
UNIt 1 WATER IN THE WORLD

    tOPIc 2

Water as a resource 

   2.1  Overview 
  2.1.1  Introduction 
  Have you ever stopped to think about the resources you need to survive 
every day? Fortunately, the Earth supplies us with the natural resources 
we need for our food, shelter, clothing, and energy for our homes 
and factories. These resources include water,   fossil fuels   and mineral 
deposits. However, access to these supplies is not distributed equally 
around the planet, and attitudes towards them may differ or change 
over time. As the global population increases, great damage is being 
done to the environment as a result of using these resources. Moreover, 
we need to carefully manage our use of them to ensure that these 
resources are available for use in the future.    

            Starter questions 
1    List some natural resources that are used by your family on a daily basis. 
2    List some of the different ways water is used in our lives. 
3    Look around your classroom and list items made from natural resources. 

In some cases, you may need to explain the links between the objects and 
the resources used to make them. 

4    How can the natural resources that you use harm the  environment ? 
5    Discuss how your family tries to reduce waste and protect resources.   

   Inquiry sequence 
     2.1  Overview  16

     2.2  What is a resource? 18 

     2.3  What are Australia’s natural resources?  20

     2.4  How do we use non-renewable energy?  22

     2.5  Should Australia focus on using renewable energy?  24

     2.6    skillBuilder:    Constructing a pie graph      26

     2.7  Is water a renewable resource?  27

     2.8    skillBuilder:   Annotating a photograph     28

     2.9  How is groundwater used as a resource?  29

     2.10  How do Aboriginal peoples use groundwater?  31

     2.11  Review       35

 Paci� c Islanders use traditional methods to � sh 
sustainably. 

 If it could be properly harnessed, 
enough sunlight falls on the Earth in 
just one hour to meet world energy 
demands for a whole year! 

     Of the 193  000 metric tons 
of gold discovered to date, 
62 per cent is found in just 
four countries.     

   About 10 million passenger cars 
are manufactured each year in the 
United States. Natural resources 
are used to make the 15  000 parts in 
each of those cars. 
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Glass is made from silica 
sand and limestone, both 
of which are mined.

Every day 50 to 100 species of 
plants and animals become extinct 
due to habitat loss and human 
influences.

Did you know that if you cannot 
grow something, it has to be mined, 
manufactured or recycled?

Crude oil isn’t used only in fuel. All the 
plastic you see around you uses crude oil. 
Even some soaps and shampoos contain 
chemicals that are derived from oil.

One wind turbine can produce 
enough electricity to power up 
to 300 homes.

Natural forest area is reduced by 
60  000 square kilometres per year 
around the globe (an area about the 
size of Ireland).

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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18 Jacaranda Geography Alive 7 for the Victorian Curriculum

2.2 What is a resource?
2.2.1 Why do we need resources?
We depend on natural resources to survive. We need water to drink, soil to produce our food, 
and forests and mines to supply other materials. Natural resources are raw materials that occur 
in the environment and which are necessary or useful to people. They include soil, water, mineral 
deposits, fossil fuels, plants and animals.

Think about all the resources you have  used today from 
the time you woke up until the time you reached the 
school gate. Perhaps you used water to shower, brush your 
teeth, wash the dishes or as a refreshing drink? Consider 
all the different foods that had to be farmed to provide the 
ingredients for your breakfast. Finally, how did you get to 
school? If you used a form of transport, there is a good 
chance a resource powered it!

There are two types of natural resources: non-renewable 
and renewable.

Renewable resources are those that can be replaced in a 
short time. For example, solar energy is a renewable resource 
that can be used for heating water or generating electricity. It 
is never used up and is constantly being replaced by the sun.

Non-renewable resources are those that cannot be 
replaced in a short time. For example, fossil fuels such as 
oil, coal and natural gas are non-renewable because they 
take thousands of years to be replaced.

We cannot make more non-renewable resources; they are 
limited and will eventually run out. However, renewable 
natural resources are things that can grow and be replaced 
over time if they are carefully managed. Forests, soils and 
fresh water are renewable.

2.2.2 Global supply
The global distribution of natural resources depends on 
geology (the materials and rocks that make up the Earth) 

fossil fuels fuels 
that come from the 
breakdown of living 
materials, and which 
are formed in the 
ground over millions 
of years. Examples 
include coal, oil 
and natural gas.

Consumed by use
Fossil fuels, coal,

oil, natural gas

Recyclable
Aluminium, gold,
lead, silver, tin,

mercury

Constant supply
Solar energy,
tides, waves,

water, air

Supply can be
affected by

human activity
Fish, forests, soil,

water, under-
ground water

Non-renewable
Replaced over 

millions of
years

Natural resources

Renewable
Replaced over 

short period
of time

FIGURE 2 Natural resources — renewable and non-renewable

FIGURE 1 Many resources are required to provide a family with breakfast.
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Topic 2 Water as a resource 19

and climate. Some minerals are rare and are found 
in only a few locations. For example, uranium is 
found mainly in Australia. Several countries in the 
Middle East, such as Saudi Arabia and Iran, have 
rich oil resources but are short of water. Many 
countries in Africa, such as  Botswana, have min-
eral resources but lack the money to mine and 
process them.

