial technologies

Access http://mea.digital/GHV10_G1_1again.

Select one country and, by turning on and off layers
on the data panel, explore the environmental change
thatis occurring.

Mapping with BOLTSS, page 152
PQE, page 154
Answering questions, page 162
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Gl 4

How do environments
change naturally over time?

Natural changes tend to occur over relatively predictable or long time periods and
are interconnected to help sustain environments and biodiversity. Annual or seasonal
changes bring about shifts to temperature, rainfall, vegetation density or snow pack.

For example, in autumn, as deciduous trees lose
their leaves, the fallen leaf litter acts as compost,
improving soil quality. In the spring, snow melts
and rainfall increases to form rivers and streams,
moving fresh water and nutrients to new areas.
Animal species rely on these environmental
changes for food and to time important events
such as migrations or mating seasons (Source 1).

Long-term natural changes such as those
we see in the global climate also show relatively
consistent patterns and cycles. While the terms
‘climate change’ and ‘global warming'’ are often
used interchangeably, the term ‘climate change’
more accurately describes the global average
temperature fluctuation over time due to a range

Source 1

v
A 20-year study published by the CSIRO found that sea surface
temperature and ocean currents help little penguins in Western
Australia time their breeding season so they can have the most
successful fledgling rate.

of natural processes. Natural climate change has
been occurring for hundreds of thousands of
years and is responsible for the ice ages and warm
periods (Source 2).

Natural climate change is strongly
interconnected with another natural process known
as the greenhouse effect. The Earth’s atmosphere
contains various greenhouse gases such as carbon
dioxide. As the Sun’s energy radiates downward,
some of the Sun’s heat is absorbed by Earth’s
surface, while the rest is reflected back into the
atmosphere. Greenhouse gases act as a blanket
capturing some reflected heat so the Earth stays
at a habitable temperature (Source 3). When there
is more carbon dioxide in the atmosphere, the
global climate warms. As a result, carbon dioxide
levels are often used to show natural fluctuations in
climate and therefore environmental changes over
long periods.

Carbon dioxide levels over 800 000 years

450 2019 average
(409.8 ppm)
4004
~
g
& 8501 Highest previous
cu ;
B 3004 - concentration (300ppm)
é Warm period
T 2504 (interglacial)
5
E=0200
©
O Ice age
150 (glacial)
100 T T T T T T T 1
800000 600000 400000 200000 6]
Years before present
Source 2

V.

Source: NOAA Climate.gov

Carbon dioxide levels in the atmosphere have been
changing naturally over time and have resulted in
ice ages and warm periods (interglacial periods).



Some of the Sun’s
radiation is reflected
by Earth and the
atmosphere.

-
Some radiation is
absorbed by Earth’s
surf.ace, warming it.

Source 3
el e

The greenhouse effect is a natural process.
Shifts in greenhouse gases such as carbon
dioxide can result in climate change.

Some infrared radiation passes
* through the atmosphere.
Some is released by greenhouse

gases and re-emitted in all
directions by the atmosphere.

This warms Earth’s surface and

the lower atmosphere.

Atmosphere "

®
Infrared radiation
is emitted by Earth’s

surface.

Learning ladder G1.4

Show what you know

Outline why natural change is essential for ecosystems.

Create a cartoon or schematic highlighting the process
of the greenhouse effect.

Complete a sketch of alocal area that highlights
key environmental changes that have occurredin
your lifetime.

Spatial distributions and patterns

Step 1: | can identify spatial distributions and patterns

Source 2: Describe the pattern of atmospheric carbon
dioxide levels over time.

Step 2: | can use data to quantify spatial
distributions and patterns

Source 2: Compare the highest previously recorded
carbon dioxide concentration with that recorded in 2019.

Step 3: | can describe spatial distributions
and patterns
Using PQE, describe the changes that have occurred in

carbon dioxide concentration from 200 000 years ago
until 2019.

Step 4: | can use data to support exceptions to
spatial distributions and patterns

Using information from this section, suggest why global
warming sceptics may see our human-induced warming
as part of a natural pattern.

PQE, page 154
Sketches and annotating, page 158
Answering questions, page 162
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ﬁ Place study
G21

Gl 5

How do humans
~ contribute to
environmental change?

Environmental change brought about by humans generally occurs over a much
shorter timescale, is more extensive and less than naturally occurring changes.
Human activity not only changes environments directly through processes
such as deforestation, but can also alter longer-term cycles such as climate.

Unlike naturally occurring climate change, globall
warming is a human-induced process where we
have dramatically increased the carbon dioxide

in the atmosphere leading to an enhanced
greenhouse effect and the unnatural, exponential
warming of the globe. Recent studies have revealed
that carbon dioxide in the atmosphere is the
highest it has been in the past 400 000 years,
leading to an average global temperature increase
of 0.8°C since 1880. These increased global

Our burning of fossil fuels and
use of other pollutants means
heat loss from the Earth has
slowed, resulting in a general

warming of the global climate. \

\—

-

ST .
Between 1880 and 1980, Earth’s temperature
increased on average by around 0.08 degrees
every 10 years; however, since 1980, average
rates have more than doubled to a 0.18 degree
increase in global temperature every 10 years.

22 Good Geography 10

i ‘. 3 o dioxide levels have

temperatures are responsible for melting glaciers
and sea ice, increasing the occurrence of extreme
weather events, reducing predictability of growing
seasons for crops and loss of biodiversity on a
global scale.

Source 1

q
As the levels of carbon dioxide and other greenhouse gases

increase in our atmosphere, more solar radiation is trapped
leading to global warming.

Since the industrial
revolution, carbon

5 increased by 47%.



CO, in the atmosphere and annual emissions (1750-2019)
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Source 2 Our World in Data
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There is a clear correlation between our emission output (the blue
line on the graph) and the level of carbon dioxide present in the
atmosphere (the pink line). Atmospheric greenhouse gas levels
have increased exponentially since the industrial revolution and
are not consistent with natural patterns.

Source 3

(suo3 jo suol||Iq) SuoIssiwa 09

Human activities lead to a variety of large-scale and dramatic
environmental changes such as a deforestation for agriculture
and b urbanisation.

Learning
ladder G1.5

Show what you know

1
2

List three ways humans alter environments.

Describe the difference between the natural
greenhouse effect and human-enhanced
greenhouse effect.

Why are human changes to environments
less predictable than natural changes?

Communicate data

Step 1: | can list primary and secondary
methods useful for my study

List two secondary websites that are reliable
for collecting data on the consequences
of human-induced environmental change.

Step 2: | can successfully use data collection
methods

Create a photo essay that highlights some
environmental change that is occurring on
a global scale as a result of human activity.

Step 3: | can filter collected data

Look over chapters G1and G2 and identify two
quantitative data sources and two qualitative
data sources.

Using the correct conventions, create a sketch
map that highlights key places in your local region
affected by human activity over time. Use a
suitable legend to show whether these changes
have been positive or negative for the natural
environment.

Step 4: | can organise data collected according
to relevance for a research question

You are working as part of a student consultant
group for your local council thatis trying to
reduce the impact human activity has on local
environments. Suggest two long-term and

two short-term approaches for the council

to consider.

