
10 Water as a resource
10.1  Overview
Numerous videos and interactivities are embedded just where you need them, at the point of learning, in your 
learnON title at www.jacplus.com.au. They will help you to learn the content and concepts covered in this 
topic.

10.1.1 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.

Earth provides us with more than a place to live. What resources do we take from it to survive?

Resources

eWorkbook Customisable worksheets for this topic

Video eLesson Water: A vital resource (eles-1615)
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10.2  Environmental resources

10.2.1 Why do we need 
resources?
We depend on environmental resources to survive. 
We need water to drink, soil to produce our food, 
and forests and mines to supply other materials. 
Environmental resources (also called 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.

LEARNING INTENTION

By the end of this subtopic, you will be able to:

 • define the term ‘resource’
 • distinguish between the terms ‘renewable’ and ‘non-renewable resources’
 • classify resources as renewable or non-renewable
 • identify Australia’s natural resources.

FIGURE 1  Many resources are required to provide a 
family with breakfast.

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

Environmental resources

Renewable
Replaced over 

short period
of time

FIGURE 2  Environmental resources — renewable and non-renewable

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.

int-7766
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Think about all the resources you have used today from the time you woke up until the time you reached the 
school gate. How many of these used or involved the use of water, one of our most valuable natural resources? 
Perhaps you used water to shower, brush your teeth, wash the dishes or as a refreshing drink? Have you ever 
considered the water uses that are involved in providing the ingredients for your breakfast, the packaging they 
came in, the table you sat at? Finally, how did you get to school? If you used a form of transport, there is a 
good chance a resource powered it and that water played a role in extracting, refining, delivering or using this 
resource.

There are two types of environmental resources: renewable and non-renewable. Renewable resources are those 
that can be replaced in a short time, whereas non-renewable resources cannot, and they can take thousands or 
even millions of years to be regenerated.

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.

10.2.2 Non-renewable resources and their uses
Non-renewable resources are those that cannot be easily replaced; they take an extremely long time to form 
and are used by humans at a rate that is significantly higher than the resource’s ability to regenerate. For 
example, fossil fuels such as oil, coal and natural gas are non-renewable, as they take hundreds, thousands, 
and even millions of years to form. We cannot make more non-renewable resources; they are limited and will 
eventually run out.

FIGURE 3  Diagram depicting the formation of oil and coal
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Australia has large reserves of non-renewable resources, such as coal, natural gas, oil and uranium, and these 
are used to produce the energy we all rely on. In addition, 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.

Many of these resources can be recycled. Like fossil fuels, they take a long 
time to form and therefore cannot be replaced, but they can be repurposed. 
For example, aluminum can be melted down and used to create new items, 
as can gold and silver.

FIGURE 4  luminium is the most common element found in the Earth’s crust. It is also 100% recyclable. 

Source: © Copyright CSIRO Australia

uranium    radioactive metal used 
as a fuel in nuclear reactors
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10.2.4 Renewable resources and their uses
Renewable resources are those that can be 
replaced within a short period of time. Some 
renewable resources are constant, meaning that 
humans can use them frequently and in large 
quantities, and they will never run out. 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.

However, other renewable environmental 
resources can be impacted by human actions, and 
this can affect their quality and quantity. They 
can be replaced over time, but only if they are 
carefully managed. Forests, soils and fresh water 
are renewable, but need to be protected from 
actions that may threaten them. For example, the 
human activity of agriculture depends directly 
on natural resources, such as soil. In developing 
countries, traditional forms of agriculture such as 

FIGURE 7  Solar energy is becoming a popular option 
for an increasing number of people. Can you think of 
any reasons why?

int-7767

10.2.3 CASE STUDY: 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 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.

Source: MAPgraphics Pty Ltd, Brisbane
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FIGURE 5  Mineral deposits in the Pilbara region FIGURE 6  The Mount Tom Price iron ore mine 
in the Pilbara
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subsistence farming and nomadic herding are still 
common. These activities are sustainable if farmers 
move on when an area becomes unproductive, 
allowing the land and the soil to recover. However, 
poverty and population growth mean that many 
people now clear forests for farms and overgraze 
or over-crop small plots of land, resulting in 
deforestation and land degradation. This reduces the 
quality of the soil as a renewable resource.

Due to Australia’s large agricultural industry, soil 
is an important natural resource; however, 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).

The use of fertilisers can help improve the nutrient 
composition of soils and irrigation can add much-needed water, thereby 
helping plants to grow; however, the use of these agricultural practices can 
bring additional problems. When fertilisers end up in rivers and oceans as 
run-off, they cause algal blooms and damage coral reefs. Over-irrigation can 
raise the water table, bringing salt to the surface. This is known as salinity 
and can damage crops. Therefore, soil is a renewable resource that needs to 
be carefully looked after.

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

FIGURE 9  Soil salinity
FIGURE 10  Algal bloom

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

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    a fine-grained fertile 
soil brought down by a river and 
deposited on its bed, or on the 
floodplain or delta
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10.2 ACTIVITIES

 1. Refer to FIGURE 8. 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. Geography concepts: Place,  
 Environment HASS skills: Evaluating

 2. Create a table that lists ten renewable and ten 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 of how you could all be more proactive in being more 
environmentally sustainable every day. Geography concepts: Sustainability, Environment 
 HASS skills: Questioning and researching

 3. In groups of two or three, research the issues facing the Murray–Darling Basin. Each group should investigate 
a different area, such as salinity, blackwater, bushfire contamination or algal blooms. Present your group’s 
research to the class and accompany your presentation with a PowerPoint or other graphic presentation so 
your peers can see the changes that have occurred within this environment over time. 
 Geography concepts: Change, Environment 
 HASS skills: Communicating and reflecting

10.2 EXERCISE

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au

Check your understanding

 1. What is an environmental resource?
 2. Outline the difference between renewable and non-renewable resources.
 3. Which renewable resources are most affected by human activity? Why?
 4. List the main mineral resources produced in Australia.
 5. Explain why are many Australian soils are suitable only for grazing.
 6. Identify two agricultural practices that can be used to improve soil quality.

Apply your understanding

 7. What does the sustainable use of environmental resources mean? 
 8. Refer to the case study on the Pilbara.
 a. Where does Australia’s main iron ore production take place?
 b. What is the main use of iron ore?

Resources

Google Earth Mt Tom Price mine

Learning pathways

LEVEL 1
Questions 
1–6

LEVEL 2
Questions 
7–9

LEVEL 3
Questions 
10
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10.3  Fossil fuels and energy

10.3.1 Australia’s energy use
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. Other non-renewable energy sources used in Australia include natural gas, oil 
and uranium.

Each year, over half of Australia’s energy products are exported. Australia is the world’s fourth largest producer 
of coal. In the past five years, coal has made up approximately 15 per cent of Australia’s exports. Demand for 
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FIGURE 1  The biggest buyers in the 
Australian coal market, 2018

FIGURE 2  Extraction of coal carries a high 
environmental cost.

 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.
 9. What are examples of fossil fuels that you use in order to maintain your lifestyle?
 10. Refer to FIGURE 5. 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?

For sample responses to every question go to www.jacplus.com.au

LEARNING INTENTION

By the end of this subtopic, you will be able to:

 • identify global and Australian energy needs and supplies
 • identify the forms of renewable energy that can be produced and used in Australia
 • explain why renewable energy is not used in many countries.

int-7769
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coal from Asia has increased over the past ten 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.

10.3.2 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.

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 5 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.

10.3.3 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 31.1%

Coal 28.9%

Gas 21.4%

Nuclear 4.8%

Hydro-electricity 2.4% Other 11.4%

FIGURE 5  World energy production

manufacture    to make products 
on a large scale

FIGURE 3  Millions of tonnes of coal are moved around 
Australia annually.

Oil 38.4%

Coal 31.7%

Natural gas 24%

Other 5.9%

FIGURE 4  Australian non-renewable energy 
consumption by fuel int-7770

int-7771
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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 ten oil producers, yet 32 per cent of its population lives below 
the poverty line.

10.3.4 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 6 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 five million homes for 
a year. Other benefits may include billions of dollars of 
investment, the creation of over 15 000 jobs and, in the long 
term, it could even save every Australian household $140 off 
their electricity bill annually. In September 2019, the Clean 
Energy Regulator of Australia announced that this target had 
been met.

Australia is a large country with a number of different environments that are 
suited to supplying renewable energy. There has been an increase in public 

Biomass 53%

Wind energy
10.7 %

Biofuel/gas
8.3 %

Hydro-electricity
19.2%

Solar energy
8.9%

FIGURE 7  Australia’s renewable energy 
consumption, by fuel type
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matter used as fuel
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and government concern over global warming and climate change, so more research into and development of 
renewable energy resources may help to minimise these concerns.

10.3.5 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. The 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 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 6 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 renewable 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 would increase their cost, 
perhaps making renewable energy a more attractive option for consumers.

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

desalination    a process that 
removes salt from sea water

atmosphere    the layer of gases 
surrounding the Earth

DISCUSS

Hydro-electricity is a form of renewable energy. Should Australian states and territories be encouraged to build 
more dams on major rivers to develop renewable hydro-electric power generation? Conduct a class discussion 
from various viewpoints including:
 • Indigenous Australian groups who own land being flooded
 • the government
 • hydro-electrical engineers
 • environmentalists. General capablity: Personal and social capability
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(a) (b)

(c) (d)

(e) (f)

FIGURE 8  Some sources of renewable energy: (a) solar, (b) biomass,  
(c) wind, (d) hydro-electric (e) geothermal, (f) tidal

10.3 ACTIVITIES

 1. The extraction of fossil fuels can have negative impacts on the environment. Using the internet, research the 
2010 BP oil disaster in the Gulf of Mexico, also known as the Deepwater Horizon disaster. 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. 
 Geography concept: Environment  
 HASS skills: Communicating and reflecting

 2. Investigate the different methods used to extract coal. Find an example image to illustrate each method and 
annotate the image with details as to how the method works. Ensure that you pay special attention to noting 
down the environmental impacts of these processes. Geography concept: Environment  
  HASS skills: Questioning and researching

Resources

Weblinks Gulf of Mexico

NOAA, Treehugger, National Geographic Education — Coal, Geoscience Australia, Top 10 profitable  
companies

Deepen and check your understanding of this topic with related case studies and auto-marked questions.
 • Investigate additional topics > Energy > World energy
 • Investigate additional topics > Energy >  Energy in Australia

Explore more with
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10.3 EXERCISES

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au

Check your understanding

 1. Refer to FIGURE 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. Why doesn’t the money made from the sale of fossil fuels, such as oil, always benefit the local people in the 

country that sells the product?
 4. In which renewable energy resources is Australia (a) rich and (b) poor?
 5. Define the term ‘renewable energy’. List the main forms of renewable energy. 

Apply your understanding

 6. Why is renewable energy not widely used in many countries?
 7. 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?
 8. Refer to the pie graph in FIGURE 7. What type of renewable resource provides the greatest source of energy 

in Australia?
 9. Australia is a sunny country, so why does only 8.9 per cent of our country’s renewable energy come from 

the sun?
 10. 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.

For sample responses to every question go to www.jacplus.com.au

 3. Conduct some research into the world’s most profitable companies (the top ten or twenty will be sufficient). 
Calculate how many of these are involved in the extraction or processing of fossil fuels. Categorise the 
remaining companies into logical groupings. Present your findings as a graph or pie chart. 
 Geography concept: Environment  
 HASS skills: Communicating and reflecting

Learning pathways

LEVEL 1
Questions 
1–5

LEVEL 2
Questions 
6–9

LEVEL 3
Questions 
10
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10.4  Water as a resource

10.4.1 Is water a renewable resource?
The amount of water on Earth has not changed 
since the beginning of time; there is only a finite, 
or fixed, 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 
fish, birds, wildlife, wetlands, plants and micro-
organisms is also valuable as a living system and 
can therefore be regarded as a resource.