The human activities of  agriculture, fishing, log-
ging and mining all depend directly on natural 
resources. In   developing countries, traditional 
forms of agriculture such as subsistence farming 
and nomadic herding are still common. These 
activities are  sustainable if farmers move on when 
an area becomes unproductive, allowing the land to 
recover. However, poverty and  population growth 
mean that many people now clear forests for farms 
and overgraze or overcrop small plots of land, 
resulting in deforestation and land degradation.

Farms in developed countries are  usually much 
larger. For example, the Anna Creek cattle station 
in South  Australia is 24  000 square kilometres, the 
size of Belgium. In contrast, an average intensive 
rice farm in Bali is only about one hectare. This is 
about four times the size of an Australian quarter-
acre block of land. Unsustainable agricultural prac-
tices in developed countries include the overuse 
of water, fertilisers and pesticides. For example, 
fertilisers help crops to grow, but when they end 
up in rivers and oceans as run-off, they cause algal 
blooms and damage coral reefs.

uranium radioactive 
metal used as a fuel 
in nuclear reactors

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

A clearing is made by
cutting and burning
vegetation. This is
known as ‘slash

and burn’.

Crops are planted
and grow well. 

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

successfully. 

The clearing is
abandoned as

farmers move to a
new area. As a result
the clearing gradually

returns to its
natural state.

FIGURE 3 The process of shifting cultivation means that farmers move 
on when an area becomes unproductive, allowing the land to recover.

actIvItIEs

REMEMBER
1 What is a natural resource?
2 Outline the difference between renewable and 

non-renewable resources.
3 List three examples of non-renewable 

resources that can be recycled.

EXPLaIN
4 Which renewable resources are most affected 

by human activity? Why?
5 When it comes to using natural resources, 

there are two main problems people face. What 
are they and why are they important?

6 What does the sustainable use of natural 
resources mean?

7 Why is shifting cultivation a sustainable form 
of agriculture?

DIscOvER
8 Refer to figure 3. Use the internet to research 

who uses shifting cultivation around the world. 
Choose one case study and report back to 
the class about their way of life. Examples of 
these may include tribes from places such 
as the Amazon, Congo Basin or Papua New 
Guinea. Compare your chosen tribe’s way 

of life with your way of life, and explain how 
it differs when it comes to using resources 
and accessing food. Upon completion of the 
presentations, discuss as a class why you 
think Australian farmers do not use shifting 
cultivation as their method of agricultural 
production.

tHINK
9 What did you have for breakfast today? 

What resources would have been required to 
provide it?

10 What are examples of fossil fuels that you use 
in order to maintain your lifestyle?

11 Create a table that lists 10 renewable and 
10 non-renewable resources used by your 
family. Be specific; for example, list timber 
used in your furniture. From your list, note 
some of the waste and pollution that may 
be created in the use or creation of these 
resources. How could this be reduced to 
improve environmental sustainability? As 
a class develop a five-point plan how you 
could all be more proactive in being more 
environmentally sustainable every day.

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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20 Jacaranda Geography Alive 7 for the Victorian Curriculum

2.3 What are Australia’s 
natural resources?
2.3.1 A wide range of resources
Australia has more natural resources per head of population than any other country in the world. 
The main reason for this is that we have a small population in a very large country.

2.3.2 Minerals
Australia is rich in mineral resources. The Pilbara region in Western Australia, for example, has 
some of the largest reserves of iron ore in the world. Australia also produces many other minerals, 
including silver, copper, nickel and tin.

Australia is the world’s:
•	 largest exporter of iron ore, bauxite, lead, diamonds, zinc ores and mineral sands
•	 second-largest exporter of alumina (processed from bauxite and then turned into aluminium)
•	 third-largest exporter of gold.

2.3.3 Soils
Australia has generally poor soils, especially when compared with those found in other continents 
such as North America and Europe. Most Australian soils are low in nutrients, and in some parts 
of the continent, particularly the more arid areas, high salt content is also a problem. Most parts of 
Australia are suitable only for sheep and cattle grazing, rather than intensive agriculture, owing 
to low rainfall and poor soils.

There are regions of good soil scattered throughout Australia. These include soils formed from 
volcanic rock, such as those on the Darling Downs in Queensland and around Orange in New 
South Wales, and alluvial soils (found in river valleys).

2.3.4 Case study: the Pilbara

intensive 
agriculture any 
method of farming that 
requires concentrated 
inputs of money and 
labour on relatively 
small areas of land; for 
example, battery hens 
and rice cultivation

alluvial soil soil 
composed of 
sediments (clay, silt, 
sand) deposited on 
a floodplain by a 
river when it breaks 
its banks. This soil 
is rich in nutrients 
and is useful for 
agricultural production.

the Pilbara
Most of Australia’s iron ore reserves are found in the Pilbara 
region in north-west Western Australia. The Pilbara accounts for 
98 per cent of the country’s iron ore production and 96 per cent 
of its exports. Iron ore is the raw material from which iron is 
made. Although iron in its cast form has many uses, its main 
use is in steelmaking. Steel is the main structural metal in 
engineering, building, ship building, cars and machinery.
 Two of the largest companies operating in the Pilbara are 
BHP Billiton and Rio Tinto. There are many mines in the 
Pilbara, including those at Mount Tom Price, Marandoo, 
Channar, Newman and Robe River.