Sketches and annotating, page 158
Photo essays, page 160
Answering questions, page 162
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ﬁ Place study
G2.5

e

How do we track
environmental change
over time?

Our understanding of long-term climate cycles and changes to environments

over time is helping us understand the impact of human activities on our planet.
Geographic data plays a critical role in determining natural change and fluctuation,
as well as understanding past changes and predicting likely future changes.

Geospatial technologies, primarily the use of
satellite imaging technology and geographic
information systems (GIS), allow us to directly
compare areas on different scales, over time.
The possibilities for tracking human activities
and natural processes are unlimited, from
deforestation to desertification, from urban
growth to the movement of migratory species.
Data sources, including those from citizen science
programs, can further enhance geospatial
technology and the visualisation of information.
Ice core sampling (Source 1) is another
method for tracking climatic change, using
samples drawn from ice sheets and glaciers to
obtain hydrogen and oxygen isotopes trapped

Source 1

v

Ice core sampling is an important measure of historical climate data.

24 Good Geography 10

within them. These reveal information about
temperature changes and the levels of atmospheric
gases. To date, ice cores from Vostok Station,
Antarctica have been drawn to a depth of more
than 3.7 km, revealing almost 800 000 years of
climate change data. This supports projections,
based on temperatures and gas levels, of global
land cover during periods of glacial maximums

and climatic optimums.

First Nations’ perspectives on change
over time

According to the World Bank, there are more than
475 million indigenous peoples in the world today,
yet indigenous environmental understanding
remains underutilised. In Australia, First Nations’
knowledge has provided valuable insights into

the seasonal cycles of resources, landscapes and
ecology, honed through tens of thousands of
years of tradition and a relationship of respect
with the natural world. Different language groups
around Australia have unique seasonal calendars
to mark key changes in flora, fauna and climate.
For example, the Gulumoerrgin (Larrakia) of Darwin
and the surrounding regions mark seven different
seasons throughout the year.

Understanding the seasons and the rich
traditional knowledge intertwined with language
is a core part of tracking environmental change
over time.




Source 2

e e
First Nations rangers combine modern
understandings with traditional knowledge
to look after the land. Here, a group

of walkers at the Carnarvon Gorge in
Queensland listen to Fred Conway,

a First Nations ranger and guide.

1

Show what you know

What are the three main ways we can track
environmental change over time?

Why might some First Nations people recognise
more than four seasons?

Changes and implications

Step 1: | can identify that changes occur
in the characteristics of places over time

Outline why ice core sampling is a valuable resource
for understanding climate change over time.

Step 2: | can describe how places have
changed over time

With reference to a specific location or region, describe
how satellite images of the same area over time might
be useful for environmental management.

Learning ladder G1.6

Balnba Rainy season

2 | Dalay Monsoon season

3 | Mayilema

down season

Speargrass, goose

Damibila Barramundi and

bush fruit time

{ 5 | Dinidjanggama | Heavy dew time

¥ 6 i Gurrulwa Big wind time

—

Step 3: | can explain the causes behind the
change over time in a place

On Crocodile Island, in north-east Arnhem Land,
traditional owners work as rangers to care for the

land and educate the next generation. Under their
stewardship, they successfully reduced pest species,
such as the cane toad, while preserving traditional flora
and fauna. Explain why they have been more successful
than other rangers.

Step 4: | can make predictions and outline
consequences of change over time

Traditional knowledge, in Australia and many other
parts of the world, contains a special understanding of
the relationship between people and the environment.
Why has such knowledge sometimes been
misunderstood or ignored by decision-making
bodies? How could this knowledge improve the

ways environmental change is tracked?

Answering questions, page 162
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ﬁ Place study
G2.1,G2.4

G1.7

What are the challenges
of sustainability?

While sustainability is usually associated with environmental longevity, as
geographers we also need to consider economic and societal sustainability.

That is, maintaining a viable economy and creating an equal and fair society

for future generations. Often there is a conflict between what is best for economic

and environmental sustainability.

Forests are vital for many of Earth’s key processes.
Trees absorb carbon dioxide and release oxygen and
so provide one of the most successful natural ways to
reverse the impacts of global warming. Large forests
are also linked to atmospheric circulation and global
precipitation levels, and are home to over 80 per
cent of our terrestrial plant and animal species.

The timber industry, however, employs over
54.2 million people worldwide and contributes
over $600 billion annually to the global economy.
Further, land clearing for logging makes more land

Source 1

v
Deforestation is an example of a
conflict between economic and
environmental sustainability.

available for large-scale agriculture. Many people,
especially those in less economically developed
countries (LEDCs) rely on such industries for
their livelihood.

Environmentalists who push for a reduction
in deforestation and other environmental changes
can come into conflict with those who focus on
the potential monetary loss for communities and
countries. As geographers, we need to see both
sides of the issue and suggest solutions that have
benefits for all stakeholders.




Source 2 Source 3

V.

q Sustainability is about Barangaroo Reserve is a regeneration
more than just the project in Sydney, NSW. Human-induced
environment. We need environmental change is not always negative.
to ensure that we are Humans can positively impact places
also sustainable in our through regeneration projects, creating
economy and society protected areas and reducing overfishing
to ensure a peaceful or over farming. Unfortunately, many of
and safe place for our positive changes are simply correcting
future generations. human-caused damage of the past.

Learning ladder G1.7

Show what you know Step 3: | can use data to support explanations
of patterns and interconnections

1 Explain the interconnection between environmental,
economic and societal sustainability. 5 Access http://mea.digital/GHV10_G1_2 again.

Watch the change over time in world forest distribution

from 1990-2017. Using data, comment on the increase

in forest cover in one country. Provide two reasons why

Patterns and interconnections forest cover may be increasing in this place.
Step 4: | can use relevant sources to research
further reasons for patterns and interconnections

2 Outline how human activity can lead to conflict
about managing the environment.

Step 1: | can provide short explanations for

patterns and interconnections

6 Consider the following people’s views, wealth or
position and comment on how their views might
influence local environmental management:
a alow-income worker relying on timber milling

3 Suggest another example of a conflict of sustainability
between economists and environmentalists.
Explain why this conflict exists.

Step 2: | can explain patterns and for a basic wage
interconnections b anenvironmentalist who manages orphaned
4  Access http://mea.digital/GHVIO_G1_2. Watch the orabandoned wildlife
change over time in world forest distribution from ¢ apolitician whose country earns most of its
1990-2017. Explain why forest cover may have Gross Domestic Product (GDP) from timber-

reduced in some regions over this period. and forestry-related products.

PQE, page 154
SHEEPT, page 156
Answering questions, page 162
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ﬁ Place study
G21

Gl .8

How does urbanisation
change the environment?

Climate change data shows how, over the last 800 000 years, our Earth has cycled
between periods of glacial maximums and climatic optimums, affecting temperature
and precipitation levels and greatly impacting natural land cover.

Since the Industrial Revolution, this cycle of
environmental change has greatly accelerated,
primarily as a result of urbanisation. In 1800, the
global population reached one billion for the first
time and, by 1920, it had doubled to two billion.