Water is available in different forms and sources. Green water is described as water from precipitation that 
is stored in the root zone of the soil and transpired or used by plants. Green water is used in many forms of 
agriculture, horticulture and forestry that rely on precipitation to grow products.

Blue water is water that has been sourced from surface or groundwater. It is either evaporated, incorporated 
into a product or taken from one body of water (e.g. a river) and returned to another (e.g. an irrigation 
channel). Irrigated agriculture, industry and domestic water use blue water.

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

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

The water cycle shows how water connects places. Water flows through the 
environment in different forms. Because it is such an essential resource for 
life, places are closely connected to water and water supply. Many places 
are settled on rivers and lakes with access to water. Rivers connect places 
and agriculture is connected to water supply (surface or groundwater).

FIGURE 1  A riverine environment

LEARNING INTENTION

By the end of this subtopic, you will be able to:

 • explain why water is the most important resource on Earth
 • define key terms related to the water cycle
 • describe the movement and interconnection of water in the water cycle.

riverine environment    the 
environment around a river or river 
bank

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

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

int-5614

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.

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.

Freezing

FIGURE 2  The water cycle
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Water spends between two and six months in snow and rivers but a lot longer in large lakes, glaciers, oceans and 
groundwater. The longest time water stays in one place is in the Antarctic ice sheets. Some ice core samples 
in Antarctica contain water that is 800 000 years old, but the average is about 20 000 years. The 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.

10.4.4 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 pebbles; 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.

10.4.5 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.
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system

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

FIGURE 4  The world’s major groundwater basins

groundwater    water held within 
water-bearing rocks, or aquifers, 
in the ground

aquifer    a body of permeable 
rock below the Earth’s surface 
that contains water, known as 
groundwater. Water can move 
along an aquifer.

artesian aquifer    an aquifer 
confined between impermeable 
layers of rock. The water in it 
is under pressure and will flow 
upward through a well or bore.
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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 flowing, even when there are long periods without rain.

10.4.6 How do Aboriginal peoples use groundwater?
Indigenous Australian peoples have lived in the Australian landscape since the beginning of the Dreaming, tens 
of thousands of years by European estimates, and they have had the knowledge to survive many changes and 
challenges. In order to obtain water in the country’s dry regions, particularly 
in Australia’s deserts, they have needed to know where to find groundwater.

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

1
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3 3

7

6

7

5
5

4

FIGURE 5  An artesian aquifer

 

 

 

 

 

 

  1 A spring is a place where water naturally seeps or gushes from the ground.

 2 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 amount of water taken from the ground.

 3 Artesian bores are bores where the pressure of the water raises it above the land surface.

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

 5 The aquifer is the saturated rock, usually made of sandstone, limestone or granite, where water is 
trapped between impermeable layers of rock.

 6 Impermeable material rock layers do not allow to flow through them.

 7 Water flows freely from bores (wells) trapped in the aquifer.

int-7775

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

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

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

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

Mound springs were very important for Indigenous Australian peoples. 
They could use springs as reliable sources of water in a very harsh, dry 
environment. Old campsites and animal remains provide evidence that 
Indigenous people stayed close to springs 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.

Northern
Territory Queensland

New South Wales
South Australia

Coober
Pedy

Alice Springs

Broken Hill

Mount Isa

Longreach

Charleville

Bourke
Moree

OODNADATTA
TRACK

Great Artesian Basin

Key
Main roads

0 250 km500

FIGURE 6  Location of the Oodnadatta Track and Great 
Artesian Basin, one of the world’s largest groundwater 
basins

FIGURE 7  The Oodnadatta Track passes close 
to the Old Ghan, the Great Northern Railway.

Dreaming    in Aboriginal 
spirituality, the time when the 
Earth took on its present form and 
cycles of life and nature began; 
also known as the Dreamtime. It 
explains creation and the nature 
of the world, the place that 
every person has in that world 
and the importance of ritual and 
tradition. Dreaming Stories pass 
on important knowledge, laws and 
beliefs.
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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 Indigenous Australian 
peoples during ceremonies 
and to spike waterholes to 
catch animals for food.
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FIGURE 9  Groundwater springs along the Oodnadatta Track
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FIGURE 8  Cross-section of a typical mound spring
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10.4.7 CASE STUDY: Locating water

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). From the Kingfisher 
‘Dreaming’ is the story of the Two Boys. It is 
one of the most important song lines. The story 
tells of two boys crossing the Simpson Desert and 
contains information on every waterhole or soak that 
was known in the desert. Following this song line 
meant you could cross the Simpson Desert using 
available water 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 from the snake, cursed her 
husband, and he went on to meet a gruesome death 
at Kudnangampa (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.

FIGURE 10  The Old Bubbler on the Oodnadatta 
Track

FIGURE 11  Fed by the thermal waters of the 
Great Artesian Basin, the temperature of the 
water in Dalhousie Springs is between 34 and 
38°C.
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10.4 EXERCISE

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au

10.4 ACTIVITIES

 1. 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. 
 Geography concepts: Interconnection, Environment  
 HASS skills: Communicating and reflecting

 2. The Gnangara Mound is a groundwater source that stretches across the Swan Coastal Plain and is a 
modern-day source of drinking water for Perth. The Nyungar (or Noongar) people relied not only on the Swan 
and Canning Rivers as water sources, but also on the underground springs and waterholes connected to 
the Gnangara Mound. Investigate the importance of water to the Nyungar (or Noongar) people of the Swan 
Coastal Plain, identifying key locations and connecting them to the Dreaming story of Waugal (or Waarkal) — 
the Rainbow Serpent. Present your findings as an annotated map. 
 Geography concept: Place  
 HASS skills: Questioning and researching

 3. 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? 
 Geography concept: Environment  
 HASS skills: Questioning and researching

 4. Investigate the consequences of countries overusing fossil groundwater (groundwater regarded as a finite 
resource). Make a consequence chart and write ‘Overuse of fossil groundwater’ in the largest circle. Next, 
write the consequences of this — you can add as many circles at the second and subsequent levels as you 
need. Continue to add as many consequences as you can. Now use a different coloured pen to suggest 
solutions to each of the consequences. Outline your final proposal to this issue once you have completed 
your consequence chart. Geography concept: Environment  
 HASS skills: Questioning and researching

Resources

Interactivities Water works (int-3077)

Water beneath us (int-3078)

Oodnadatta Track (int-3079)

Weblinks Interactive map of important Indigenous sites

Noongar spirituality

Swan River Stories

Learning pathways

LEVEL 1
Questions 
1–5

LEVEL 2
Questions 
7, 9–10

LEVEL 3
Questions 
7, 10

Deepen and check your understanding of this topic with related case studies and auto-marked questions.
 • Investigating Australian Curriculum topics > Year 7: Water in the world >  Salisbury Council – Aquifer storage, transfer and 

recovery

Explore more with
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10.5  Water in the world

10.5.1 Introduction
Viewed from space, the Earth is a sphere of blue. Water covers most of 
our planet. We depend on water for life; in fact, no life is possible without 
it. Water is a precious and finite resource, yet most of the Earth’s water 
is too salty for humans, animals or plants to use. The amount of available 
fresh water on Earth needs to be shared among an ever-growing global 
population. Access to water is a basic human right. It is a resource that 
must be used carefully so that current and future populations can have 
adequate supplies. The image shows what all of Earth’s water would look 
like if it was contained in a sphere, in comparison with the size of the 
Earth. The blue sphere representing all of Earth’s water has a diameter of 
1385 kilometres.

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

Water covers about 75 per cent of the Earth’s surface. Yet, as FIGURE 2 shows, almost all this water  
(97.5 per cent) is salt water and not available for human consumption. Only 2.5 per cent of the world’s water is 
fresh, but most of this is also unavailable for use by people. More than two-thirds (69.5 per cent) of this fresh 
water is locked up in glaciers, snow, ice and permafrost. Of the remaining amount, 30.1 per cent is found in 
groundwater. Only 0.4 per cent is left — found in rivers, lakes, wetlands and soil as well as in the bodies of 
animals and plants.

FIGURE 1  This diagram 
shows the volume of the 
Earth’s water if it were 
contained in a sphere.

Check your understanding

 1. Is water a renewable or a non-renewable resource?
 2. List all the ways that water can be used as a resource.
 3. Explain how the hydrologic cycle moves water across the Earth.
 4. Describe conditions that might result in a watertable rising or falling.
 5. Why were Dreaming stories important to Aboriginal peoples in the Oodnadatta region? How do Dreaming 

stories help map the groundwater in this region?

Apply your understanding

 6. How is water vapour related to the process of evaporation?
 7. How do Dreaming stories help identify the cultural value placed on these water environments? 
 8. Outline how groundwater and surface water are interconnected.
 9. Draw a diagram to show how surface water reaches the watertable to become groundwater.
 10. Refer to FIGURE 4 to describe the location of the world’s groundwater regions.

For sample responses to every question go to www.jacplus.com.au

LEARNING INTENTION

By the end of this subtopic, you will be able to:
 • identify the amount of water that is available for human use
 • describe the distribution of water across the world
 • explain the impact of climate change on water distribution.
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Global rainfall
The Earth’s water is constantly moving. Rainfall patterns show which world 
regions receive more rain than others. The amount of rainfall, or precipitation, 
is related to the amount of water available for people to use. FIGURE 3 shows 
the distribution of global rainfall, and comparisons can be made between 
Australia and other continents and regions.
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FIGURE 3  The distribution of global rainfall
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FIGURE 2  The distribution of water on Earth

precipitation    rainfall, a form of 
water from the atmosphere
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Green and blue water
The key to our survival is being 
able to use the water that falls on 
land and into rivers and streams. 
Water is sometimes categorised as 
either blue water or green water.

Green water is the water that does 
not run into streams or recharge 
groundwater but is stored in the 
soil or stays on top of the soil or 
vegetation. This water eventually 
evaporates or transpires through 
plants (see FIGURE 4). Green 
water is used by crops, forests, 
grasslands and savannas.

The amount of blue and 
green water available changes 
throughout the year, from year to 
year, and according to changes in the environment.

10.5.3 Global groundwater resources
Approximately 2 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.

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. This can 
also destabilise surrounding areas as land subsidence occurs. This is when the soil sinks downward to fill in 
the space left by the water. Jakarta, the capital of Indonesia, and Mexico City, the capital of Mexico, are both 
sinking at an alarming rate due to groundwater depletion.

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

10.5.4 Climate change and impact on rainfall 
and run-off
The majority of climate scientists believe that climate change will have an 
impact on rainfall patterns and run-off. Climate models have shown that 
areas in the northern latitudes are likely to experience more rain, and areas 
closer to the equator and mid-latitudes will receive less rain. Some regions 
will experience droughts, while others will experience high rainfall and 
even flooding.

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

blue water    water that has 
been sourced from surface 
or groundwater. It is either 
evaporated, incorporated into a 
product or taken from one body of 
water (e.g. a river) and returned to 
another (e.g. an irrigation channel)

green water    described as water 
from precipitation that is stored 
in the root zone of the soil and 
transpired or used by plants

climate change    any change in 
climate over time, whether due 
to natural processes or human 
activities

run-off    precipitation not absorbed 
by soil, which runs over the land 
and into streams
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Already, in the last 100 years, global rainfall patterns have changed. In some areas such as North America, 
South America, northern Europe, and northern and central Asia, rainfall has increased significantly. In other 
areas such as the Sahel, the Mediterranean, southern Africa and parts of Asia, rainfall has decreased.
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FIGURE 5  Predicted change in annual run-off due to climate change, 2084

Resources

Weblinks Planet Earth, fresh water

Introduction to water

Pumped dry

10.5 ACTIVITIES

 1. Work in groups of three to list what might happen to people and the environment in regions that:
 a. will receive more rainfall than they do now
 b. will receive less rainfall than they do now.