 The iron ore in the Pilbara is relatively easy to mine. It is 
also high quality, so there is strong demand for it from many 
countries, including Japan, China and South Korea.

casE stUDy

FIGURE 1 The Mount Tom Price iron ore 
mine in the Pilbara
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FIGURE 2 Mineral deposits in the Pilbara region

2.3.5 Natural scenery
Australia’s spectacular scenery attracts tourists from all over the world, particularly to those sites that 
are on the World Heritage List. This means that they are recognised as being of global  importance 
due to their great natural or cultural significance.
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Topic 2 Water as a resource 21

  2.3.6  Forests 
 Apart from Antarctica, which has no trees, Australia is the world’s least forested continent. Th e most 
common vegetation in Australia is woodland and shrubland. Before European occupation, about nine 
per cent of Australia was forested. Today, about fi ve per cent of the country is  forested. Even though 
Australia exports timber products, it also imports a lot of timber, particularly softwoods such as pine.     

Key

Source: Department of Environment and Water Resources

  FIGURE 3  Australia’s World Heritage sites  

actIvItIEs

  REMEMBER 
1    List the main mineral resources produced in Australia. 
2    Refer to the case study of the Pilbara. 

a    Where does Australia’s main iron ore production take 
place? 

b    What is the main use of iron ore? 
c    Why is there strong demand overseas for Australian iron 

ore? 
d    List three places in the Pilbara where there are deposits 

of iron ore.   
3    Refer to fi gure 3. Which state of Australia has the most 

World Heritage sites?   

 EXPLaIN 
4    Why are many Australian soils suitable only for grazing? 
5    Why does Australia’s scenery attract many overseas 

visitors?   

 DIscOvER 
6    Refer to fi gure 2. If you are at the Mount Tom Price mine, in 

which direction and how far are the following places? 

a    Yarrie 
b    Robe River–Deepdale 
c    Telfer 
d    Channar?   
 What is mined at each location? 

7    Using the internet, research the criteria required for an 
area to become classifi ed as a World Heritage area. 

8    In groups of two or three, research one of the World 
Heritage sites found in Australia. Each group should 
investigate a different area. Present your group’s research 
back to the class and accompany your presentation with 
a PowerPoint or other graphic presentation so your peers 
can see the features that make the place so special.   

 tHINK 
9    What effects does mining have on the natural 

 environment ? Refer to fi gure 1. Create a fl ow diagram 
that illustrates how these effects relate to each other and 
how they can have far-reaching consequences beyond the 
immediate  environment .   

Deepen your understanding of this topic 
with related case studies and questions.       World Heritage sites   
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22 Jacaranda Geography Alive 7 for the Victorian Curriculum

2.4 How do we use  
non-renewable energy?
2.4.1 Australia’s energy use
Australia has large reserves of non-renewable energy, such as coal, natural gas, oil and uranium. 
Over the past 30 years, Australia’s energy consumption has increased by over 200 per cent. Most 
of the energy we use comes from non-renewable sources, particularly coal, which is used for steel 
manufacturing and 73 per cent of electricity generation.

Each year, over half of Australia’s energy products are exported. Australia is the world’s fourth largest 
producer of coal. In the last five years, coal has made up approximately 15 per cent of Australia’s 
exports. Demand for coal from Asia has increased over the last 10 years. Japan is our largest market, 
claiming 45 per cent of Australian coal. The next biggest importer of Australian coal is China which 
takes 23 per cent of the market. There is the possibility that demand for Australian coal from south-
east Asia will triple in the next 25 years.

Japan 30.9%

China 24.1%
South Korea 14.1%

Taiwan 7.7%

India 12.1%

Other countries 11%

FIGURE 1 The biggest buyers in the Australian coal 
market, 2014

FIGURE 2 Millions of tonnes of coal are moved 
around Australia annually.

FIGURE 3 Extraction of coal carries a high 
environmental cost.

Oil 38.4%

Coal 31.7%

Natural gas 24%

Other 5.9%

FIGURE 4 Australian non-renewable energy consumption 
by fuel

2.4.2 Global use
The world relies heavily on energy for transport, heating and manufacturing. The amount of energy 
used varies widely around the world. The world’s most commonly used energy sources are oil, coal 
and gas (all fossil fuels), hydro-electricity and nuclear power.

Note: totals may not add due to rounding.
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Topic 2 Water as a resource 23

Internationally, there is more trade 
in oil than any other product. Oil is 
unevenly distributed, with most reserves 
located in the Middle East. As a result, 
other nations need to buy their oil from 
this region.

Oil is a fossil fuel and a  non-renewable 
resource. It is believed that oil reserves 
will eventually run out, probably within 
40 to 80 years. Between half and two-
thirds of oil  production is used in 
 transport. It is also used to produce 
energy and to manufacture  products 
such as plastic, nail polish,  lipstick, 
 synthetic  textiles and whitegoods.

Every day, 92 million  barrels of oil are used around the world; the United States uses 19 million 
barrels per day while the second highest consumer of oil, China, uses 11 million barrels per day. 
Australia consumes almost 1 million (or 998 thousand) barrels per day.