A century later, the population has reached
almost 7.7 billion people and economies have
shifted drastically from subsistence agriculture
to manufacturing and commercial agriculture.
Interconnections and the movement of people
and goods between regions has increased, as has
the infrastructure to support this flow; in terms of
environment change, this has had an enormous
impact. Population growth and industrialisation
have led to:

the demand for more land to expand urban

areas, often resulting in the loss of arable land.

Urban land areas currently expand twice as

fast as urban populations, especially across

the peri-urban fringe

Projected waste generation, by region (millions of tonnes/year)
400 +
700 A
600
500

400 A

342 334
300 - 289
200 A
100 A
0 T

Millions of tonnes per year

661

the loss of biodiversity as forest and grassland
biomes are cleared for agriculture and urban
growth. It is estimated that urban growth
accounts for more than seven million hectares
of arable land per year

anincrease in the release of greenhouse
gases through industrialisation

the loss of soil nutrients as food production
increasingly shifts from subsistence farming
to commercial agriculture. The use of
pesticides and other chemicals to increase
yield also accelerates land and water
degradation

arise in the amount of waste and landfill
that needs to be disposed of; at present,
about 2 billion tonnes of waste is produced
each year

widespread breeding of animals for food,
including cows, sheep and pigs; this
consumes more than 10 million acres

of arable land per year

increased surface
714 temperatures in cities
due to the urban
heat island effect,
490 68 where increased

392 reflection and reduced
vegetation create
sweltering conditions -
see Source 2.

Middle East Sub Saharan Lathmenca North South

and Africa
North Africa

America Asia
Cambbean

2016 2030 [ 2050
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Europeand  EastAsia Source 1

Central Asia  and Pacific

I . . .
Ever-increasing waste is an

Source: The World Bank ongoing environmental problem.



Source 2

q
The growth of urban areas has led to a decrease in the

presence of natural elements that help cool the air
temperature. This is called the urban heat island effect.

Heat of
vaporisation

Temperature
goes down
Heat of
vaporisation

Temperature
goes down

Heat from
vehicles

Sunlight f
Temperature

increase

- Heat from
the bulding
surface

=)
Temperature
increase
Temperature
increase

Anthropogenic
heat

Air »

conditioners

Learning ladder G1.8

Show what you know
1 Definethe urban heatisland effect.

2 How has our global population changed over
the past two centuries? What does this mean for
cities and farms?

Changes and implications

Step 1: | can identify that changes occur
in the characteristics of places over time

Identify three negative ways that the growth
of cities can impact the environment.

Step 2: | can describe how places have changed
over time

Source 1: Describe how waste generation around
the world could change from 2016 to 2050.

Step 3: | can explain the causes behind the change
over time in a place

Explain what causes the urban heatisland effect and
suggest how it might affect the local environment.

Step 4: | can make predictions and outline
consequences of change over time

‘Agriculture, industrialisation and urban growth can all
be balanced to ensure a healthy planet.’ Using examples
and interconnection, evaluate this statement.

PQE, page 154
SHEEPT, page 156
Answering questions, page 162
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ﬁ Place study
G2.3

Gl 9

How is Australia’s
environment changing?

As our climate changes, Australia is becoming more vulnerable to extreme weather
events such as drought and bushfires. According to the Department of Environment,
Land, Water and Planning, in the 2019—-2020 Victorian bushfire season alone, more
than 1.2 million hectares were burned including 60 per cent of over 50 national parks
and nature reserves, leading to estimates of a loss of over 1 billion native animals.

While drought and other climate events
contributed to the severity of these fires, there

is also an interconnection with local land cover
changes. While it may be assumed that logging
and large-scale forest clearance could reduce our
risk of fire, Australian scientists are warning that
removal of native old growth forests could lead to
anincrease in fire intensity over time. Large-scale
logging means that areas that were once dense,
wet, tropical forests are altered into largely open
shrub and dry bushland. This reduces soil moisture
and exposes the small number of trees to wind and

Temperature change °C

potential ember attack. Further, the act of logging
leaves more debris on the ground to act as fire fuel.

Large forested areas are also vital
for maintaining our national climate. It has
been estimated that, in eastern Australia, our
summer surface temperatures have increased
over 2 degrees as a result of reduced tree
coverage. While the removal of some forests
may be necessary for urbanisation, agriculture
and economic stability, we need to find a
balance in order to also have environmental
and climatic sustainability.

Change in number of dangerous fire weather days
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-
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Trend in mean temperature
Annual1970-2020
ACORN-SAT

Source: Australian Bureau of Meteorology

0 500 1000km

Change in number
of dangerous fire
weather days

25
20

There has been anincrease in the
annual frequency of dangerous
fire weather days across Australia.

Source 1

&

Source 2

V.

According to the CSIRO, Australia’s mean temperature has warmed
by around 1°C since 1910. This map shows the temperature increases
from1970.
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Fire weather conditions are mostly worsening, particularly in the south
and east.

Source: Australian Bureau of Meteorology



1Y =

Source 3

The effects of climate change in Australia

More extreme weather
events predicted,
resulting in more severe
drought and flood

Snow pack s likely to

decrease in mountain
regions, meaning a loss
in recreation, habitat

and seasonal albedo
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&
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Learning ladder G1.9

Show what you know

1 Listsome types of environmental change occurring
in Australia.
Summarise how human activity increases the risk of
extreme weather events in Australia.

Create a mind map that illustrates some challenges
to sustainability in Australia.

Spatial distributions and patterns

Step 1: | can identify spatial distributions
and patterns

Create a flow diagram to illustrate how increased
temperature is connected with fire danger in Australia.

Step 2: | can use data to quantify spatial
distributions and patterns

Source 1: Divide the class into small groups and allocate
a state or territory to each. Using data, outline how
temperature has changed in this place.

Step 3: | can describe spatial distributions
and patterns

Describe the spatial association between increased
temperature and fire severity in Australia.

Step 4: | can use data to support exceptions
to spatial distributions and patterns

Source 3: Some locations in Australia do not have
an increased risk of fires in the future. Describe the
locations of these places and use data to support
this statement.

PQE, page 154
SHEEPT, page 156
Answering questions, page 162
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ﬁ Place study
G2.2,2.3

G110

How can global changes
have local mpacts?

As Earth’'s climate continues to warm over time, we will begin to observe more
extreme environmental changes on a variety of scales. One impact that is widely
discussed is the melting of glaciers and ice sheets.

Ice and snow have a high albedo, meaning that

up to 90 per cent of the Sun’s energy is reflected,
keeping the region and global climate cooler. As this
ice melts, less of the Sun’s energy is reflected.

Melt water causes global sea level rise and wider
expanses of dark ocean result in more atmospheric
heat being absorbed, furthering global warming.

Source 3 is one of the most iconic and emotive
images representing the impacts of global warming
on polar environments. But how will this melting
affect us long term? The National Oceanic and
Atmospheric Administration (NOAA) recently
reported that sea level rise has more than doubled,
and, in 2019, ‘global mean sea level was 87.61 mm

Surface with snow and ice
reflects more heat
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above the 1993 average—the highest annual
average in the satellite record (1993-present)’.