Complete a consequence chart for each change. Geography concepts: Environment, Change  
 HASS skills: Evaluating 

 2. Conduct some research to find the following information: the place in the world where the most rain fell in 
a single 24-hour period; the place in Australia that has the record for the wettest year; the wettest town in 
Australia. Compare each of these with where you live. Geography concept: Place  
 HASS skills: Questioning and researching

int-5298
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 3. In small groups, explore the Pumped dry weblink and select ONE case study to focus on. Create a visual 
summary of the issue facing groundwater supplies in this area. Categorise the impacts of the groundwater 
depletion into environmental, economic and social effects. Geography concepts: Environment, Change  
 HASS skills: Evaluating

10.5 EXERCISE

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au

Check your understanding

 1. What percentage of the world’s water is:
 a. salty
 b. available for use by people?
 2. How will climate change affect rainfall patterns?
 3. Use the text to outline the difference between blue and green water. List two things that might change the 

amount of blue and green water available.
 4. What percentage of the world’s freshwater is locked up in glaciers? 

Apply your understanding

 5. Write a statement about the interconnection between high rainfall and location at the equator and mid-
latitudes. Name two places that do not fit this pattern.

 6. If farmers use irrigation, what type of water would they rely on? What about farmers who do not have access 
to irrigation?

 7. Study FIGURES 3 and 5 to answer the following questions.
 a. Describe how much rain falls in North Africa and West Asia (the Middle East). How does this compare with 

Australia?
 b. What is predicted to happen to annual run-off in these regions as a result of climate change? What impact 

might this have on people and the environment?
 8. Study  FIGURE 5 and an atlas.
 a. Name three places that are predicted to receive more run-off due to climate change.
 b. Name three places that are predicted to receive less run-off due to climate change.
 c. Compare these six places with the global rainfall map, FIGURE 3. Which of the following statements is true?

 • Most places with very low rainfall have lower run-off.
 • All places with very high rainfall experience increased run-off.
 • The places with the greatest change in run-off will be northern Russia and northern Canada.
 • Rewrite any false statements to make them true.

 9. Suggest the possible consequences of continued groundwater extraction in Indonesia and Mexico on each 
of the following: the population, the economy, the built environment and the natural environment. 

For sample responses to every question go to www.jacplus.com.au

Learning pathways

LEVEL 1
Questions 
1–4

LEVEL 2
Questions 
5–7

LEVEL 3
Questions 
8, 9
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10.6  Australia’s climate and how it affects water 
availability

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

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

10.6.2 Variability
Rainfall variability is the way rainfall totals in a given area vary from year to year. For example, if an area 
has low rainfall variability, it means rainfall will tend to be fairly consistent from one year to the next. Many 
coastal areas show this kind of rainfall pattern. In contrast, high rainfall variability means rainfall is likely to be 
irregular from one year to the next; there may be heavy rainfall in some years and little or no rainfall in others. 
Desert areas in central Australia tend to have low rainfall and high rainfall variability.

10.6.3 Evaporation
Another problem for Australia is that most of its rainfall does not end up in rivers; much of it evaporates. Of 
all the water carried by the world’s rivers, Australian rivers contain only 1 per cent of that total — even though 
Australia has 5 per cent of the world’s land area. On average, only 10 per cent of our rainfall runs off into 
rivers and streams or is stored as groundwater. This figure drops to 3 per cent in dry areas and rises to 24 per 
cent in wetter places. The rest evaporates, is used by plants, or is stored in lakes, wetlands or underground 
storages. Areas in central Australia are very dry and, as a result, have high evaporation rates.

Relative humidity is a measure of the air’s moisture content expressed as a percentage of the maximum 
moisture the air can contain at a certain temperature. Warm air can contain more moisture than cool air.

Relative humidity does not measure the exact amount of moisture in the 
air because that depends on air temperature. For example, if Brisbane has a 
day of 30 °C and Melbourne has a day of 15 °C, and the relative humidity 
in both places is 60 per cent, there will be much more moisture in the air in 
Brisbane than in Melbourne.

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

LEARNING INTENTION

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

Rainfall variability    the change 
from year to year in the amount of 
rainfall in a given location

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

relative humidity    the amount of 
moisture in the air
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FIGURE 2  Australia’s annual rainfall variability
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FIGURE 1  Australia’s average annual rainfall
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FIGURE 3  Global rainfall variability
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FIGURE 4  Average annual evaporation, Australia
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FIGURE 5  Average relative humidity across Australia

Resources

Interactivity Hot and dry (int-3081)

Deepen your understanding of this topic with related case studies and questions.
 • Australia > Australia: weather and climate

Explore more with

10.6 ACTIVITIES

 1. Find the place where you live on the map of Australia. Study the four maps in this subtopic and complete a 
table like the one below. Compare where you live with another place in your state or territory and a place a 
long way from where you live.

Average rainfall Rainfall variability Average evaporation Relative humidity

Where I live: ______ 
______

Another place in mystate/
territory: ______ ______

A place far from where I 
live: ______ ______

 Geography concept: Place  
 HASS skills: Questioning and researching

 2. Australia has high evaporation rates and high rainfall variability. List all the ways that this environment makes 
water delivery to people a challenge. Geography concept: Environment  
 HASS skills: Questioning and researching
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10.6 EXERCISE

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au

Check your understanding

 1. What is rainfall variability?
 2. Which two regions receive the most rainfall in Australia?
 3. Which region has the most variable rainfall?
 4. What is relative humidity?
 5. Why does Australia have high evaporation rates?

Apply your understanding

 6. Study FIGURE 3.
 a. Name three countries or regions that have the highest rainfall irregularity (variability) in the world.
 b. Name three regions that have the most uniform or reliable rainfall.
 7. Study the rainfall, humidity and evaporation maps ( FIGURES 1–5). Fill in the missing word in the following 

statements in order to describe the interconnections between these features of our climate.
 • Areas with low rainfall and low humidity tend to have a _______ evaporation rate.
 • Areas with high rainfall and high humidity tend to have a _______ evaporation rate.
 8. Use FIGURES 1, 4 and 5 to record the following statistics for Tennant Creek in the NT.
 a. Total evaporation
 b. Average relative humidity
 c. Average rainfall
 9. Use FIGURES 1, 4 and 5 to record the following statistics for Strahan in Tasmania.
 a. Total evaporation
 b. Average relative humidity
 c. Average rainfall
 10. Where is the driest part of Australia located?

For sample responses to every question go to www.jacplus.com.au

 3. Find out the average rainfall for Kati Thanda–Lake Eyre and the wettest locations and heaviest rainfalls 
in north-east Queensland and western Tasmania. Record the rainfall variability, evaporation and relative 
humidity. What differences are there between these locations? Geography concept: Environment  
 HASS skills: Questioning and researching

Learning pathways

LEVEL 1
Questions 
1–5

LEVEL 2
Questions 
6–10

LEVEL 3
Questions 
<Text to come>
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10.7  Water use

10.7.1 What is water used for?
There are three main ways that all people use water: growing food, producing goods and electricity, and using 
it in the home. The amount of water consumed for each of these uses differs from one place to another. The 
problem remains that while the total amount of fresh water is fixed, the amount used per person is increasing.

It is interesting to look at water consumption on a global scale. With the global average at 1240 cubic metres 
per person, per year, some countries consume more water than others. Examples of countries that consume 
nearly twice as much as the global average are the United States and Thailand. Some countries that consume 
the least amount of water per person are Peru, Somalia and China.

FIGURE 1 shows that most of the world’s water is used in agriculture, to grow food for the world’s increasing 
population. This is especially the case in the drier parts of the world where there is not enough rainfall to grow 
crops or grass for animals. There is a strong interconnection between the amount of rainfall in a region and the 
amount of water used in agriculture.

int-5298

LEARNING INTENTION

By the end of this subtopic, you will be able to:
 • identify and explain the three main uses of water by people
 • describe how the distribution of water changes with a growing population
 • identify what is virtual water and describe how it affects water consumption
 • describe the interconnection between Aboriginal and Torres Strait Islander people and water.

Main uses of water (in order of use)

Agriculture, industry,
domestic/municipal

Agriculture, domestic/ 
municipal, industry

Domestic/municipal, 
agriculture, industry

Domestic/municipal, 
industry, agriculture

No data

Difference between first
and second uses is
10% or less

Industry, domestic/ 
municipal, agriculture

Industry, agriculture,
domestic/municipal

20000 4000 km

Source: Mekonnen, M.M. and Hoekstra, A.Y. 2011, ‘National water footprint accounts: the green, blue and grey water footprint of production and
consumption’, Value of Water Research Report Series No. 50, UNESCO-IHE, Delft, the Netherlands. 

FIGURE 1  Countries in the world differ in their use of water.
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It is interesting to see how this pattern varies in 
different countries. In some countries, the water used 
in agriculture and industry is greater than the amount 
of water used in homes for domestic use. In other 
places, people consume more water for domestic use 
than for either agriculture or industry.

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

Around 70 per cent of Australia’s fresh water is used as irrigation for farming. Many crops are grown in 
dry areas where up to half the available water evaporates from the soil surface or seeps down too low into 
the ground for plant roots to reach it. Therefore, more water is applied than is actually needed by plants. 
In manufacturing industries, most water is used to 
produce food, beverages and paper.

In many areas in Australia where rainfall is limited 
or highly seasonal, farmers irrigate their crops with 
water stored in dams, with groundwater or with water 
from major rivers. Irrigation is a very important use of 
water in Australia. Most large-scale farming could not 
provide food for Australia’s population without using 
water from rivers, lakes, reservoirs and wells.

There is high demand for irrigation water during 
summer when river flows are low, and low demand 
for irrigation water during winter when river flows are 
high. This reverses the natural pattern of river flow.

Central Asia

88%

7%

5%

Africa

84%

9% 7%

North America South America

13%

48%
39%

19%

10%

71%

Europe

53%

32%

15%

Industrial use
Agricultural use
Domestic use

South-East Asia

81%

7%

12%

FIGURE 2  Regional use of water for different purposes

TABLE 1  Fresh water use in Australia

Types of use of fresh water %

Agriculture
 • (pasture 35%)
 • (crops 27%)
 • (rural and domestic stock 8%)

70

Urban 12

Horticulture 10

Industry 3

Mining 2

Services 2

Hydro-electricity 1

FIGURE 3  Australia is one of the most irrigated 
countries in the world.
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10.7.3 What is virtual water?
The water we consume is not just what we use in cooking, drinking, 
washing, flushing the toilet or in the garden. Water is used to manufacture 
everything we use: mobile phones, toys, cars and newspapers. This virtual 
water needs to be considered in our water footprint.

Virtual water is also known as embedded water, embodied water or hidden 
water. It includes all the water used to produce goods and services. Food 
production uses more water than any other production.

Hidden in a cup of coffee are 140 litres of water used to grow, produce, package and ship the beans. That is 
roughly the same amount of water used by an average person daily in Australia for drinking and household 
needs. There is a lot of water hidden in a hamburger too: 2400 litres. This includes the water needed to 
grow the feed for the cattle over a number of years, to grow wheat for the bread roll, to grow all the other 
ingredients in the hamburger, and to process all the food.

Virtual water varies from food to food. For example, it takes about 3400 litres of water to grow one kilogram 
of rice, whereas it takes 200 litres to grow one kilogram of cabbage. Regions that are water stressed and that 
export food and other products (such as Australia and some countries in Africa and Asia) are also effectively 
exporting their precious water in these goods.

A country that imports rice, rather than growing it locally, therefore saves 3400 litres of water for every 
kilogram it imports. Some countries (such as Japan) have very little land on which to grow food; other 
countries have very few cubic metres of renewable water per person. Singapore, for example, has only about 
130 cubic metres per person. Both types of countries survive by virtual water imports: they import food rather 
than attempt to grow and produce all their food themselves. This means that small, wealthy countries can 
import food that needs a lot of water to produce, and export products that need little water to produce. This 
makes water available for other domestic purposes such as drinking and cooking.