Oil is exported to countries that can afford to pay for it. For example, even though the United 
States has only five per cent of the world’s population, it consumes around 20 per cent of global 
supplies. Some countries import oil because they use more than they produce.

2.4.3 Fossil fuel winners and losers
Governments, oil companies and individuals make billions of dollars from oil. For example, Saudi 
Arabia’s Crown Prince and the Sultan of Brunei are oil billionaires, and large oil companies are 
some of the most profitable companies in the world.

Oil generates economic growth and can improve people’s living standards in producer  countries. 
However, while oil may bring wealth to governments and corporations, wealth does not always 
trickle down to local populations. Venezuela is one of the world’s top 10 oil producers, yet 
32 per cent of its population lives below the poverty line.

manufacture to 
make products on 
a large scale

Oil 31.1%

Coal 28.9%

Gas 21.4%

Nuclear 4.8%

Hydro-electricity 2.4% Other 11.4%

FIGURE 5 World energy production

FIGURE 6 Global oil consumption
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Source: Spatial Vision

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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24 Jacaranda Geography Alive 7 for the Victorian Curriculum

  2.5  Should Australia focus on 
using renewable energy? 
  2.5.1  Australia’s renewable energy 
  Australia has many potential renewable energy sources: hydro-electric, wind, solar, tidal, 
geothermal and   biomass   energy. Although the use of these is increasing, renewables provide us 
with only about six per cent of our energy needs. In 2015, the Australian Government reviewed 
its Renewable Energy Target and set the goal that by 2020 at least 33  000 gigawatt-hours or 
23.5 per cent of Australia’s electricity would come from renewable sources. This would be enough 
electricity to power approximately � ve million homes for a year. Other bene� ts may include billions 
of dollars of investment, the creation over 15  000 jobs and, in the long term, it could even save 
every Australian household $140 off their electricity bill annually.  

 Australia is a large country with a number 
of  di� erent environments that are suited to 
 supplying renewable energy. � ere has been an 
increase in public and government concern over 
global warming and greenhouse gas  emissions, 
so more research into and development of 
 renewable energy resources may help to minimise 
these concerns.   

  2.5.2  Different types of energy 
 Some types of renewable energy that could be 
sustainable in Australia include the following. 
•     Geothermal energy.  Australia has huge 

underground energy resources known as ‘hot 
rocks’. Water can be heated by pumping it underground through these hot rocks. � e resulting 
steam then drives a   turbine   to generate electricity. 

•     Wind power.  A typical wind turbine can meet the energy needs of up to 1000 homes. 
•     Tidal power.  Waves can drive turbines to produce electricity. Tidal power is especially suitable for 

powering   desalination   plants, though Australia does not use this system. 

biomass  organic 
(once living) matter 
used as fuel

turbine  a machine for 
producing power, in 
which a wheel or rotor 
is made to revolve by 
a fast-moving � ow of 
water, steam or air

desalination  a 
process that removes 
salt from sea water

ACTIVITIES

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

  REMEMBER 
1    Refer to � gure 1. 

a    In which geographic region are these nations 
located? 

b    How many more per cent of coal does China 
import than Taiwan?   

2    Other than energy, what other products are 
manufactured from oil? 

3    How many more barrels of oil does the United 
States use than Australia per day?   

 EXPLAIN 
4    Why doesn’t the money made from the sale 

of fossil fuels, such as oil, always bene� t 
the local people in the country that sells the 
product?   

 DISCOVER 
5    The   extraction   of fossil fuels can have 

negative impacts on the  environment . Using 
the internet, research the 2010 BP oil disaster 
off the coast of Mexico. Create a poster that 
illustrates the causes of the event and its 
effects, and explains the clean-up methods 
used to try to contain the damage. Ensure your 
presentation is visually appealing by using a 
variety of maps, photos and graphs.   

 PREDICT 
6    What will happen to Australian coal reserves 

if demand from other countries continues to 
grow? What could be some of the impacts of 
this? Does this raise any ethical dilemmas?   

extraction  the 
removal of something; 
this may be, for 
example, from 
below the surface 
of the ground

Biomass 53%

Wind energy
10.7 %

Biofuel/gas
8.3 %

Hydro-electricity
19.2%

Solar energy
8.9%

  FIGURE 1  Australia’s renewable energy 
consumption, by fuel type  

 Note: totals may not add due to rounding. 
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Topic 2 Water as a resource 25

•	 Biomass energy. This is produced from the combustion of organic matter, such as sugar cane and 
corn crops. Biomass can be used to produce electricity as well as liquid fuels like ethanol and 
biodiesel.

•	 Solar power. Solar energy technologies harness the sun’s heat and light to provide heating, lighting 
and electricity. Two types of solar technologies are currently under development in Australia.
 – Photovoltaic cells convert solar energy directly into electricity. These can be placed on roofs in 
order to collect direct sunlight.

 – Solar thermal systems use the sun’s heat to generate electricity by first heating a fluid such as 
water to create steam, which drives a turbine to generate electricity. Australia has abundant 
solar radiation, and therefore great potential for the development of solar energy. Germany is 
currently the highest consumer of solar electricity in the world.