Many of our world’s largest and most
populated cities are located in coastal regions.
Around 85 per cent of Australians live within
50 km of the coast. As sea levels rise, these places
will be vulnerable to stronger storm surges and
increased flooding, which threatens infrastructure,
trade routes and economic stability. Floods can
also inundate waste removal areas, which could
then pollute local waterways. Australia may lose its
iconic beaches, coral reefs and wetlands meaning
aloss in biodiversity as well as a potential loss in
tourism earnings.

Source 1

d
Albedo refersto the

amount of heat reflected
orabsorbed by the Earth’s
surface. White or light
surfaces reflect more
heat, generally resulting
in cooler climates, while
dark surfaces absorb
more heat, resulting in
warmer climates. Oceans
are estimated to absorb
up to 90 per cent of heat,
meaning that ocean
temperatures will warm,
resulting in more ice loss
and therefore warmer
global temperatures.

Surface without snow or
ice absorbs more heat




Source 2
Possible future sea levels for different greenhouse gas pathways
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Learning
ladder G1.10

Show what you know

1 Describe the link between global warming and
climate change.

i e e
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Year

2 Summarise why global warming is an issue when
considering environmental change on any scale.

3 Suggest why the image of the stranded polar bear
has been used to represent global warming.

Digital and geospatial
technologies

Step 1: | can interpret different map types
using cartographic conventions

4 Source 4: How does this map help geographers
understand the interconnection between sea
level rise and regional environmental change?

Step 2: | can construct paper maps using
correct cartographic conventions

5 Research five regions that may undergo significant
environmental change such as flooding or loss of
habitat as a result of sea level rise and locate them
using a blank world map.

Source 3

The iconicimage of a polar bear stranded on floating seaice
is often used to represent the impacts of global warming.
Step 3: | can access and use geospatial

technology platforms such as GIS

6 Access: http://mea.digital/GHV10_G1_3.
o e a Readthe ‘background’ information. Describe
RaSoEs 3 the data that is available on this resource.
b  Explore afew of the places highlighted on the
home page. How are base maps and layers

Sea level change (1993-2019)

% 5 ‘ used toillustrate patterns?
"‘ﬁ‘ 5000km LS *--\* e \“‘ Step 4: | can manipulate data using digital
e 4 | i i
; B Gy and geospatial technologies

- 7 Access: http://mea.digital/GHV10_G1_3 again.

‘ 4 Select alocation and then, using the ‘manual’ tool,

1 alter the sealevel rise. Comment on the different
outcomes for place based on varying sea level

s = .
o SR heights. Suggest what could be done to prepare
) g > = ~ Source: for the potential scenarios.
climate.gov
Change in sealevel (cm) Source 4
[ — - SHEEPT, page 156
-20 0 20 Global sea level change Answering questions, page 162
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civics + citizenship

Why is environmental
change a political issue?

The rate at which global temperatures are increasing is directly linked to the

greenhouse gas emissions we produce. The

changes we make to future climate

will mean shifts in trade, agriculture and liveability of world regions, with potential
to devastate national productivity and economies.

In 2018, the Intergovernmental Panel on Climate
Change (IPCC) released ‘The Special Report on
Global Warming of 1.5°C’. The report cited over 6000
scientific references and concluded that limiting
global temperature increases to 1.5°C would mean
that people and places would have
more time to adapt to current
climatic changes and allow for a
more sustainable future. In order
to meet this target, we would need
to reduce global net emissions of

This report provides another example of the
conflict of sustainability. Australia’s number one
export product is mineral fuels, including oil.

Our exports are worth US$88.9 billion per annum,
which equates to 32.6 per cent of total exports.

STATES & TERRITORIES

RENEWABLE ENERGY &

NET ZERO EMISSIONS TARGETS

carbon dioxide by over 45 per cent
by 2030 and reach ‘net-zero’
emissions globally by 2050.

Thisis not just a matter of
reducing our output of carbon
dioxide but also removing historical
levels from the atmosphere.

(Target confirmed July 2020)
Renewable Electricity Target \
None

Renewable Electricity Target Renewable Electricity Target
50% by 2030 50% by 2030

Net Zero Emissions Target Net Zero Emissions Target

Net Zero Emissions Target

‘The decisions we make today =i,

are critical in ensuring a safe and
sustainable world for everyone,
both now and in the future’, said
Debra Roberts, Co-Chair of IPCC
Working Group II. ‘This report gives
policymakers and practitioners
the information they need to

make decisions that tackle climate

(Aspiration declared Aug 2019)

By 2050 By 2050
Renewable Electricity Target
None |

Net Zero Emissions Target
By 2050

FEDERAL GOVERNMENT

Renewable Electricity Target
None

Net Zero Emissions Target
None

Renewable Electricity Target
100% by 2020

Net Zero Emissions Target

By 2045

Renewable Electricity Target

change while considering local e N T
context and people’s needs. ORI
The next few years are probably s
the most important in our history’,
she said.

Source 1

1
Australia’s emission targets by state
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50% by 2030

Net Zero Emissions Target
By 2050

Renewable Electricity Target
200% renewable by 2040

Net Zero Emissions Target
By 2050
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Source 3

Awoman looks at the Ross River flooding over I
Aplins Weir in Townsville on 2 February 2019.
Flood waters were released from the Ross
River Dam to prevent the dam wall failing.
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Source: Internation Energy Agency

Source 2

S

Countries that have announced goals to meet net-zero carbon emissions by 2050.

Our biggest

buyers are China

(32.7 per cent) and

Japan (9 per cent).

Mining also employs

2 per cent of Australia’s total

workforce and, since 2015,

employment in this sector has

grown by over 2.3 per cent. As a result,
governments and policymakers need

to find a balance between maintaining
economic stability and ensuring we meet
our contributions to reducing the impacts
of global warming. This will become
increasingly more important as our trade

10% partners, such as Japan, begin to move away

from using fossil fuels and work towards
their own net-zero emissions goals.

Learning ladder G1.11

Civics and citizenship

Step 1: | can identify topics about society

Summarise the goals of ‘net-zero’ emissions.

Step 2: | can describe societal issues

Outline some conflicts that occur between reducing
national carbon emissions and maintaining societal
expectations.

Step 3: | can explain issues in society

Explain why Australia may be forced to explore
more renewable trade options in the future.

Step 4: | can explain different points of view

Explain why some countries have committedto a
net-zero impact by 2050, while others are hesitant.
What is Australia’s position?

Step 5: | can analyse issues in society

Write a letter to parliament outlining your position
on Australia’s current approach to managing carbon
dioxide emissions and suggest some alternative
solutions.

Answering questions, page 162
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How do we reconcile
environmental worldviews

and management?

When European farmers first colonised
Australia, they approached agriculture
with the knowledge and traditions
they used in their homelands.

They dug irrigation channels and

bred reliable species to produce
goods for export and to support

the growing colonies.

With population growth and the rainfall
variations caused by the El Nifio and La Nifia
events, problems soon became prevalent:
crops failed, extended droughts caused
hardships and soil compaction, salinity
increased, while overcultivation and
overgrazing saw the arable land become
increasingly degraded.