The major exporters of virtual water are found in North and South America (the United States, Canada, Brazil 
and Argentina), south Asia (India, Pakistan, Indonesia, Thailand) and Australia. The major virtual water 
importers are north Africa and the Middle East, Mexico, Europe, Japan and South Korea

TABLE 2  Fresh water used to irrigate different crops in Australia

Crop type Water (gigalitres) %

Livestock, pasture, grains and other agriculture 8795 56

Cotton 1841 12

Rice 1643 11

Sugar 1236 8

Fruit 704 5

Grapes 649 4

Vegetables 635 4

Note: One gigalitre = 1 000 000 000 litres or one thousand million litres or 400 Olympic-sized swimming pools

DISCUSS

‘In a dry country such as Australia, it makes more sense to import food and resources that require a lot of water 
to produce.’ Relating to your understanding of virtual water, provide an argument for this viewpoint and an 
argument against this viewpoint. Ensure that your argument is supported with evidence and is logical.

 General capability: critical and creative thinking

virtual water    all the hidden 
water used to produce goods and 
service

water footprint    the total volume 
of fresh water that is used to 
produce the goods and services 
consumed by the individual or 
country
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The water footprint of an individual or country is the total volume of fresh water that is used to produce the 
goods and services consumed by the individual or country. It includes the use of:

 • blue water (rivers, lakes, aquifers)
 • green water (rainfall used for crop growth)
 • grey water (water polluted after agricultural, industrial and  

household use).
Not all goods consumed in one particular country are produced in that country — some foods and products are 
imported. Therefore, the water footprint consists of two parts: use of domestic water resources and use of water 
outside the borders of the country.

TABLE 3 Global average water used to produce everyday products

Product Per kilo (unless otherwise stated) Global average water (litres)

Apple

700L

Beef

15500L

Cheese

5000L

Chocolate

24000L

Cabbage

FPO
21000L

Cotton shirt (1)

2700L

Hamburger (1)

2400L

Mango

1600L

Paper (1 A4 sheet)

10L
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In the United States, the average water footprint per year per capita is 2480 cubic metres per person per year, 
which is enough to fill an Olympic swimming pool. In China, the average water footprint is 1071 cubic metres 
per year. The figure for Australia is 1393 cubic metres per person per year.

Japan, with a footprint of 1200 cubic metres per person per year, has about 65 per cent of its total water 
footprint outside its borders, meaning a lot of its water is imported in the form of consumer goods and food. 
On the other hand, only about 7 per cent of the Chinese water footprint falls outside China

Product Per kilo (unless otherwise stated) Global average water (litres)

Pork

4800L

Rice

3400L

Tomato

FPO
180 L

Wheat

1300L

Tropicof Capricorn 

Tropic of Cancer

Equator

Arctic Circle

PACIFIC

ARCTIC OCEAN

ATLANTIC

OCEAN
OCEAN

INDIAN

OCEAN
2100–2500

1800–2100

1500–1800

1300–1500

1200–1300

1000–1200

600–1000

No data

Water footprint per
capita per year (m3)

25000 5000 km

N

S

W E

Source: World Water Exchange (2016)

FIGURE 4  Average global water footprints
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10.7.4 How do indigenous peoples use water?
Water is very important to both indigenous and non-indigenous peoples across the world, and is used for many 
different purposes. Water has a spiritual importance to the different indigenous peoples around the world, and 
many groups have strong connections with the natural world.

The extract below from the Indigenous Peoples Kyoto Water Declaration shows the importance of water. This 
declaration was put together in 2003 at the Third World Water Forum held in Kyoto, Japan.

We, the indigenous peoples from all parts of the world… reaffirm our relationship to Mother Earth and 
responsibility to future generations to… speak for the protection of water. We were placed in a sacred 
manner on this earth, each in our own sacred and traditional lands and territories … to care for water.

Source: www.waterculture.org/KyotoDeclaration.html

10.7.5 Aboriginal and Torres Strait Islander peoples
Depending on where Aboriginal and Torres Strait Islander peoples live, they collect surface water from creeks, 
rivers and waterholes; from underground water supplies such as soaks and springs; or directly from plants, 
including tree roots.

Evidence collected from oral histories, Dreaming stories, rock art, artefacts, ceremonial body painting and 
historical records left by colonists, missionaries, surveyors, invaders and explorers shows that Aboriginal and 
Torres Strait Islander peoples managed their water carefully. They channelled and filtered their water, covering 
it to keep it clean and to stop it from evaporating. They also created wells and tunnel reservoirs.

Indigenous seasons are closely linked to water. Use the Walmajarri seasonal calendar weblink in the Resources 
tab to see an example of one Indigenous calendar where seasons, water and activities are closely linked.

10.7.6 Water and Indigenous culture
Our cultural values of water are part of our law, our traditional owner responsibilities, our history 
and our everyday lives. Our [Anmatyerr] law has always provided for the values we place on water. 
Australian law should respect Anmatyerr Law so we can share responsibility for looking after water.

Source: The Anmatyerr people, in Rea, Dr N. & Anmatyerr Water Project Team 2008, ‘Provision for cultural values in 
water management: the Anmatyerr story’, Land & Water Australia Final Report, p. vi.

The rainbow serpent is a key symbol of 
creation, but its journey from underground to 
the surface also represents groundwater rising 
to the top via springs. The creation of water 
sources and where to find them was often told 
in stories or through artwork. The Dreaming 
story ‘How the water got to the plains’ is one 
story that describes how billabongs appeared 
in the dry inland plains. Use the Noongar 
knowledge—spirituality weblink in the 
Resources tab to read about Waugyl, the 
Noongar Rainbow Serpent.

FIGURE 5  Water is a strong symbol in Indigenous art.
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Resources

Digital document Regions (doc-17950)

Interactivity Unreal (int-3080)

Weblinks Walmajarri seasonal calendar, Noongar spirituality, How the water got to the plains, Just add water

Deepen and check your understanding of this topic with related case studies and auto-marked questions.
 • Exploring places > Europe > Mediterranean basin
 • Investigate additional topics > Managing water resources > Three rivers in Africa
 • Investigate additional topics > Managing water resources > Our water footprint

Explore more with

10.7 ACTIVITIES

 1. Research the Luangwa, Kafue and Zambezi rivers in Zambia, Africa. Use an atlas to trace the flow of each of 
the rivers and list some of the different water uses. Geography concept: Environment  
 HASS skills: Questioning and researching

 2. Look at the Walmajarri seasonal calendar weblink in the Resources tab.
 a. Which Australian region does this calendar represent?
 b. How are the seasons divided? How does this compare with a European calendar?
 c. How are seasons and water linked in this calendar?
 d. How can all Australians benefit from Aboriginal and Torres Strait Islander peoples’ knowledge and practices 

on seasons and water use in a regional context? Geography concepts: Place, Interconnection  
 HASS skills: Analysing

 3. Use Google Earth to locate the Wabma Kadarbu Mound Springs Conservation Park. Place a pin on this 
location. Now zoom in and out to help you complete the following questions.

 a. Where is this park located in South Australia? Where is this place in relation to where you live? Use distance 
and direction in your answer.

 b. What is the name of the nearest road?
 c. Describe the surrounding area.
 d. Why would these springs be so important to Indigenous Australian peoples and European colonists?
 e. Do some research to find out why these springs are protected today.
 f. Use Google Maps to annotate this area with your findings. Include photos that you find using  

the internet. Geography concept: Place  
 HASS skills: Analysing

 4. Use a blank world map and choose two colours to show the main importers and exporters of virtual water. 
Describe the spatial patterns of the map you have drawn. Geography concept: Space  
 HASS skills: Analysing

 5. Conduct a debate on the following statement: ‘People should eat less meat in order to consume  
less water.’ Geography concept: Environment  
 HASS skills: Evaluating

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

 a. What is the relationship between water-stressed countries and food production?
 b. Give an example where the water footprint figure is in conflict with the opinion of farmers.
 c. Detail a product produced in Wodonga that includes both virtual and domestic water. 

 Geography concepts: Sustainability, Interconnection  
 HASS skills: Evaluating
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10.7 EXERCISE

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au

Check your understanding

 1. What is most of the world’s water used for?
 2. Consider water use around the world.
 a. Which regions of the world use the majority of their water in agriculture?
 b. Which countries use water mainly for industrial purposes?
 c. Why might some countries use more water in industry than in agriculture or domestic use?
 3. Refer to FIGURE 4. Describe the patterns you notice over space of countries with (a) very high and high 

water footprints and (b) very low and low water footprints.  
 4. Describe the water embedded (or hidden) in a cup of coffee and a hamburger.
 5. From what sources did Indigenous Australian peoples collect water?  

Apply your understanding

 6. Study the data in TABLES 1 and 2 to describe how water is used in Australia. Which crops use the most 
water? Which use the least?

 7. Study FIGURE 1 and decide which of the following statements are true and which are false.
 a. Australia uses most water for agriculture, then industry, then domestic/municipal.
 b. Countries in North Africa use most water for industry, then domestic/municipal, then agriculture. (Use the 

Regions resource in the Resources tab).
 c. Belarus uses most water for industry, then agriculture, then domestic/municipal.
 d. Colombia uses most water for agriculture, then domestic/municipal, then industry.
 e. Belize uses most water for industry, then agriculture, then domestic/municipal.
 f. Malaysia uses most water for industry, then agriculture, then domestic/municipal.

Rewrite the statements that are false and make them true.
 8. Study TABLE 3. Choose two meat, two grain, one dairy, two non-food, two fruit, two vegetable and two 

processed products from the list. Create a bar graph to show how much water is used to produce a 
vegetarian diet and a meat-based diet. Which diet uses more water?   

 9. Compare the data for north Africa and west Asia (the Middle East) in FIGURE 1 and the maps in subtopics 
10.4, 10.5 and 10.6. Write three summary statements that describe the amount of rainfall, water use 
(including water footprints) and water availability for these two regions. How do these patterns compare with 
Australia?   

 10. Describe how water footprints can connect places that are far away from each other.   

For sample responses to every question go to www.jacplus.com.au

Learning pathways

LEVEL 1
Questions 
1–5

LEVEL 2
Questions 
6–8

LEVEL 3
Questions 
9, 10
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10.8  Water scarcity in Australia and the world

10.8.1 The human right to water
The right to water is a human right that is protected by many international agreements, yet not everyone has 
access to this life-giving resource. Everyone has the right to enough safe, accessible and affordable water for 
all their needs. Water is more important to survival than food. In hot conditions, a person can survive up to 
three weeks without food but only two or three days without water.

People need access to improved drinking water yet, in 2018, water.org and 
World Vision reported that 844 million people were living without access 
to safe drinking water. Water is also needed to cook food, to bathe, to wash 
dishes and clothes, and to flush toilets. However, with the global population 
increasing and a fixed amount of water on Earth, some regions are suffering 
water scarcity. Water scarcity occurs when the demand for water is greater 
than the available supply.

Ideally, each individual needs one cubic metre (1000 litres) of drinking 
water per year, about 100 cubic metres for other personal needs, and 1000 
cubic metres to grow all the food that he or she consumes. Water stress 

LEARNING INTENTION

By the end of this subtopic, you will be able to:
 • describe the global distribution of water
 • describe issues of access as a human right
 • explain the interconnection between water quality, sanitation and health
 • identify strategies for improving water quality
 • explain why droughts occur and identify the impacts of drought in Australia.

improved drinking water    drinking 
water that is safe for human 
consumption

water scarcity    a situation that 
occurs when the demand for water 
is greater than the supply available

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

Arctic Circle

Tropic of Cancer

Equator

Tropic of Capricorn

ARCTIC OCEAN

ATLANTIC

OCEAN

INDIAN

OCEAN
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FIGURE 1  Distribution of global water scarcity
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occurs when there is not enough water available for all demands. A country with less than 1000 cubic metres 
of renewable fresh water per capita (per person) is under water stress.

10.8.2 Access to water
A major reason that so many 
people lack access to safe water 
is the difference between where 
people live and where rain falls. 
Other reasons include water being 
used for agriculture and industry in 
regions where it is dry, and water 
being so polluted it cannot be used.