•	 Hydro-electric power. Most of Australia’s hydro-electric power is generated in Tasmania and 
by the Snowy Mountains Hydro-Electric Scheme in New South Wales. Around six per cent 
of Australia’s electricity comes from hydro-electric power, but there are limited opportunities 
for increasing this because of the lack of water resources, and because building dams can be 
controversial.
The use of sustainable energy is still in its early stages but is growing rapidly in China, the United 

States and Europe. Fossil fuels are currently cheaper and more convenient to produce than renew-
able energy sources. The reason for this is that we do not pay the real cost of their use — we do 
not pay for the huge cost of releasing waste products into the atmosphere. In future, a carbon tax 
or restrictions on the use of fossil fuels will increase their cost, perhaps making renewable energy a 
more attractive option for consumers.

atmosphere the 
layer of gases 
surrounding the Earth

FIGURE 2 Some sources of renewable energy: (a) solar, (b) biomass, (c) wind, (d) hydro-electric (continued over the page)

(a) (b)

(d)(c)

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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26 Jacaranda Geography Alive 7 for the Victorian Curriculum

(e) (f)

actIvItIEs

  REMEMBER 
1    In which renewable energy resources is 

Australia (a) rich and (b) poor? 
2    Defi ne the term  ‘renewable energy’ . List the 

main forms of renewable energy. 
3    What are the two types of solar technology?   

 EXPLaIN 
4    Why is renewable energy not widely used in 

many countries?   

 DIscOvER 
5    Refer to the pie graph in fi gure 1. 

a    What type of renewable resource provides 
the greatest source of energy in Australia? 

b    Australia is a sunny country, so why does 
only 8.9 per cent of our country’s renewable 
energy come from the sun?     

 PREDIct 
6    List some of the likely positive and 

negative consequences if Australia stopped 
using non-renewable energy resources 
altogether and replaced them with renewable 
energy sources.   

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

  2.6  SkillBuilder: Constructing 
a pie graph 
 What is a pie graph? 
 A pie chart, or pie graph, is a graph in which slices or segments represent the size of different parts 
that make up the whole. The size of the segments is easily seen and can be compared. Pie graphs 
give us an overall impression of data.     

Hydro

2.1% 0.1%

Wind

Bioenergy

Solar

Other

63.4%22.9%

11.5%

  FIGURE 1  Percentage of electricity generated from renewables in 
Australia by energy source (2010)  

Go online to access:

• a clear step-by-step 
explanation to help you 
master the skill

• a model of what you are 
aiming for 

• a checklist of key aspects 
of the skill

• a series of questions 
to help you apply the 
skill and to check your 
understanding.

eLesson
Watch this video 
to learn how to 
construct a pie 
graph.
eles-1632

Interactivity
Use this interactivity 
to learn how to 
construct a pie 
graph.
int-3128

Note: 5.2% of total energy consumption in Australia is from renewable sources.
Source: Clean Energy Council, Clean Energy Australia 2010, page 6

  FIGURE 2   (continued from previous page) Some sources of renewable energy (e) geothermal (f) tidal             
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Topic 2 Water as a resource 27

  2.7  Is water a renewable resource? 
  2.7.1  Water as a resource 
  The amount of water on Earth has not changed since the beginning of time; there is only a fi nite, 
or fi xed, amount. The water used by ancient and extinct animals and plants millions of years ago 
is the same water that today falls as rain. The amount of water cannot be increased or decreased. 
It is cycled and recycled, and constantly changes its state from gas, to liquid, to solid, and back.  

 Water is a resource. Like any other resource, it has no value in itself, but has great value when a 
use is found for it. Environments where water is found are also a resource. A river can be the site 
of a settlement that provides transport as well as food. A   riverine environment   that includes fi sh, 
birds, wildlife, wetlands, plants and micro-organisms is also valuable as a living system and can 
therefore be regarded as a resource. 

  2.7.2  The water cycle 
 All the water on Earth moves through a cycle that is powered by the sun. Th is cycle is called 
the water cycle, or   hydrologic cycle  . Water is constantly changing its location (through constant 
movement) and its form (from gas, to liquid, to solid). Evaporation, condensation and freezing of 
water occur during the cycle. 

  2.7.3  How long does water stay in the one place? 
 Water can stay in the one place very briefl y or it can stay for many thousands of years. It has been 
calculated that water stays in the atmosphere for an average of nine days before it falls again to 
Earth as precipitation. Water stays in soil for between one and two months. If you live in an area 
that has experienced drought or a very long summer without rain, you may have noticed that the 
soil dries out and forms cracks. Once the seasons change and it begins to rain, the soil absorbs 
water again and the cracks disappear.    

riverine environment  
the environment 
around a river 
or river bank

hydrologic cycle  
another term for 
the water cycle

groundwater  
recharge a process in 
which water moves 
down from the 
Earth’s surface into 
the groundwater

The sun is the energy that
allows evaporation to occur.

Evaporation
Water evaporates from soil and water surfaces

to form water vapour or water gas. More
evaporation occurs near the equator in
the open ocean than other locations.

Vapour
Water vapour moves into

the atmosphere and
cools as it rises. 