The patterns of land degradation are
widespread throughout areas where Europeans
settled in the Asia-Pacific, Africa and the
Americas, where land was seen as a resource
to be used as a driver of social and economic
growth. This differs significantly from the
environmental worldviews of many other
cultures, faiths and traditions, particularly those
of indigenous peoples, many of whom see
land through holistic and non-material lenses
and see themselves as custodians, rather
than conquerors. These two differing views are
known as anthropocentric (human-centred)
and ecocentric (environment-centred), yet
balancing economic livelihoods with effective
environmental management remains an
ongoing challenge, particularly in developing
economies.
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‘ any of our herbaceous plants
began to disappear from the
pasture land; the silk-grass

began to show itself in the edge of the
bush track, and in patches here and there
on the hill. The patches have grown larger

every year; herbaceous plants and grasses
give way for the silk-grass and the little
annuals, beneath which are annual peas,

and die in our deep clay soil with a few

hot days in spring, and nothing returns to
supply their place until later in the winter
following. The consequence is that the long
deep-rooted grasses that held our strong clay
hill together have died out; the ground is now
exposed to the sun, and it has cracked in all
directions, and the clay hills are slipping in
all directions; also, the sides of precipitous
creeks-long slips, taking trees and all with
them. When I first came here, I knew of but
two landslips, both of which I went to see;
now there are hundreds found within the

last three years.’

Source 1
V.

Letter from John G. Robertson to Lt. Governor Charles La Trobe
in 1853, referring to the Casterton and Coleraine areas of
southwest Victoria



People’s differing environmental worldviews
produce different approaches to environmental
management. Engagement with traditional
owners is gaining increasing recognition in
many places around the world, including forest
management with the Menominee Nation in
Wisconsin, USA, New Zealand’s Whanganui River
and Te Urewera National Park with the Maori and in
South Australia, at the mouth of the Murray River,
with the Ngarrindjeri Nation. Such partnerships
help to strike a balance between economic
benefits, cultural identity and the preservation
and conservation of landscapes.

Learning
Source 2 _ Source3 Iq d d er w

Mo
The Menominee River Members of the Menominee
in northeast US Nation at a traditional gathering

Show what you know

1 Define ‘anthropocentric’ and ‘ecocentric’
worldviews.

Using examples, explain how the way we see
the environment affects the ways we use it.

Changes and implications

Step 1: | can identify that changes occur
in the characteristics of places over time

How does human usage change natural
environments?

Step 2: | can describe how places have
changed over time

Source 1: Describe how southwestern Victoria began
to change soon after the arrival of Europeans.

Step 3: | can explain the causes behind
the change over time in a place

Using a specific example, such as deforestation,
create a flow chart to demonstrate how the natural
environment has changed. Consider both the
impacts, such as how it might affect flora, fauna and
the physical environment, and the causes behind it.

Step 4: | can make predictions and outline
consequences of change over time

Source 2: Suggest how engaging with the
traditional owners of the Menominee River
region, the Menominee Nation, could help
provide a balanced approach to environmental
management. What might be the likely outcomes
for people and the environment?
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economics + business

How do we balance
societal and environmental
sustainability?

In 2019, as it has been since the establishment of the Australian colonies, natural
resources comprised the bulk of Australia’s exports, primarily raw minerals and

agricultural products.

Our vast natural resources fuel key growth in
economic development in many regions of the
world, especially across the Asia-Pacific region.
Combined with population growth — Australia’s
population has risen from around 5.4 million

in 1920 to around 25.5 million in 2020 -

urban expansion and the rise in commercial
agriculture, as well as the economic value of our
natural resources, have put increasing strain

on sustainability.

Balancing the needs of the environment and
the economy plays a key role in the changing
nature of the Australian workforce. Industries
that fuel the export of raw minerals and
agricultural products continue to see job growth,
but new career opportunities are expanding in
areas such as renewable energy, green design
and innovative agriculture, as well as in the
marketing, ICT and education fields that support
innovation in sustainability.

Innovative agriculture offers significant
opportunities for career development
that support both economic growth and
environmental sustainability. The use of
hydroponics, drip-feed irrigation, organic

produce and new food markets are areas of focus.

Renewable energy involves the generation
and distribution of clean energy, supplying low
emissions power. In Australia, the introduction
of solar panels and wind turbines, along with
biomass and hydroelectric power, are attracting
new investment.
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Australia’s exports, 2020

B Mineral fuelsincluding oil M Machinery including computers

M Ores, slag, ash M Pharmaceuticals

| Other M Electrical machinery, equipment

W Gems, precious metals Cereals

M Meat Optical, technical, medical
apparatus

M Inorganic chemicals
Source: Matilda
Education Australia

Source 1

VN

Australia’s top 10 exports in 2020 make up 81.6 per cent of all exports.




*‘ Source 2
: v

New career opportunities are expanding
in areas such as renewable energy.

Green design refers to the changing ways in

which construction and design can incorporate Leq rn i n g T

renewable energy elements and innovative features

to minimise or mitigate environmental impact. quder G1 .1 3

In urban areas, this can include the use of porous
paving, water recycling or barriers to reduce noise

pollution. Windcatchers — architectural features Show what you know

deSIgﬂed tO Chaﬂne| ﬂatu l’a| WII’]dS fOI’ COO|II’]g 1 How has Australia’s popu|at|on changedover
and reduce the need for air-conditioning — are the past century?

increasingly common, as are other design elements, 2  Whyare Australia’s primary exports potentially
such as rooftop gardens. unsustainable in the long term?

Economics and business

Step 1: | can recognise economic information

3 Source 1: Identify the percentage of Australia’s
top 10 exports in 2020 that are based on natural
resources.

Step 2: | can describe economic issues

4  Which new career areas are developing as the
push to balance economic and environmental
sustainability increases?

Step 3: | can explain issues in economics

5 Australia’'s commitment to reduce its carbon
emissions willimpact the future jobs market.
Explain which fields are likely to be, directly
and indirectly, negatively impacted.

Step 4: | can integrate different economic
topics

6 Create three mind maps, one each for innovative
agriculture, renewable energy and green design.
Record as many different jobs that might be linked

: X g to each, directly or indirectly. For example, solar

= ——— " — panels need people to design, build, transport,

Source 3 A market, sell, install and maintain them.

Step 5: | can evaluate alternatives

TFheParkroyaltowerin
Singapore features12-storeys — — 7 ‘Theend of the mining boom means the end of the
of solar-powered sky gardens. == Australian economy.’ To what extent do you agree
The building uses automatic with this statement? Refer to alternative energy
light, rain and motion sensors, ' { and new career opportunities in your response.

rainwater harvesting and
recycling mechanisms.

Answering questions, page 162
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Why is environmental
management important?

As the human population continues to grow and our need for resources increases,
we need to plan and prepare for a more sustainable future.

Improvements in technology have allowed us to
explore renewable energies, new trade opportunities
and more sustainable farming practices. More
economically developed countries (MEDCs) are,
on average, the most energy hungry per capita.

For example, in 2019 US citizens used an average

of over 79 897 kilowatts of energy per person, while
those from Niger only used 457 kilowatts per person.
However, in 2015 the USA only invested 0.2 per cent
of its GDP towards renewable energy alternatives.