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

10.8.3 The water 
carriers
People who do not have water at home 
have to travel to get water. Water is 
very heavy and difficult to carry. The 
burden of this water fetching usually 
falls on women, who carry the heavy 
load on their head or back. For some 
people, the trip to a water supply and 
back can take hours each day — the 
average is 30 minutes to one hour. 
The average distance that women in 
Africa and Asia walk to collect water 
is six kilometres. The average weight 
they carry on their heads is about 20 
kilograms — the usual weight of a 
suitcase taken on a flight. The World 
Health Organization estimates that over 
40 billion work hours are lost each 
year in Africa alone just collecting 
drinking water.

FIGURE 2  Drought conditions can reduce water quantity and quality.

FIGURE 3  Women often bear the burden of collecting water.
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10.8.4 How does dirty water affect health?
Everyone in the world has the right to an adequate supply of water. The right to water is linked to many other 
rights, including the right to food and to health. In 2018 nearly 850 million people in the world had no access 
to clean water, and more than 2.3 billion people had no safe way of disposing of human waste. Lack of toilets 
means many people defecate in open spaces or near the same rivers from which they drink. It is estimated that 
90 per cent of sewage in some countries ends up flowing straight into rivers and creeks.

100 80 60 40 20

10
7

12
4

6
8
8
7

2
10

5
29

16
50

7
13

17
11

5
31

31
21

3
7

4
16

8
17

9
11

5
9

16
3

20
17

26

24
12

20
15

17
12

7
9
8

14
3

6
8
7
5 90

84

84
81

72
76

69
75

71
76
78

69
69

61
61

61
65

66
56

59
54
53
53
56

48
47
49

60
42
42
41

48
44
42
42

34
34
34

32
27
26
25

29
19

16
15
14
14

13
8
8

5
4
3

8 2Cuba
Syrian Arab Republic

Jamaica
Kazakhstan
Honduras
Albania
Georgia

Indonesia
Peru

Djibouti
Republic of Moldova

Azerbaijan
Afghanistan
Uzbekistan
Mongolia

Namibia
Vanuatu

Swaziland

Yemen
Timor-Leste
Cameroon
Mauritania

Côte D'ivoire
India
Mali

Ghana
Tajikistan
Myanmar

Senegal
Nigeria

Lao People’s Democratic Republic

9
9

0 10080604020

WomenBoys Men Girls

0

Benin
Kenya

Gambia
Zimbabwe

Sao Tome and Principe
Nepal

Sierra Leone
Lesotho

Niger
Togo

Somalia
Liberia

Madagascar
Burundi
Ethiopia

Chad

Zambia
Central African Republic

Guinea-Bissau
Malawi

Burkina Faso
Mozambique
South Sudan

Democratic Republic of the Congo

FIGURE 4  Who carries and collects the water?
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Dirty water and lack of proper hygiene kill around 315 000 children around the world every year, most of 
them younger than five. People who are sick are often unable to work properly, to look after their families or 
to attend school, keeping them trapped in the poverty cycle. The diseases that can be passed on to people as 
a result of contaminated water include diarrheal diseases such as cholera, typhoid and dysentery. Malaria, a 
disease transmitted by mosquitoes, kills about one million people every year.

10.8.5 Polluted rivers
Water quality can affect health in many ways. Rivers and streams act as drainage systems and, when it rains, 
water transports rubbish, chemicals and other waste into drains and, eventually, rivers.

Different pollutants — faeces (human and animal), food wastes, pesticides, chemicals and heavy metals — can 
come from industrial wastewater, domestic sewage, cars, gardens, farmland, mining sites and roads, and flow 
into waterways.

Some countries, cities and local areas are better than others at providing services and enforcing laws to prevent 
pollutants from entering water. Some of the worst polluted rivers and lakes in the world include rivers and aquifers 
in China (such as the Songhua River and the Yellow River), the Citarum River in Indonesia, the Yamuna and 
Ganges rivers in India, the Buriganga River in Bangladesh and the Marilao River in the Philippines.

FIGURE 5  Sewage contamination in the Tijuana River

DISCUSS

Conduct a class values continuum activity. Use pens or rulers end-to-end to create a line on the classroom floor. 
Standing on the left side of the line signifies you agree with a statement; on the right you disagree. If you stand a 
long way from the line, you strongly agree or disagree. If you stand on the line you don’t know or are unsure. Be 
sure to be able to justify your stance.

Statement 1: It is too difficult to provide adequate clean water and sanitation to all the world’s people.

When you have taken up your position, various class members give their reasons for their stance. Once these 
have been heard, read the statement again and see if you have changed your position on the continuum line. 
Repeat the activity with statement 2.

Statement 2: The Australian government should increase foreign aid so that more of the world’s people can have 
access to clean water and adequate sanitation.  General capability: Personal and social capability
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10.8.6 How can water-borne 
diseases be reduced?
People use different methods to treat the water 
they have collected. They can let it stand and 
settle, strain it through a cloth, filter it, add bleach 
or chlorine, or boil it. Some people do not treat 
their water at all.

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

There are many aid groups (such as Water.org, 
Clean Water Fund, Global Water Challenge and 
The Water Project) who work on projects to 
improve sanitation and access to clean water.

Washing hands, building cheap and effective 
toilets, and teaching the community about good hygiene all help to reduce disease.

FIGURE 6  Collecting water that is unsafe to drink

FIGURE 7  The Citarum River in Indonesia is one of the most polluted rivers in the world.
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FIGURE 8  A poster educating people about cholera and the 
measures to prevent it

10.8.7 CASE STUDY: Community-led total sanitation 
(CLTS), Nigeria

From 2012 to 2016, Action Against Hunger worked with 138 
communities in northern Nigeria using the community-led total 
sanitation (CLTS) methodology. According to the World Health 
Organization, in 2015 diarrheal diseases caused over 75 000 deaths 
in children aged 1–59 months. This is because access to improved 
sanitation in rural areas is limited. When CLTS leaders arrived in this 
area of northern Nigeria, there were very high rates of illness and death 
due to water-related diseases. The people in these villages used the 
bush near their houses as their toilet.

CLTS leaders developed a relationship with the villagers and taught 
them how faeces can enter their food and water, and make them sick. 
Once this was understood, the people wanted to change their practices 

NIGERIA

0 1500 km3000

 

Key

Nigeria

Source: Spatial Vision

FIGURE 9  Location of Nigeria 
in Africa
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10.8.8 What is a drought?
Australia is the driest inhabited continent on Earth. The main reason Australia is so dry is that much of the 
continent lies in an area dominated by high atmospheric pressure for most of the year, which brings dry, 
stable, sinking air to the country. Australia also experiences great variation in its rainfall due to the southern 
oscillation and El Niño.

Low average rainfall and extended dry spells are a normal part of life 
throughout most of Australia. The continent is located in a zone of high 
pressure that creates conditions of clear skies and low rainfall. Drought 
conditions occur when the high-pressure systems are more extensive than 
usual, creating long or severe rainfall shortages. A drought is a prolonged 
period of below-average rainfall, when there is not enough water to supply 
our normal needs. Because people use water in so many different ways and 
in such different quantities, there is no universal amount of rainfall that 
defines a drought.

The term drought should not be confused with low rainfall. Sydney could 
experience a drought and have more rainfall during that period than Alice 

southern oscillation    a major air 
pressure shift between the Asian 
and east Pacific regions. Its most 
common extremes are El Niño 
events.

El Niño    the reversal (every few 
years) of the more usual direction 
of winds and surface currents 
across the Pacific Ocean. This 
change causes drought in Australia 
and heavy rain in South America.

Equator

Tropic of Capricorn

Tropic of Cancer

0 7500 km2500 5000
Wet Dry Warm

Key

Source: MAPgraphics Pty Ltd, Brisbane

FIGURE 10  Areas affected by El Niño

so this would no longer happen. Action plans were drawn up and eventually the villagers created clean water 
points, built simple but effective toilets and were given lessons in sanitation.

The study has shown promising outcomes for these communities. Overall, 23 out of 46 communities (50 per 
cent) reported no open defecation among adults or children at home or away from home. This demonstrates that 
communities can make lasting behaviour changes. The study also showed that people face challenges such as 
collapsing toilets, habit and tradition, and financial difficulties, all of which need to be overcome.
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Springs, which could be experiencing above average rainfall. If low rainfall meant drought, then much of 
Australia would be in drought most of the time.

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

Different weather systems affect different parts of Australia, so there is little chance that all of Australia would 
experience drought at the same time.

10.8.9 Impacts of drought: Australia, 2002–2009
Around the world, droughts often develop due to similar weather conditions. However, their impacts on 
different communities that live around the world can be diverse. Often, developed countries find themselves 
economically worse off during a drought period. In contrast, developing countries usually face devastating 
social consequences as a result of an extremely dry weather period.

Ocean
Upwelling of cold
deep water 

Warm rising air causes
thunderstorms and floods.

Dry sinking air
causes droughts. Atmosphere

Ocean

Australia

Trade winds reverse direction.

Warm surface currents reverse.

Cold upwelling ceases.

Cold deep water

South America

(b)

Warm rising air causes
thunderstorms and floods.

Dry sinking air
causes droughts. Atmosphere

Australia

Trade winds blow westwards.

Strong surface currents

Warm surface water

South America

(a)

FIGURE 11  Weather events in (a) a typical year and (b) an El Niño year
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Droughts can last for many years. They may be widespread or confined to small areas. The drought that started 
in 2002 affected large areas of Australia by 2005 (see FIGURE 12 ). When Australia experiences a drought, 
agriculture suffers first and most severely, but eventually everyone feels the impact.

Due to the severe lack of water caused by the drought, many farmers faced production losses because they 
were not able to sustain their crops or sufficiently feed their livestock. This had negative economic impacts.

 • By 2004, dairy farmers had experienced a 4.5 per cent drop in their incomes.
 • Cotton crops were devastated by the shortage of water.
 • Up to 20 cotton communities and approximately 10 000 people in the industry were affected.
 • Some communities had to cut production by 60 to 100 per cent.
 • Cattle and sheep farmers found it hard to find stockfeed, and prices increased. As a result, herds grew 

smaller.
In rural towns, jobs were lost and many businesses failed. Some people found themselves forced to leave 
drought-affected areas in search of other work. Many never returned. Very long droughts cause country 
people much heartache, and this can result in the break-up of families. It can also lead to severe depression in 
some individuals. However, the Australian government set up a fund that farmers and people in agricultural 
businesses can apply to for financial relief when their incomes are disrupted by drought. Counselling hotlines 
are also available to offer support.

Along with these economic and social impacts, the Australian environment suffers in drought. Droughts have 
a bad effect on topsoil in Australia. During drought conditions, millions of tonnes of topsoil may be blown 
away (see FIGURE 13 ). This loss takes many years to replace naturally, 
if it is ever replaced. The loss of topsoil can make many regions far less 
productive, making it harder for farmers to recover once the drought has 
broken.

economic    relating to wealth or the 
production of resources

0 250 500 km

1.0 0.0 –1.0

Vegetation
Increasing No change Decreasing

Source: Spatial Vision

FIGURE 12  Extent of the drought — changes in vegetation 
cover, 2005
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Resources

Digital document Regions (doc-17950)

Video eLesson Weather events in a typical year and an El Niño year (eles-2275)

Interactivity El Niño (int-3084)

Weblinks WHO/UNICEF, News report: dust storms

Google Earth Citarum River

10.8 ACTIVITIES

 1. Geographers like to look at patterns over space. Find an atlas map showing population density and compare 
it with FIGURE 1. Refer to countries in North Africa and West Asia in your answers. (Refer to the Regions 
resource in the Resources tab.)

 a. Name three coastal and two landlocked countries in these regions.
 b. Conduct research to find out how many countries in these regions suffer deaths caused by poor sanitation 

and dirty water.
 c. Name the continents and regions that have the fewest deaths.
 d. Why do you think this spatial pattern exists? (Hint: Look at maps in your atlas that show wealth.) 

 Geography concept: Space

FIGURE 13  ‘Dust’ (topsoil) blown from drought–affected inland Australia blankets Sydney, 23 
September 2009.