Precipitation
When water vapour
cools, it condenses

to form clouds and fog.

Evaporation

Transpiration

Condensation
Sometimes this precipitation

is taken up by plants and
transpires back into the
atmosphere as water

vapour.

Condensation

Precipitation
As water droplets increase in size and
become heavy, they fall to the Earth’s

surface as precipitation. Most
precipitation falls as rain, but it can

also form hail, sleet or snow.

FreezingFreezingFreezingFreezing

  FIGURE 1  The water cycle  

 Water spends between two and six months in snow and rivers but a lot longer in large lakes, 
glaciers, oceans and    groundwater  . Th e longest time water stays in one place is in the Antarctic ice 
sheets. Some ice core samples in  Antarctica contain water that is 800  000 years old, but the average 
is about 20  000 years. 

 Th e length of time water spends as groundwater can be an average of 10  000 years if it is very 
deep, but it can stay much longer.   

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au
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28 Jacaranda Geography Alive 7 for the Victorian Curriculum

actIvItIEs

  REMEMBER 
1    Is water a renewable or a non-renewable 

resource? 
2    List all the ways that water can be used as a 

resource. 
3    Name two  places  where water stays in the 

same  place  for the longest.   

 EXPLaIN 
4    Using the information about the water cycle, 

write and present ‘The incredible journey of 
water’. Focus on various  interconnections  
between water and the  environment . Include 
diagrams and photographs, and present your 
story electronically, as a poster, a written piece, 
a drama piece or a song. 

5    How does the water cycle prove that 
we are using the same water that the 
dinosaurs used — in other words, that it is 
fi nite (limited)?   

 DIscOvER 
6    Use the internet to fi nd all the information 

that is discovered by reading ice core 
samples. Choose two of the most interesting 
facts and share them with your class on a blog 
or wiki.   

 PREDIct 
7    With a global population that is increasing by 

about 75 million people each year, how will it 
be possible for the fi nite water on Earth to be 
shared fairly?   

  2.8  SkillBuilder: Annotating 
a photograph 
 Using annotated photographs in geography 
 Photographs are used to show aspects of a place.  Annotations  are added to photographs to draw the 
reader’s attention to what can be seen and deduced.    

Sandy bank

River

Riparian vegetation

Water pump input

Power line

Snag

  FIGURE 1  Campaspe River near Axedale  

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

Go online to access:

• a clear step-by-step 
explanation to help you 
master the skill

• a model of what you are 
aiming for 

• a checklist of key aspects 
of the skill

• a series of questions 
to help you apply the 
skill and to check your 
understanding.

  FIGURE 2  A scientist 
working with ice core 
samples in Antarctica. 
Some of the longest 
records of our climate have 
come from large ice sheets 
over three kilometres 
thick in Greenland and 
Antarctica. They produce 
records going back several 
hundred thousand years.  

Interactivity
Water works
Use this interactivity 
to learn how the 
water cycle works.
int-3077

eLesson
Watch this video 
to learn how 
to annotate a 
photograph.
eles-1633

Interactivity
Use this interactivity 
to learn how 
to annotate a 
photograph.
int-3129
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Topic 2 Water as a resource 29

The watertable is a level under the land surface below
which is saturated with water. This table rises and

falls each year depending on surface rainfall
and the amount of water taken from the ground.

Subartesian bores are
those where the water does
not reach the surface and
needs to be pumped out.

The aquifer is the
saturated rock, usually

made of sandstone,
limestone or granite,

where water is trapped
between impermeable

layers of rock.

A spring is a
place where

water naturally
seeps or gushes
from the ground.

Artesian bores are bores where
the pressure of the water raises it

above the land surface.

Water �ows freely
from bores (wells) trapped

in the aquifer.

Impermeable
material

rock layers do not
allow water to

�ow through them.

FIGURE 1 An artesian aquifer

2.9.2 Artesian water
An artesian aquifer occurs between impermeable rocks, and this creates great pressure. When a 
well is bored into an artesian aquifer, water often gushes out onto the surface. This flow will not 
stop unless the water pressure is reduced or the bore is capped (sealed).

Groundwater and surface water are interconnected — they depend on each other. Groundwater 
is only replenished when surface water seeps into aquifers. This is called groundwater recharge, and 
it is affected by whether there is a lot of rain or a drought is occurring.

artesian aquifer an 
aquifer confined 
between impermeable 
layers of rock. The 
water in it is under 
pressure and will 
flow upward through 
a well or bore.

2.9 How is groundwater 
used as a resource?
2.9.1 What is groundwater?
An important part of the water cycle, groundwater is the water that is found under the Earth’s 
surface. Many settlements — especially those in arid and semi-arid areas — rely on groundwater 
for their water supply.

When rain falls to the ground, some flows over the surface into waterways and some seeps into the 
ground. Any seeping water moves down through soil and rocks that are permeable; that is, they 
have pores that allow water to pass through them. Imagine pouring water into a jar of sand or peb-
bles; the water would settle into the spaces between the sand or stones.