In order to make global change, we need to shift our
use of environmental space and resources on local
and regional scales.
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Managing environmental change does not mean
we have to significantly alter our lives. In many cases
we are able to adapt products and waste or change
land use to both benefit communities and manage
environmental sustainability.

Source 1

v
The municipal corporation in Chennai, India is constructing
infrastructure to increase the number of pedestrians and cyclists by
40 per cent. This will help reduce motor transport and its pollution.
The city has also partnered with SmartBike to provide electric
bicycles and shaft transmission (no chain) NextGen bicycles.




Renewable energy investment (% of GDP), 2015
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Source 3

d
The percentage of a country’s GDP spent on renewable energy in 2015

Source 2

v .

Google Street View cars have been measuring and mapping air quality
since 2015, allowing governments, scientists and policymakers to
monitor smog, nitrogen oxides, carbon dioxide and methane inthe

atmosphere and plan or respond in targeted ways.

Learning ladder G1.14

Show what you know

1

Summarise why environmental management
isimportant for environmental sustainability.

As a class, brainstorm some ways to manage
human environmental impact.

Go out of the classroom and explore the school
grounds. Create a list or a sketch outlining how
your school could operate more sustainably.

Communicate data

Step 1: | can list primary and secondary methods
useful for my study

Source 1: Suggest some primary data that researchers
could collect in Chennai, India to assess the success of
their strategy to reduce carbon emissions.

Step 2: | can successfully use data collection
methods

Source 3: Given many countries are committed to
net-zero emissions by 2050, predict how renewable
energy investment may change in the future.

Step 3: | can filter collected data

Access: http://mea.digital/GHV10_G1_4.

Choose a category of interest (building,

fashion, transport etc.) and explore some of the
sustainable solutions around the world. Select one
project and summarise how it aims to manage
environmental change.

Step 4: | can organise data collected according
to relevance for a research question

Access: http://mea.digital/GHV10_G1_4 again.

You are selected as a geographic consultant to help
develop technology to reduce carbon emissions and
environmental impact. In a small group, brainstorm
some environmental issues in your region. Using the
Sustainia 100 projects as inspiration, invent a potential
solution to thisissue and present your idea as if it was
another page in this report.

SHEEPT, page 156
Sketches and annotating, page 158
Answering questions, page 162
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How do First Nations
peoples manage
environmental change?

For over 65 000 years, First Nations peoples managed the land using a range of
practices including fire. Known as cultural burning, this technique is conducted in
particular seasons and uses a mosaic of small-scale, ‘cool’ fires or controlled, low
intensity burns to manage human risk and natural fuel build up, while ensuring there
is minimal impact to forest density, resources or animal life.

Such land management practices are strongly
interconnected with First Nation peoples’ sense of
place and traditional understanding of the positive
relationships between fire, land productivity,
regeneration and the needs of native wildlife.
Cultural burning, in a way, aims to enhance and
heal the identity of a place, rather than alter it

for human needs and protection. In many cases,
cultural burning is not primarily conducted as a fuel
reduction method, but instead as a way of caring for
the landscape.

Currently, back burning or controlled burns
tend to be more intensive than cultural burns, and,
while they act to clear fuel, they also may impact
tree canopies, increasing the rate of soil moisture
loss and invasive plant and weed species growth in
the cleared space. These techniques have also been
largely criticised, especially after the devastating
2019-2020 fires where over 10 million hectares
in southern Australia were burnt. In 2020, the
Royal Commission into National Natural Disaster
Arrangements, often called the ‘bushfire royal
commission’, identified that First Nations land
management is vital to reducing the risk of disastrous
bushfires. In fact, scientists have found that cultural
burning practices conducted during the dry-season
in northern Australia has decreased the extent of fires
by around 30 per cent compared to previous years
when cultural burning was not conducted.
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Discussions at the 2020 Royal Commission
revealed, however, that in the past First Nations
peoples’ voices and knowledge had been ignored
when dealing with land management and burning
practices. During the commission, Mr Eckford-
Williamson (an Euahlayi man and ANU researcher)
stated that First Nations peoples must take partin
any cultural land management practices and that
‘the thing that makes it cultural burning is controlled
by Aboriginal people’. ‘Cultural land management is
not an add-on or an enhancement,” he said. ‘It’s not
a practice that can simply be grafted onto the regime
of non-Indigenous land managers.’

In 2019, the first cultural burn in over 170 years
was conducted north of Bendigo. Local First

Source 1

v

This image shows prescribed grass burns at Fish River, NT, as part of the
carbon management plan. The Nature Conservancy is working with First
Nations rangers to manage the land through traditional burning regimes.

Nations groups have found that, since then, cultural
burning has enhanced local sites, allowing for the
regeneration of key native species such as Kangaroo
grass, which was used to make some of the world’s
first bread products. As our climate warms because
of global warming, cultural fires may provide a safer
and more productive way of managing our land to
reduce bushfire risk and ensure the safety of modern
populations and infrastructure.

Learning
ladder G1.15

Show what you know

1 Define ‘cultural burning’ and describe the process
of this traditional land management technique.

2 ‘First Nations voices are vital to the success
of land management in Australia.’ Discuss this
statementasaclass.

Patterns and interconnections

Step 1: | can provide short explanations
for patterns and interconnections

3 Describe the key differences between cultural
burning and non-Indigenous land management
techniques.

Step 2: | can explain patterns and
interconnections

4  Suggest how cultural burning and other First
Nations land management practices may help
reduce bushfire risk for communities in future
generations.

Step 3: | can use data to support explanations
of patterns and interconnections

5 Discuss the following statementin groups
and research data to support your opinions.
‘Using traditional practices will better equip us
for managing landscapes in the future.’

Step 4: | can use relevant sources to
research further reasons for patterns
and interconnections

6 Researchthedisastrous fire event that occurred
in 2019-2020. Why was there a Royal Commission
in 2020 and what were its major findings?

Answering questions, page 162
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asterclass

Learning ladder

Work at the level that is right for you or level-up for a learning challenge!

Change in temperature from anthropogenic forcing Year-on-year change in CO, emissions

Absolute annual change in carbon dioxide (CO,) emissions,
measured in tonnes

I
g " f; [
LA ’l ’ [ 1 | {| |
e 'M'-.‘ AT L | \ lworld
| | yWorlc
7 ! M;L\!H i| 'Iw V I l
= f’_ T ey nillion t H v ‘!
oo '
0.8 1.2 1.6 19 1921 1940 19 19 )OI 019
Source: Noah S. Diffenbaugh and Marshall Burke Source: Hannah Ritchie and Max Roser, Our World in Data
Source 1 Source 2
y - y .
Change in yearly temperature as a result of human activity Annual change in carbon dioxide emissions and atmospheric
during the baseline period 1986-2005 levels from 1900-2019

Source 3
——

Environmental
change occurring
inan urban region
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a

Step 1

| can identify spatial distributions
and patterns

Source 1: Identify two countries or regions that
are predicted to have the highest temperature
increase over time.

| can provide short explanations for
patterns and interconnections

Explain why carbon emissions made locally have
global impacts.

| can identify that changes occur in the
characteristics of places over time
Identify three environmental changes that have
occurred in Australia over time.

| can list primary and secondary methods
useful for my study

Source 3: Create alist of reliable secondary
sources to collect data on the impact of rubbish
on natural environments.

| can interpret different map types using
cartographic conventions

Suggest whether a choropleth map or cartogram
would be more useful for illustrating global sea
levelrise.