Deepen and check your understanding of this topic with related case studies and auto-marked questions.
 • Investigating Australian Curriculum topics > Year 7: Water in the world > The Dead Sea -- overcoming water scarcity
 • Exploring places > Europe > Russia and Eurasia
 • Exploring places > The world > World: health 

Explore more with
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 2. A number of aid agencies are working in countries and regions to improve access to sanitation and clean 
water. Choose one of those listed in this topic and find out more about what they are doing. How will their 
work make a difference to the living conditions of the people they are helping? 
 Geography concept: Environment  
 HASS skills: Questioning and researching

 3. List some of the short-term effects that drought can have on Australia. Once you have listed them, try to 
come up with some long-term impacts that Australia and its people would experience if these short-term 
impacts continued for up to ten years. Geography concept: Interconnection  
 HASS skills: Evaluating

 4. List all the environmental, economic and social 
impacts of drought. Using this list, create a flow 
diagram to illustrate how these three impact groups 
relate to, connect to and influence each other. Use 
this flow diagram to get you started. You can add 
more boxes and arrows to show how elements are 
connected. 
 Geography concept: Environment  
 HASS skills: Communicating and reflecting

10.8 EXERCISE

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au

Check your understanding

 1. Why is access to water a human right?
 2. What is meant by water scarcity and water stress? 
 3. Describe the impact on a country if it is under water stress or water scarcity. 
 4. What might be meant by the term ‘water refugee’?
 5. How do rivers become polluted?
 6. Refer to FIGURE 11, which compares conditions during a typical year and an El Niño year, and study the 

text. Use the following words to complete the sentences below: stable, moist, cooler, east, drought, Tahiti, 
dry, warm, north, Darwin.

During an El Niño event, the normally ______ sea in the oceans to the ______ and ______ of Australia are 
replaced by much _______ water. The air pressure in ______ begins to fall relative to the air pressure in 
_______. The normal ______ easterly trade winds change their direction. The result is ______ and ______ air 
and severe_____. 

Apply your understanding

 7. a. Use an atlas to help you identify and list three countries that are experiencing extremely high water stress.
 b. What is Australia’s level of water stress compared to New Zealand?
 c. Name the largest country in South America with low water stress.

Learning pathways

LEVEL 1
Questions 
1–5

LEVEL 2
Questions 
6–10

LEVEL 3
Questions 
11–12

TOPIC 10 Water as a resource 51

c10WaterAsAResource.indd   51 6/15/20   6:57 PM

UNCORRECTED PAGE PROOFS



10.9  Ways of overcoming water scarcity

10.9.1 Sustainable Development Goals — working to address water 
scarcity on a global scale
Developed by the United Nations, the Sustainable Development Goals (SDGs) came into force on 1 January 
2016. They are goals that aim to end all forms of poverty, protect the planet and ensure that all people enjoy 
peace and prosperity, with targets to be reached by the end of 2030. The SDGs build on the success of the 
Millennium Development Goals (MDGs) that were adopted from 2000–2015.

Goal 6 of the SDGs is to ‘Ensure access to water and sanitation for all’. From 1990 to 2015 — including the 
15 years of the Millennium Development Goals — the percentage of people who had access to clean water 
increased from 76 to 91 per cent.

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

drinking water for all
 • provide access to adequate and equitable sanitation and hygiene for 

all and end open defecation, paying special attention to the needs of 
women and girls and those in vulnerable situations

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

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

 • protect and restore water-related ecosystems, including mountains, 
forests, wetlands, rivers, aquifers and lakes (this goal is by 2020).

 8. Study FIGURE 4 
 a. Of the 55 countries listed, how many African countries are represented in this graph?
 b. Which two countries have the highest representation of girls carrying water?
 c. Which country is the only one where boys and men are the primary water carriers?
 d. Which Asian country has the highest representation of girls and women carrying water?
 9. Study FIGURE 8. From the list of strategies outlined in the poster, which would be the most challenging to 

adopt and why? Which strategy would be the easiest to adopt and why?
 10. Explain what community-led total sanitation projects aim to do.
 11. Identify three key changes drought brings to the environment. 
 12. Refer to FIGURE 10 showing the areas affected by El Niño. Describe the areas that become (a) wetter, 

(b) drier and (c) warmer during an El Niño event.

For sample responses to every question go to www.jacplus.com.au

LEARNING INTENTION

By the end of this subtopic, you will be able to:
 • describe the issues that arise when water needs to be shared
 • identify management strategies to enable water to be shared in a sustainable way
 • identify the ways in which water scarcity in Perth can be managed.

FIGURE 1  Goal 6 of the 
Sustainable Development Goals        

Source: The content of this publication 
has not been approved by the United 
Nations and does not reflect the views 
of the United Nations or its officials or 
Member States. https://www.un.org/
sustainabledevelopment/
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FIGURE 2  Percentage of global population with access to improved water facilities, 2015
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FIGURE 3  Percentage of global population with access to improved sanitation facilities, 2015
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10.9.2 Managing our water supply
More water cannot be created, but it can be managed better. With a growing global population, and the 
predicted effects of climate change, the pressure on this finite resource requires a number of solutions.

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

Because agriculture uses the greatest amount of water, it makes sense to make irrigation systems more 
efficient. The aim is to get more production for every drop of water used. Some irrigation systems waste up 
to 70 per cent of their water through leaks and evaporation, so changing the irrigation method can save water. 
Other management practices include recycling, using desalinated water and using stormwater.

FIGURE 4  Kurnell desalination plant in southern Sydney provides 
water to the city’s population. It is powered by wind energy 
produced in Canberra.
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10.9.3 Managing water across borders
About 260 drainage basins across the world are shared by two or more countries. Thirteen river basins are 
shared by five or more countries. Depending on their location in the catchment, some countries can suffer 
reduced access to water because of other countries’ usage. This shows the interconnection between places — 
what happens in one place affects another. Diverting rivers, building dams, taking large amounts of water out 
for irrigation, and creating pollution can all lead to conflict between countries, states and political groups.

Country disputes have occurred in the Nile Basin in north Africa, along the Mekong River in Asia, the Jordan 
River Basin in west Asia (the Middle East) and along the Silala River in South America. This can also happen 
within a country, which has happened with the Murray–Darling Basin in Australia, across four states and one 
territory.

Some countries sign international agreements or treaties to try to share water between nations. These include 
the Rhine and Danube rivers in Europe, the Nile River in North Africa, the Ganges and Brahmputra rivers in 
Asia, and the Parana River in South America.

10.9.4 CASE STUDY: Managing water in the Nile Basin, North Africa

The Nile River is the longest river in the world at 6695 kilometres long. It flows northward through the tropics and 
the highlands of eastern Africa and drains into the Mediterranean Sea in north Africa. It is also home to the Sudd 
wetland, Lake Victoria and 17 other wetlands sites with diverse species of flora and fauna that are listed by the 
Ramsar Convention.

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

Ten countries share the water and land in the Nile Basin: Burundi, Democratic Republic of Congo, Egypt, Eritrea, 
Ethiopia, Kenya, Rwanda, Sudan, Uganda and United Republic of Tanzania. More than 330 million people live in 
these ten countries — 160 million live within the watershed boundaries of the Nile Basin and share its water.

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

Nile Basin Sustainability Framework

There have been many initiatives and agreements since the 1990s regarding sharing the Nile’s water. All have 
been based on a framework for cooperation and trying to ensure there is equitable use of this important resource.

Approved in 2011, the Nile Basin Sustainability Framework (NBSF) outlines the guiding principles for water 
resource management and development across the Nile Basin countries. This framework guides national policy 
and seeks to build consensus. It supports transboundary investment projects and promotes shared benefits and 
environmental concerns that ensure projects have long-term benefits. A significant effort was made to strengthen 
database and shared geographical information system (GIS) skills so that up-to-date water flow and rainfall data 
are available. Without the NBSF, there would be no guidance for the sustainable development or cooperation in 
sustainable water management and development in the Nile Basin.
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FIGURE 5  The sub-basins and countries sharing the water and land of the Nile River Basin
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10.9.5 CASE STUDY: Managing water within a country: the Murray–Darling Basin

The Murray–Darling Basin (MDB) is Australia’s largest catchment area, covering 14 per cent of the country’s total landmass. It 
stretches across four Australian states (Queensland, New South Wales, Victoria and South Australia) and the Australian Capital 
Territory, and includes 23 separate river catchments.

This is a changed system, in which water is taken out all along its length for storage in dams and use in irrigation. During long 
periods of drought, little water reaches the Murray mouth, often causing it to close. The Queensland floods in the summers of 
2011 and 2012 provided the largest river flows for the MDB in many years.
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FIGURE 6  Map of the Murray–Darling Basin. The Australian government has been managing the basin through the  
Murray–Darling Basin Authority since 2008. 
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The management of this river system was originally the responsibility of each of the four states and the territory, 
which resulted in a lot of conflict. In 2008, the Australian government took control of the MDB and prepared plans for 
how it should be managed.

Despite the federal government taking over management of the MDB, there has continued to be controversy over 
decisions made about sharing the water. In 2018–19, very low rainfall and inequitable water use in the MDB has 
resulted in high fish kills in the Menindee Lakes in NSW. Other impacts include reduced water allocations to farmers, 
who rely on water from the system for crops and stock.
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Above average

Average
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1000 200 km

Source: Bureau of Meteorology 

FIGURE 7  Rainfall MDB measured from July 2017 to May 2018
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10.9.6 Managing water scarcity in Perth
Perth, Western Australia, has a population slightly in excess of two million people, which is expected to reach 
around three million before 2060. A growing population creates a growing demand for domestic, industrial, 
municipal and agricultural water. To cope with the danger of future water scarcity, the Water Corporation of 
Western Australia has developed the Integrated Water Supply Scheme (IWSS). This scheme provides water for 
the Perth metropolitan area as well as parts of the south-west, goldfields and agricultural regions of Western 
Australia.

In order to cope with a drying climate in the south-west of Western Australia, the Water Corporation has 
moved away from dams as the chief source of water to a scheme that gathers water from a combination of:

 • dams
 • aquifers
 • desalination plants
 • stormwater.

In the 1970s the stream flow of water into dams averaged 338 gigalitres per year. By 2010 this average had 
fallen to 75 gigalitres. Dams in the future will be used as reservoirs to store water from other sources until it is 
distributed. Adding groundwater to dams ensures good water quality.
Aquifers are underground stores of water found in the rock structure. Perth has three levels of aquifers and the 
deepest of these is the Yarragadee Aquifer, which is a very reliable source. Some water is taken from shallow 
aquifers that drain naturally into the ocean.

FIGURE 8  Mass fish kill at the Menindee Lakes in 2019
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To help secure the sustainability of this source, the Water Corporation has built Australia’s first waste-water 
recycling plant at Beenyup in Perth’s north. Here, waste-water is purified to drinking standard and injected into 
the aquifers. This will provide 28 billion litres of fresh water each year, enough to supply 100 000 households.

Perth has two desalination plants at Kwinana and Binningup; together they provide nearly half of the city’s 
water. This is about 150 million litres per year. Desalination is sustainable and completely independent of 
climatic change.

Stormwater is water that runs off from roads and other hard surfaces following rain events. Stormwater will 
naturally find its way into shallow aquifers. The Water Corporation also supports and encourages households 
and businesses to collect water from roofs. Care must be taken when reusing stormwater because it may 
contain chemicals, fertilisers and sediment.

The operation of the Integrated Water Supply Scheme is now relatively unaffected by a drying climate. Today 
only 7 per cent of Perth’s water comes from dams. Aquifers supply 46 per cent and desalination 47 per cent of 
the city’s and the south-west region’s water.

10.9.7 Other water management solutions for Australia
During times of extreme water shortages, governments, communities and individuals often attempt to ensure 
there is a reliable water supply. The 2002–2009 drought in Australia sparked many different water-saving 
actions. However, in an environment prone to drought, with increasing demand for water, it is vital to protect 
and manage water resources at all times — not only during dry periods.