Groundwater is water held within water-bearing rocks, or aquifers, in the ground. These work 
like sponges. They hold water in the tiny holes between the rock particles.

aquifer a body of 
permeable rock below 
the Earth’s surface 
which contains water, 
known as groundwater. 
Water can move 
along an aquifer.
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30 Jacaranda Geography Alive 7 for the Victorian Curriculum

  2.9.3  Global groundwater resources 
 Approximately two per cent of the Earth’s water occurs as groundwater, compared with 0.1 per cent 
as rivers and lakes and 94 per cent as oceans. 

 About 1.5 billion people in the world rely on groundwater for their survival. Some groundwater is 
fresh and can be used for drinking. Other groundwater can be brackish or even saltier than the sea.   

  FIGURE 2  The water in this mound spring in South Australia has taken over 
two million years to move to the surface from recharge areas in northern 
Queensland. It can take up to 1000 years to move about one metre.  

 Groundwater is vital for drinking, irrigation and industry use. Some industries bottle and sell 
spring and mineral water, and make soft drinks and beer. Bore water is used to water  suburban 
 gardens and parks, golf courses and crops. Groundwater is also important to the natural  environment 
in wetlands and in supporting unique plants and animals. Groundwater keeps many of our rivers 
fl owing, even when there are long periods without rain.  

PACIFIC

ARCTIC OCEAN

ATLANTIC

OCEAN

OCEAN

INDIAN

OCEAN

Arctic Circle

Tropic of Cancer

Equator

Tropic of Capricorn

Russian platform
basins

Lake Chad
basin Arabian aquifer

system

Great Artesian
basin

Amazon
basin

Ogalalla
aquifer

Groundwater basin

Key

20000 4000 km

Source: BGR & UNESCO 2008: Groundwater Resources of the World 1 : 25 000 000. Hannover, Paris.

  FIGURE 3  The world’s major groundwater basins  

Interactivity
Water beneath us
Use this interactivity 
to check your 
knowledge of 
groundwater.
int-3078

To access videos,
interactivities, discussion
widgets, image galleries,
weblinks and more, go to
www.jacplus.com.au
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Topic 2 Water as a resource 31

actIvItIEs

  REMEMBER 
1    What does the word permeable mean? 
2    What is groundwater recharge?   

 EXPLaIN 
3    What is the difference between an aquifer and 

an artesian aquifer? Use a diagram to help you. 
4    Draw a diagram to show how surface 

water reaches the watertable to become 
groundwater. 

5    Describe conditions that might result in a 
watertable rising or falling. 

6    Outline how groundwater and surface water are 
 interconnected . 

7    Describe the groundwater resources in North 
Africa and West Asia (the Middle East). (Use to 
the Regions  resource  in the Resources tab.)      

 DIscOvER 
8    Refer to fi gure 3 to describe the location of the 

world’s groundwater regions.   

 PREDIct 
9    Imagine that the world’s groundwater 

continues to be used faster than it can be 
replaced. Use the  Bubbl.us   weblink  in the 
Resources tab to brainstorm all the possible 
consequences this will have on people and 
the  environment .     

 tHINK 
10    Water is a renewable resource. Why is 

groundwater sometimes thought of as fossil 
water and as a non-renewable resource? Write 
your answer as a newspaper article titled ‘Out 
of sight, out of mind’. 

11    Discuss in small groups the fairness of taking 
too much water from old aquifers. Should this 
type of water use be restricted? Who should 
make this decision?   

  Weblink    
 Bubbl.us

Digital document
Regions  

 Troubled waters 
 For many years now, more and more water has been taken out of the ground. People believed it 
was unlimited, but it is in danger of running out in some areas, owing to the large number of wells 
pumping water. 

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

  2.10  How do Aboriginal 
peoples use groundwater? 
  2.10.1  Groundwater sources 
  Indigenous Australian peoples have lived in the Australian landscape for thousands of years, since 
the beginning of the Dreaming, and they have had the knowledge to survive many changes and 
challenges. In order to obtain water in the country’s dry regions, particularly in Australia’s deserts, 
they have needed to know where to fi nd groundwater.  

 Th ere are many groundwater sources throughout Australia that have long been used by  Indigenous 
Australian nations. One of these sources is   soaks  : groundwater that comes to the surface, often 
near rivers and dry creek beds, and which can be identifi ed by certain types of vegetation. Another 
source is   mound springs  : mounds of built-up minerals and sediments brought up by water 
 discharging from an aquifer. 

 Mound springs of the Oodnadatta Track 
 Th e Oodnadatta Track is located in the north-east of South Australia. Th e track follows the edge 
of the Great Artesian Basin and the south-western edge of Kati Th anda–Lake Eyre and, along its 
route, groundwater makes its way to the surface in several locations. 

soak place where 
groundwater moves 
up to the surface

mound spring 
mound formation with 
water at its centre, 
which is formed by 
minerals and sediments 
brought up by water 
from artesian basins

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

     salisbury council —
aquifer storage, transfer
and recovery  
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32 Jacaranda Geography Alive 7 for the Victorian Curriculum

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

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

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

Mound springs were very important for Indigenous Australian peoples. They could rely upon 
springs as reliable sources of water in a very harsh, dry environment.

Dreaming in 
Aboriginal spirituality, 
the time when the 
Earth took on its 
present form and 
cycles of life and nature 
began. Dreaming 
Stories pass on 
important knowledge, 
laws and beliefs.