Step 2

a

| can use data to quantify spatial
distributions and patterns

Source 2: Quantify the following statement:
‘Carbon emissions have increased over time'.

| can explain patterns and
interconnections

Source 2: Explain why atmospheric carbon has
increased over time.

| can describe how places have changed
over time

Using the correct conventions, complete a
field sketch with clear annotations highlighting
changes that have occurred in your local region
over time.

d

Step 3

a

| can
successfully
use data
collection methods

Source 1: List two methods
that may have been used to
collect data to create this map.

| can construct paper maps
using correct cartographic
conventions

Source 1: Using tracing paper, complete BOLTSS
onthe map.

| can describe spatial distributions
and patterns

Describe the spatial association between
temperature increases and the occurrence
of droughtin Australia.

| can use data to support explanations
of patterns and interconnections

Source 2, page 33: Quantify the predictions of
global sea levelrise for low, intermediate and
extreme scenarios.

| can explain the causes behind the
change over time in a place

Source 1: Explain why the poles may experience
the greatest temperature changes over time.

| can filter collected data

Source 3: List evidence showing environmental
changes that have occurred over time.

| can access and use geospatial technology
platforms such as GIS

Access http://mea.digital/GHV10_G1_5and
loginas a‘guest’. List the data that is able to be
overlaid to identify changes in climate on this map.
Outline why this data may be helpful in studying
environmental change.
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Step 4
a | can use data to support exceptions to
spatial distributions and patterns

Source 3, page 21: Atmospheric carbon has naturally
fluctuated over time. Use quantitative data to show
how human activity has altered this natural pattern.

b | can use relevant sources to research further
reasons for patterns and interconnections

Using reliable sources, investigate traditional land
management practices from another country or
region. Summarise how change in management over
time has led to positive or negative outcomes for

the environment.

¢ | can make predictions and outline
consequences of change over time

Source 2: Predict the future patterns of both carbon
emissions and atmospheric carbon.

d | can organise data collected according
to relevance for a research question

As a class, undertake fieldwork to investigate the
following question: ‘How is Australia’s environment
likely to changein the future?’. List the data presented
in G1that may help answer this research question.

e | can manipulate data using digital and
geospatial technologies

Access http://mea.digital/ GHV10_G1_6 and login
as a ‘guest’. Turn on two different layers and change
the opacity so you can easily see both. Comment
on any interactions or patterns that occurin one
world region.

&Y%, Capstone

How can l understand changes
and challenges?

In this chapter, you have learned a lot about
changes and challenges. Now you can put
your new knowledge and understanding
together for the capstone project to show

what you know and what you think. homework task.
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Step 5

a

In the world of building, a capstoneis an
element that tops off a building or wall. That is
what the capstone project will offer you, too:
a chance to top off and bring together your
learning in interesting, critical and creative
ways. You can complete this project yourself,
or your teacher can make it a class task or a

| can identify multiple spatial distributions
and patterns

Source 3: Human activity has significantimpactson a
place. Identify any human environmental interactions
that are evident in thisimage.

| can interpret causes of patterns
and interconnections

Summarise the interconnection between carbon
emissions from human activities and global warming.

| can interpret data to quantify predictions
based on research

Research a current government policy or law that aims
to reduce the impacts of deforestation in Australia.
Evaluate the likely effectiveness of this strategy, using
data to quantify your response.

| can evaluate the success of research
methods

Predict how geospatial technology will be helpful in
monitoring climatic and environmental change in
the future.

| can draw conclusions from geographical
information in digital and geospatial
technologies

Access: http://mea.digital/GHV10_G1_7. Explore the
data available and write a short concluding paragraph
that summarises the ideas, concepts, key terms and
data discussed through G1.

mea.digital/GHV10_G1

Scan this QR code
to find the capstone
project online.
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How can | learn about

change and management
using place studies?

It is difficult to understand the impact of environmental change without
investigating places. In Geography, we use case studies of particular places to
deepen our knowledge. Environmental change is a result of seasonal and long-term
climate activity, interactions with animal and plant species, and human activity.

The impacts we have on a local scale can have global consequences.
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I can identify multiple spatial
distributions and patterns

| can take my PQE one step further
to find links or relationships that
exist in place studies of change and
management.

| can use data to support
exceptions to spatial distributions
and patterns

| can use data to answer "Why?’
about the exceptions identified in

a PQE analysis of place studies.

| can describe spatial
distributions and patterns

| can describe patterns, quantify
them and point out exceptions
(PQE) to describe place studies.

| can use data to quantify spatial
distributions and patterns

| can read data and use it to
measure key trends on a map

or graph about place studies.

| can identify spatial distributions
and patterns

| can find key trends on a map or
graph about place studies.

fadder

| can interpret causes of patterns
and interconnections

| can use multiple sources to

find links or relationships that

exist in place studies of change
and management and can

explain "Why?".

| can use relevant sources to
research further reasons for
patterns and interconnections

| can use sources other than this
textbook to further research
patterns | observe in place studies.

| can use data to support
explanations of patterns and
interconnections

| can use data from a map or graph
to explain patterns | observe in
place studies.

| can explain patterns and
interconnections

| can identify social, historical,
economic, environmental, political
and technological (SHEEPT) factors
to help me explain place studies.

| can provide short explanations
for patterns and interconnections
| can write descriptions of patterns
and interconnections that | find in
place studies.

| can interpret data to

quantify predictions based

on research

| can use external data from
research as evidence of the positive
and negative impacts of a change

| have predicted.

| can make predictions and outline
consequences of change over time
| can use my knowledge of natural
processes and world regions to
make an educated guess about the
positive and negative impacts of
change in place studies.

I can explain the causes behind
the change over time in a place
| can use my knowledge of natural
processes and world regions to
explain why changes may occur
over time in place studies.

| can describe how places have
changed over time

| can use specific examples to
describe changes over time in
place studies.

| can identify that changes occur
in the characteristics of places
over time

| can read information and answer
questions about changes over time
in place studies.




Source 1

Seasonal variation, long-term changes to climate and
human activities all lead to environmental change.

| can evaluate the success of
research methods

| can look back and comment on the
data collection methods | used, and
evaluate how successful they were
in helping me answer a research
question about place studies.

| can organise data collected
according to relevance for a
research question

| can review the data | have
collected in the field and display it
using graphs, tables, annotations
and captions.

| can filter collected data

| can review my collected data and
select the most relevant data to
answer a research question about
place studies.

| can successfully use data
collection methods

| can use primary and secondary
data collection methods in the field
and classroom to investigate place
studies.

I can list primary and secondary
methods useful for my study

| can create a checklist of methods
to investigate place studies and
categorise them as primary or
secondary methods.

I can draw conclusions from
geographical information

in digital and geospatial
technologies

| can interpret and analyse patterns
by using different layers and
features on geospatial technology
platforms.