Many different solutions have been suggested to solve our water problems. Some of these seem impractical, 
such as towing icebergs from Antarctica; others have generated much discussion, such as fixing all the leaking 
pipes in towns, cities and outback bores. Each of the suggestions has to be considered in light of various 
factors: cost, impact on people, impact on the environment, technology and politics.

FIGURE 9  Australia’s first waste-water recycling plant at Beenyup
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Option 1: Government action
The Queensland Government developed the South-East 
Queensland (SEQ) water grid in order to secure alternative 
sources of water in an environment that seemed to be growing 
drier. Although the project began back in 2004, it remains 
an excellent example of how the impacts of drought can be 
managed. This strategy aimed to connect the water sources of 
the region through a pipe network that could move water to 
different areas and thus meet the needs of local communities. 
The grid includes existing dams, three water treatment plants 
and a desalination plant, all connected by approximately  
450 kilometres of pipes.

In 2008, the Western Corridor Recycled Project was 
completed at a cost of $2.5 billion. This project is part 
of the SEQ water grid and is the largest recycled water scheme in Australia. The project will supply up to 
230 megalitres per day of recycled water to industry and power plants. The water also has the potential to be 
used by farmers and to top up drinking supplies. However, these last two uses of recycled water have created 
wide debate among communities.

Install a watertank in
every house.

Fix all the leaking water pipes.

Use more groundwater.

Relocate most of Australia’s
farms to the north where

most of the rain is.

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

of low rainfall.

Build more dams.

Build more desalination plants.

Australians should reuse and
recycle water.

Use cloudseeding to make it
rain more.

Increase the price of water
to homes.

Cover reservoirs to stop
evaporation.

Use drip irrigation on all crops
to save water.

Possible water management
solutions 

Divert rivers back inland to
stop water reaching the sea.

Move water from wet areas
such as Tasmania and

northern Australia to dry
areas using ship tankers.

FIGURE 10  Possible water management solutions

FIGURE 11  The desalination plant at Tugun 
produces drinking water for south-east 
Queensland.
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The desalination plant at Tugun on the Gold Coast can provide up to 133 megalitres of drinking water per day. 
Essentially this project produces drinking water by removing salts and other minerals from sea water. This 
technology is very successful and has been used in other regions of Australia for years, including Coober Pedy, 
where desalination is used to treat bore water. Internationally, there are approximately 7500 plants in operation. 
These desalination plants enable safe drinking water to be produced without having to rely on rainfall.

In times of drought, governments may introduce 
water restrictions to limit the pressure placed 
on water supplies by individual households and 
businesses. They may also introduce incentive 
schemes that provide a rebate on water-saving 
devices, such as water tanks, which help relieve the 
strain on the water supply.

Option 2: You and me — 
personal action
During 2016–17, an estimated 1900 gigalitres of 
water was used by Australian households. With so 
much water used in our homes, it seems an obvious 
place for water conservation to begin.

Many of our day-to-day activities require the use 
of water. There are things we can do to use this 

FIGURE 12  The SEQ water grid

DISCUSS

‘The best way to drought-proof Australia is to build 
more desalination plants.’ Discuss. 
 General capability: Personal and social capability 

Water measurements
 • 1 ML = 1 megalitre
 • 1 megalitre = 1 000 000 litres
 • 10 megalitres = 4 Olympic-size swimming pools

Stages of the desalination process

 1. Sea water is piped from the ocean through a submerged inlet tunnel to the plant.
 2. At the pre-treatment stage, particles in the sea water are micro-filtered, the pH is adjusted, and an inhibitor 

is added to control the build-up of scale in pipelines and tanks.
 3. The sea water is forced through layers of membrane to remove salt and 

minerals. Concentrated salt water is separated and returned to the ocean.
 4. During post-treatment, small amounts of lime and carbon dioxide are 

added to the water, along with chlorine for disinfection.
 5. The desalinated water is blended with other Gold Coast water supplies 

and joins south-east Queensland’s water grid to supply homes and 
industry.

Based on information from www.watersecure.com.au

incentive    something that 
encourages a person to do 
something

rebate    a partial refund on 
something that has already been 
paid for
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water more efficiently to ensure it is not wasted. Some ideas 
include:

 • putting aerators on taps
 • using a hose with a shut-off nozzle
 • cleaning driveways and paths with a broom rather than a 

hose.
FIGURE 14 shows some other ways we can use water wisely. 
Personal action can have a big impact. If every individual 
seeks to minimise wastage, significant water savings can be 
achieved.

FIGURE 13  Collecting rainwater from your 
roof can provide water for flushing toilets, 
watering the garden or washing the car.

FIGURE 14  Ways you can save water in your home

Resources

Digital document Regions (doc-17950)

Interactivity Ways forward (int-3082) 

Weblinks Catchment detox, UN SDG, The Singapore Water Story, Four National Taps
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10.9 EXERCISE

To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au

Check your understanding

 1. Complete the following sentence. Desalination is a process that removes ______________ from 
________________.

10.9 ACTIVITIES

 1. Work in groups of three or four. Use the data and facts in these pages to plan a day of promoting knowledge 
about this issue at your school. Use the links available at the UN SDG weblink in the Resources tab, which 
includes information on programs. Make particular reference to north and sub-Saharan Africa, and find out 
what is being done by aid organisations to improve the situation in these regions. Plan a video presentation 
that is interesting and catchy and will help people understand the action needed to improve access to clean 
water and sanitation. Use video and video editing programs and internet research in your planning.
 Geography concepts: Environment, Sustainability  
 HASS skills: Communicating and reflecting

 2. Conduct some further research to find out how water is being managed along the Jordan River in west Asia 
(the Middle East). (Use the Regions resource in the Resources tab.)

 3. Investigate the use of desalination in countries in west Asia. 
 Geography concepts: Environment, Sustainability  
 HASS skills: Questioning and researching

 4. If water were oil, leaking pipes would be fixed immediately. However, there is still a perception that water 
is not as valuable as oil, so the same investment is not made in it. Imagine you work for an advertising 
company and have to convince your audience that water is more valuable than oil. Film your advertisement 
and use a video editing tool to create music and voiceovers. Present this to your class and your school.
 Geography concepts: Environment, Sustainability  
 HASS skills: Communicating and reflecting

 5. Talk to your family about saving water as individuals or as a household. Come up with a list of other ideas 
that could save water around the home. With this information, create a poster that could be used to educate 
others. Geography concepts: Place, Sustainability  
 HASS skills: Communicating and reflecting

 6. Use the weblinks in the Resources tab to investigate Singapore’s Four National Taps strategy to manage their 
water supply. Create a Venn diagram that shows the similarities and differences between this strategy and 
that of Western Australia’s Integrated Water Supply Scheme. Geography concepts: Place, Sustainability  
 HASS skills: Communicating and reflecting

Learning pathways

LEVEL 1
Questions 
1–5

LEVEL 2
Questions 
6–8

LEVEL 3
Questions 
9–11

Deepen and check your understanding of this topic with related case studies and auto-marked questions.
 • Investigating Australian Curriculum topics > Year 7: Water in the world > Salisbury Council — Aquifer storage, transfer and 

recovery
 • Investigate additional topics > Managing water resources > Murray–Darling Basin

Explore more with
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10.10  Thinking Big research project: The Great 
Artesian Basin
Scenario
It’s the year 2100, and Australia is relying 
more and more on groundwater for its water 
supply. The federal government wants to 
supply Western Australia and Victoria with 
groundwater from the Great Artesian Basin 
(GAB), but the Queensland, New South Wales, 
South Australian and Northern Territory 
governments are against this proposal as they 
think the water will be depleted if it is not used 
sustainably.

Task
Your team of engineers has been 
commissioned by the Queensland, New South 
Wales, South Australian and Northern Territory governments to present a poster display to the federal Minister 
for Water. You need to convince her that using the GAB to supply water to distant states is not a solution to the 
water crisis.

 2. Identify two ways the government attempts to ensure there is a reliable water supply.
 3. Why is it difficult to manage water when the water supply crosses country or state borders?
 4. Read the case study on the Nile Basin and study FIGURE 5. Outline the potential difficulty in managing the 

water in the Nile Basin.
 5. Study FIGURES 6, 7 and 8 and read about the management of the Murray–Darling Basin.
 a. How does the Murray–Darling Basin compare to the Nile River Basin?
 b. How has the recent drought affected the MDB?
 6. Read the case study about managing Perth’s water supply. Summarise what stormwater is, how it can be 

collected and why care needs to be taken in using it.

your understanding

 7. Study FIGURE 6  and answer the following questions:
 a. Name the three largest storage dams in the Murray–Darling Basin (MDB).
 b. Where is each located?
 c. How many 1000–2999 GL storages are located in NSW?
 d. Why does so little water reach the Murray River mouth in South Australia?
 8. What is the aim of a desalination plant? How does it achieve this?
 9. How do the Integrated Water Supply Scheme (Western Australia) and the SEQ water grid (Queensland) 

compare in the strategies they have adopted to ensure sufficient water for their populations?
 10. Why do you think the topic of using recycled water can create debate in the community? Create a list of 

pros and cons for the use of recycled water.
 11. Describe two sustainable ways of reducing the impacts of drought. Give reasons for your choices.

For sample responses to every question go to www.jacplus.com.au

TOPIC 10 Water as a resource 65

c10WaterAsAResource.indd   65 6/15/20   6:58 PM

UNCORRECTED PAGE PROOFS



Your posters need to provide the minister with information about the GAB that she can then take to the prime 
minister to reverse any decisions about using the water in Victoria and Western Australia. Your posters need to 
include:

 • facts and maps about the GAB
 • information about how the GAB works
 • photos to accompany these facts.

Follow the steps detailed in the Process section to complete this task.

Process
 • Open the projectsPLUS application for this topic. Click the Start new project button to enter the project 

due date and set up your project group. Work in groups of three; this enables you to share responsibility 
for the project.

 • Navigate to the Research forum, where you will find starter topics loaded to guide your research. You 
can add further topics to the Research forum if you wish. When you have completed your research, you 
can print out the Research report in the Research forum to easily view all the information you have 
gathered.

 • Conduct research on the Great 
Artesian Basin (GAB). In the Media 
centre you will find an assessment 
rubric to guide your work and some 
weblinks that will provide a starting 
point for your research.

 • You will need to find the following 
information:

 • Where is the GAB? Include a map 
with some main settlements, roads 
and landscapes.

 • What is the area of the GAB? 
(What percentage of Australia?)

 • How deep is it?
 • How much water is stored?
 • How old is the water?
 • What is the temperature of the water?
 • How fast does the water travel?
 • How does the GAB work?
 • How important is the GAB to Australia and particularly to the Aboriginal people?
 • How do people use the GAB? In this section include a case study of one of the following springs: 

Dalhousie Springs, Coward Springs, Elizabeth Springs, Mound Springs.
 • Which animals and plants rely on the GAB?
 • What are the sustainability issues surrounding the GAB?

 • Produce two posters to convey your story about the GAB. See the weblinks and images in the Media 
centre for some creative ideas for poster displays (you may find some more while conducting your 
research).

 • Be sure to enter the source for any information you find online.
 • Check thoroughly to ensure correct spelling and grammar, and that you have completed all elements 

required. When happy with your work, submit your poster to your teacher for assessment.

Resources

ProjectsPLUS The Great Artesian Basin (pro-0233)

66 Jacaranda Humanities and Social Sciences 7 for WA Second Edition

c10WaterAsAResource.indd   66 6/15/20   6:58 PM

UNCORRECTED PAGE PROOFS



TOPIC 10 Water as a resource 67

 10.11  Review

10.11.1 Key knowledge summary

10.2 Environmental resources
 • People depend on the Earth’s environmental resources for survival.
 • There are renewable and non-renewable environmental resources.
 • Careful use of environmental resources will ensure their sustainability.
 • Australia has an abundance of environmental resources, both renewable and non-renewable. These include 

minerals, soils, forests and natural scenery.