FIGURE 2 The Oodnadatta Track passes close 
to the Old Ghan, the Great Northern Railway.

Old campsites and animal remains provide evidence that they remained there for varying time 
periods. However, because the plant and animal life around these regions is quite sparse, people had 
to move regularly and travel away from the springs when rainfall allowed that to occur.

Because the springs were strung out over hundreds of kilometres, they were also part of an 
important network of trading and communication routes across Australia. As Aboriginal peoples 
moved around the region, they traded goods and communicated with other Aboriginal nations. 
This interconnection allowed them to trade resources such as ochre, stone and wooden tools, bailer 
shells and pituri. Pituri is a spindly shrub used by Aboriginal peoples during ceremonies and to 
spike waterholes to catch animals for food.

FIGURE 1 Location of the Oodnadatta Track and Great Artesian 
Basin, one of the world’s largest groundwater basins
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Topic 2 Water as a resource 33

2.10.2 Case study: Locating water

CASE STUDY

Stories help map the location of water
Indigenous Australian knowledge of the land and how to 
survive in it has been passed from generation to generation 
through Dreaming Stories. During the dry seasons and 
periods of drought, Aboriginal peoples congregated at the 
mound springs. These springs were linked by Aboriginal 
songs and Dreaming Stories, and are often connected to 
rain-making rituals.

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

2 Bidalinha (or the Bubbler)
The Kuyani ancestor Kakakutanha followed the trail 
of the rainbow serpent Kanmari to Bidalinha (or the 
Bubbler) where he killed it. He then threw away the snake’s 
head, which is represented by Hamilton Hill, and cooked 
the body in a dirga, or oven, which is now Blanche Cup. 
Kakakutanha’s wife, angry at missing out on the best meat 
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FIGURE 3 Groundwater springs along the Oodnadatta Track.

FIGURE 4 The Old Bubbler on the Oodnadatta Track.
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34 Jacaranda Geography Alive 7 for the Victorian Curriculum

  FIGURE 5  Fed by the thermal waters of the Great Artesian Basin, the 
water in Dalhousie Springs is between 34 and 38 °C.  

from the snake, cursed her husband, and he went 
on to meet a gruesome death at 
Kudna-ngampa (Curdimurka). The bubbling 
water represents the movements of the dying 
serpent.   
 3 Thinti-Thintinha Spring (Fred Springs) 
 The willy wagtail (or thunti-thuntinha) danced 
his circular dance to create this spring and the 
surrounding soils, which are easily airborne in 
windy conditions. The moral to the story is that 
while it is easy to catch the skilful little willy 
wagtail, you must never do so because of the 
terrible dust storms that may follow. 
 4 Kewson Hill: the Camp of the 
Mankarra-kari — the Seven Sisters 
 The Seven Sisters came down here to dig for 
bush onions (yalkapakanha). As they peeled 
the onions, they tossed the skins to one side, 
creating the dark-coloured extinct mound spring 
on the south-west side of the track. The peeled 
bulbs created the light-coloured hill 
(yalka-parlumarna) to the north-east, also 
an extinct mound spring. 
 5 Dalhousie Springs 
 Dalhousie Springs is a popular oasis in the arid 
desert region of the northernmost part of South 
Australia.   
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Spring outlet

Channel and swamp or wetland
formed by spring water

Up to 8 metres high
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Movement
of groundwater

Fracture in rock

Aquifer 200–300 metres below surface

  FIGURE 6  Cross-section of a typical mound spring  

Interactivity
thutirla Pula
Use this interactivity 
to check your 
understanding of 
how Indigenous 
and non-Indigenous 
Australian peoples 
have used 
groundwater 
resources in the Kati 
Thanda–Lake Eyre 
region.
int-3079
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2.11 Review
2.11.1 Review
The Review section contains a range of different questions and activities to help you revise and recall 
what you have learned, especially prior to a topic test. 

2.11.2 Reflect
The Reflect section provides you with an opportunity to apply and extend your learning.

Access this subtopic at www.jacplus.com.au

actIvItIEs

REMEMBER
1 Why were Dreaming Stories important to 

Aboriginal peoples in the Oodnadatta region?

EXPLaIN
2 Why is groundwater so important to the 

communities in this region today? Describe the 
interconnections between groundwater and 
people.

3 How do Dreaming Stories help map the 
groundwater in this region?

DIscOvER
4 Use Google Earth and enter the search terms 

Oodnadatta or William Creek to locate the 

Oodnadatta Track. Describe the landscape you 
see. Why is finding groundwater so important 
in this environment?

5 Use an atlas or Google Earth to locate 
Dalhousie Springs, Birdsville, Kati Thanda–Lake 
Eyre and the Diamantina River. See if you can 
follow the Two Boys Dreaming Story and show 
how following the story saved a lot of time 
travelling across the desert.

6 How do Dreaming Stories help identify 
the cultural value placed on these water 
environments?

To access videos, 
interactivities, discussion 
widgets, image galleries, 
weblinks and more, go to 
www.jacplus.com.au

c02WaterAsAResource.indd   35 02/11/16   1:14 am

UNCORRECTED P
AGE P

ROOFS