I can manipulate data using
digital and geospatial
technologies

| can work with layers and other
features on geospatial technology
platforms to further explore data
and interconnections.

| can access and use geospatial
technology platforms such as GIS
| can use geospatial technology
platforms to explore data and

find patterns.

| can construct paper maps using
correct cartographic conventions
| can use a pencil, paper and ruler
to construct a map that follows
BOLTSS conventions.

| can interpret different map types
using cartographic conventions

| understand data found in different
types of maps and graphs and use
the data to answer questions about
place studies.

Digital and geospatial

technologies

Spatial distributions
and patterns

1 Predict which regions of the world are
most vulnerable to sea level rise as a
result of glacial melt.

Patterns and interconnections

2 Outlinewhatimpacts the
environmental change seen in Source 1
may have on people and place.

Changes and implications

3 Suggest one positive and one negative
impact human management might
have on environments.

Communicate data

4 Case studies involve exploring and
analysing real-world geographical
issues. Suggest two reliable
data sources that may help you
quantify environmental change
and management in different
world regions.

Digital and geospatial
technologies

5 Outline how geospatial technology
would be useful in predicting, planning
for and managing droughts in Australia.
Research an example of a real-life
application.

Place studies of change and management 49
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How is urbanisation
In Lagos having
environmental impacts?

Lagos is a low-lying, coastal state of Nigeria, Africa. While it only accounts for
0.4 per cent of Nigeriad's total land areq, it is one of the fastest growing places
on Earth. In 1950, Lagos was home to just over 300 000 people, but in 2020 its
population was over 14 million people. Rapid urbanisation of the region has put

huge pressure on the environment.

Source 1
——

Lagos is characterised by its lagoons, Lagos, Nigeria %

swamps and floodplains. More than
one-fifth of people living in Lagos are at
risk of or are living in poverty and so are
forced into high-density slums built on
stilts to avoid flood waters. Currently, Lagos
produces over 13 000 metric tonnes of
waste per day. Mismanagement of waste
means people in slums are exposed to

diseases such as Lassa fever. v ' o B o — et 2 Lt
~ 3 . S o v e
: S s ..aw.s.r:-z*aﬂjn p—————
The volume ofwasteglso has a major A ’%—, ' ﬁ-ﬁ_ et
effect on the natural environment. Research Y g \ T 11 gt ‘ s
shows that waste pollutants affect the fetre
P PO W TR

ability for animals to grow and reproduce
and humans may be at risk of consuming
harmful chemicals by eating fish from local
waters.

Rapid urbanisation also puts pressure
on environmental resources. It is estimated
that Lagos requires over 2044 megalitres
of water per day, but only 794 megalitres
of clean water can be produced. Much of
the water collected is from groundwater
contaminated by industry and high-density
living. Researchers predict that more than
$2 billion would be needed to suitably
upgrade water supply networks in Lagos
to meet demand.

50 Good Geography 10




Nigeria

\\( ‘I’,, if

u ABUJA

NG BRI

e

CAl\\/l‘"E‘ROON

~——YAOUNDE
-~ .

——

Source 2

Apolitical map of Nigeria

Source: Alamy.com

Lagos generates over 40 per cent
of Nigeria’s GDP and has one of the
highest densities of industry in the
country. But while transportation is
vital for trade, it is estimated that over
2 million cars travel around Lagos daily,
with an average commute taking around
4 hours. This means a large amount of
atmospheric particulate matter (PM)
is released. The safe annual mean PM
concentration level recommended
by the World Health Organization
(WHO) is 10 yg/m3; however, Lagos
has recorded levels of over 68 pg/m?* -
almost seven times the safe amount.
These pollutants have been linked to
more than 11200 premature deaths and
are also increasing the rate of global
warming, with predictions suggesting
that Nigeria will emit over 900 million
tonnes of carbon per year by 2030 if
it continues on its current trajectory.

Source 3

Lagos produces more than 13 000 metric tonnes
of waste per day, the most of any Nigerian city.
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Source 5

' Performers at the vibrant Lagos carnival.
The carnival is organised by the Lagos
State Government to foster unity within
the state and with Nigeria at large.

It portrays the city’s eclectic mixture of
Nigerian, Brazilian and Cuban heritage.

Learning
ladder G2.1 -

Show what you know

1 Describe therelative location of Lagos using
both spatial and temporal references.

N

Suggest three reasons why Lagos would have
such arapidly growing population.

Spatial distributions and patterns

Step 1: | can identify spatial distributions
and patterns

3 Summarise how urbanisation can impact
environments, using Lagos as an example.

Step 2: | can use data to quantify spatial
distributions and patterns

4  Source 6: Construct a suitable graph to illustrate
the pattern of growth in Lagos’ population over
time. Using data, describe how Lagos’ population
has changed and how it is predicted to change.

Population growth in Lagos Step 3: | can describe spatial distributions

and patterns

Year | Population

5 Describe the spatial association between
population density and waste output in a region.

325218 thousand
' Step 4: | can use data to support exceptions
to spatial distributions and patterns

: 6 ThepopulationinLagos is predicted toincreasein
el e the coming years. While governments are planning
; 2.57 million for this growth, much needs to be done to ensure
the sustainability of both the local economy and
the environment. Suggest some ways the Nigerian
government could build a more sustainable city
over time.

4.76 million

.............% ................... ..... ............ SHEEPT’ page 156
i 12.24 million Answering questions, page 162
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Will Fiji disappear as
sea levels rise?

Depending on how we manage our emissions, researchers estimate that up to 1 billion
people could be displaced as a result of global warming by 2050. One of the main
concerns in the South Pacific is sea level rise, which threatens to ‘sink’ low-lying islands.

The country of Fiji comprises 332 islands and in Despite governments trying a range of
2020 it was home to more than 896 445 people. measures such as building sea walls, years of
Fiji is characterised by its 1129 kilometres of flooding, coastal erosion and dangerous storms
coastline, coral reefs and small traditional villages. meant that, in February 2014, the village of
Fiji is particularly susceptible to sea level rise because Vunidogoloa moved 2 km inland. While Vunidogoloa
of its connection with and reliance on coastal regions was the first to relocate, another three villages have
for traditions, housing and income. The NOAA since moved as a result of the changes caused by
recently reported that the global sea level has risen global warming.
by 16—21 cm between 1900 and 2016 and research s
. T . ource 1
has estimated that 4.5 per cent of Fiji’s buildings will v :
be flooded by a further 22 cm sea level rise. Fiji is located in the
South Pacificand
Fiji consists of 332 islands
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While relocation meant that villagers gained access to
solar power, rainwater tanks and better facilities, residents
complained that because houses were built quickly, they leak
in the high-rainfall months. Studies have found that the move
has also had a significant impact on the community’s sense of
place. People have been disconnected from their traditional
and sacred lands and have restricted access to fishing sites, one
of the dominant local food sources. Further, it is estimated that
Fiji will lose up to 5 per cent of its GDP each year as a result of
the changing environment, with extreme weather events such
as tropical cyclone Winston in 2016 only making things worse.
After the relocation of Vunidogoloa, the Fijian government
established relocation guidelines and identified over 830
communities that will be vulnerable to the impacts of global
warming, with 45 of these being earmarked for future relocation.

_4,-%'1

—

. . . Source 2
Since the Industrial Revolution, global temperatures have ——
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