10.3 Fossil fuels and energy
 • Australia has large reserves of non-renewable energy such as oil, coal and natural gas.
 • Many of these resources are used by Australia in global trade.
 • Australia has many potential renewable energy sources: hydro-electric, wind, solar, tidal, geothermal and 

biomass energy.

10.4 Water as a resource
 • Water is a renewable resource in most forms.
 • The water cycle is a process that cycles water in different forms across places.
 • Water connects places as it moves through the environment.
 • Groundwater is water stored in aquifers under the ground and is an important source of water for people 

living in arid and semi-arid regions.
 • If more groundwater is used than is being recharged, aquifers may dry up; groundwater can therefore be 

regarded as a finite and non-renewable resource.
 • There are many groundwater sources throughout Australia that have long been used by Indigenous 

Australian peoples and passed on in Dreaming Stories and songs.

10.5 Water in the world
 • Of all the water in the world, only a small fraction is available to people to use.
 • Rainfall varies widely across the world.
 • Climate change is affecting the amount of water available in many locations around the world.
 • There are many amazing water records in the world — most rainy days; largest rivers, biggest dams etc.

10.6 Australia’s climate and how it affects water availability
 • Australia is the driest permanently inhabited continent in the world.
 • Australia’s rainfall is highly variable even at a global level.

10.7 Water use
 • Globally, water is mainly used for agriculture but this varies from region to region.
 • Australia’s uses 70 per cent of its water for agriculture.
 • Virtual water includes the water used to manufacture food and goods.
 • Some foods and goods require very large amounts of water to be produced.
 • Countries that export these high water-use products are virtually exporting their water; countries importing 

these goods are virtually importing water.
 • There is a strong relationship between Indigenous people’s use of water and the landscape.

Learning pathways

LEVEL 1
Questions 
<Text to come>

LEVEL 2
Questions 
<Text to come>

LEVEL 3
Questions 
<Text to come>
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10.8 Water scarcity in Australia and the world
 • Access to adequate and clean water and to adequate sanitation varies across the world.
 • Africa has the worst data related to water and sanitation provisions.
 • Women are over-represented in the task of fetching and carrying water.
 • Access to clean and sufficient water and adequate sanitation reduces health-related deaths.
 • Work on the Sustainable Development Goals have resulted in improved access to clean water and 

sanitation but there is still a lot of work to be done to improve this for many more people.
 • Australia is the driest inhabited continent on Earth and, although it has several large rivers, the availability 

of fresh water is scarce.
 • A drought is a prolonged period of below-average rainfall, when there is not enough water to supply our 

normal needs.
 • Weather events such as El Niño can produce extended periods of drought.

10.9 Ways of overcoming water scarcity
 • Water needs to be carefully managed for enough people to receive an adequate supply.
 • Cross-boundary water management needs to be carefully planned to ensure upstream and downstream 

populations share the resource equitably.
 • Personal behaviours can help minimise water use and wastage.
 • Governments have significant role in managing drought and water scarcity. Proper water management 

includes the development of technologies, such as desalination plants, and encouraging more responsible 
household water use.

10.11.2 key terms

alluvial soil    a fine-grained fertile soil brought down by a river and deposited on its bed, or on the floodplain or delta

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.

atmosphere    the layer of gases surrounding the Earth

biomass    organic (once living) matter used as fuel

blue water    water that has been sourced from surface or groundwater. It is either evaporated, incorporated into a product or 
taken from one body of water (e.g. a river) and returned to another (e.g. an irrigation channel)

climate change    any change in climate over time, whether due to natural processes or human activities

desalination    a process that removes salt from sea water

Dreaming    in Aboriginal spirituality, the time when the Earth took on its present form and cycles of life and nature began; also 
known as the Dreamtime. It explains creation and the nature of the world, the place that every person has in that world and the 
importance of ritual and tradition. Dreaming Stories pass on important knowledge, laws and beliefs.

economic    relating to wealth or the production of resources

El Niño    the reversal (every few years) of the more usual direction of winds and surface currents across the Pacific Ocean. This 
change causes drought in Australia and heavy rain in South America.

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

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.

green water    described as water from precipitation that is stored in the root zone of the soil and transpired or used by plants

groundwater    water held within water-bearing rocks, or aquifers, in the ground

hydrologic cycle    another term for the water cycle

improved drinking water    drinking water that is safe for human consumption

incentive    something that encourages a person to do something

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

manufacture    to make products on a large scale

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

precipitation    rainfall, a form of water from the atmosphere

Rainfall variability    the change from year to year in the amount of rainfall in a given location
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10.11.3 Reflection
Complete the following to reflect on your learning.

10.11 Review exercises

Multiple choice topic test
  1.  What is the result of unequal access to resources?
 A. Poverty
 B. Food prices all over the world will drop.
 C. Food prices all over the world will rise.
 D. Famines will end.

  2.  Identify the fossil fuels from the options below.
 A. Wind
 B. Coal
 C. Solar

 D. Oil
 E. Natural gas
 F. Water

Revisit the inquiry question posed in the Overview:

Earth provides us with more than a place to live. What resources do we take from it to survive ?

 1. Now that you have completed this topic, what is your view on the question? Discuss with a partner. Has your 
learning in this topic changed your view? If so, how?

 2. Write a paragraph in response to the inquiry question, outlining your views.

Resources

eWorkbook Customisable worksheets for this topic
Reflection (doc-xxxx)
Crossword (doc-xxx)

Interactivity Water as a resource crossword (int-xxxx)

rebate    a partial refund on something that has already been paid for

relative humidity    the amount of moisture in the air

riverine environment    the environment around a river or river bank

run-off    precipitation not absorbed by soil, which runs over the land and into streams

soak    place where groundwater moves up to the surface

southern oscillation    a major air pressure shift between the Asian and east Pacific regions. Its most common extremes are  
El Niño events.

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

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

water footprint    the total volume of fresh water that is used to produce the goods and services consumed by the individual 
or country

water scarcity    a situation that occurs when the demand for water is greater than the supply available

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

uranium    radioactive metal used as a fuel in nuclear reactors

virtual water    all the hidden water used to produce goods and service
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  3.  Which statement explains the phrase ‘Freshwater: lifeblood of the planet’?
 A. The Earth is made up of 90 per cent water.
 B. Rivers and streams carry water.
 C. Water is precious because it is the basis of all living things.
 D. The Earth is made up of 50 per cent water.

  4.  How do rainfall and run-off contribute to the amount of water Australia has to use?
 A. Rainfall and run-off make no difference to the amount of water Australia has to use.
 B. Where there is a lot of rainfall, plenty of water is available for use. When rainfall is low and variable and 

there is little run-off, there is little water available for use.
 C. It is variable whether rainfall and run-off make a difference to the amount of water Australia has to use.

  5.  Water scarcity occurs when:
 A. the demand for water is greater than the supply available.
 B. the demand for water is less than the supply available.
 C. there is too much water to fulfill all demands.
 D. there is not enough water to fulfil all demands.

  6.  Water stress occurs when:
 A. the demand for water is greater than the supply available.
 B. the demand for water is less than the supply available.
 C. there is too much water to fulfill all demands.
 D. there is not enough water to fulfil all demands.

  7.  What is a water footprint?
 A. The total volume of dirty water that is used to produce the goods and services consumed by an individual 

or country
 B. The total volume of fresh water that is used to produce the goods and services consumed by an individual 

or country
 C. Some of the water used for food production
 D. All the water used to produce services and goods

  8.  What is virtual water?
<Note to publisher, source q7 HUMS 7 t11 Review>

 A. The total volume of dirty water that is used to produce the goods and services consumer by an individual 
or country.

 B. The total volume of fresh water that is used to produce the goods and services consumer by an individual 
or country.

 C. Some of the water used for food production.

  9.  Which agricultural product generally takes more water to produce?
<Note to publisher, source q8 HUMS 7 t11 Review>

 A. The total volume of dirty water that is used to produce the goods and services consumed by an individual 
or country

 B. The total volume of fresh water that is used to produce the goods and services consumed by an individual 
or country

 C. Some of the water used for food production
 D. All the water used to produce services and goods

 10.  What natural resources does Australia have in abundance?
 A. Water
 B. Mineral resources, scenery and good soil
 C. Farming land and good water
 D. Scenery and good soil

<Note to publisher: source HASS 7 topic 9 review q 8, q15 >
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Short answer 
  1.  As world population increases, we are going to have to produce more food with less water.’ Do you agree 

or disagree with this statement? Justify this by using examples from this topic.

  2.  Water has been described as one of the biggest issues facing the world. Do you agree with this? Use 
examples from this topic to justify your view.
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RESOURCE SUMMARY Resources

Below is a full list of rich resources available online for this topic. These resources are designed to bring ideas to life, 
to promote deep and lasting learning and to support the different learning needs of each individual.

10.1 Overview

eWorkbook
 • Customisable worksheets for this topic
Video eLesson
 • Water: A vital resource (eles-1615)

10.2 Environmental resources

Interactivities
 • Environmental resources (int-7766)
 • Mineral deposits in the Pilbara region (int-7767)
Google Earth
 • Mt Tom Price mine

10.3 Fossil fuels and energy

Interactivities
 • The biggest buyers in the Australian coal market, 2018 

(int-7769)
 • Australian non-renewable energy consumption by fuel 

(int-7770)
 • World energy production (int-7771)
 • Global oil consumption (int-7772)
 • Australia’s renewable energy consumption, by fuel type 

(int-7773)
Weblinks
 • Gulf of Mexico
 • NOAA
 • TReehugger
 • National Geographic Education — Coal
 • Geoscience Australia
 • Top 10 profitable companies
My World Atlas
 • Investigate additional topics > Energy > World energy
 • Investigate additional topics > Energy > Energy in 

Australia

10.4 Water as a resource

Interactivities
 • The water cycle (int-5614)
 • An artesian aquifer (int-7775)
 • Water works (int-3077)
 • Water beneath us (int-3078)
 • Oodnadatta Track (int-3079)
Weblinks
 • Interactive map of important Indigenous sites
 • Noongar spirituality
 • Swan River Stories
My World Atlas
 • Investigating Australian Curriculum topics > Year 7: 

Water in the world > Salisbury Council — Aquifer 
storage, transfer and recovery

10.5 Australia’s climate and how it affects 
water availability

Interactivity
 • Hot and dry (int-3081)
My World Atlas
 • Australia > Australia: weather and climate

10.7 Water use

My World History Atlas
 • Exploring places > Europe > Mediterranean basin
 • Investigate additional topics > Managing water 

resources > Three rivers in Africa
 • Investigate additional topics > Managing water 

resources > Our water footprint
Digital document
 • Regions (doc-17950)
Interactivity
 • Unreal (int-3080)
Weblinks
 • Walmajarri seasonal calendar
 • Noongar spirituality
 • How the water got to the plains
 • Just add water

10.8 Water scarcity in Australia and the 
world

My World History Atlas
 • Investigating Australian Curriculum topics > Year 7: 

Water in the world > The Dead Sea — overcoming water 
scarcity

 • Exploring places > Europe > Russia and Eurasia
 • Exploring places > The world > World: health
Digital document
 • Regions (doc-17950)
Video eLesson
 • Weather events in a typical year and an El 

NinÃƒï¿½Ã¢â‚¬Å¡o year (eles-2275)
Interactivity
 • El NinÃƒï¿½Ã¢â‚¬Å¡o (int-3084)
Weblinks
 • WHO/UNICEF
 • News report: dust storms
Google Earth
 • Citarum River

10.9 Ways of overcoming water scarcity

Digital document
 • Regions (doc-17950)
Interactivity
 • Ways forward (int-3082)
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Weblinks
 • Catchment detox
 • UN SDG
 • The Singapore Water Story
 • Four National Taps

10.10 Thinking Big research project: The 
Great Artesian Basin

ProjectsPLUS
 • The Great Artesian Basin (pro-0233)

10.11 Review

eWorkbook
 • Customisable worksheets for this topic
 • Reflection (doc-xxxx)
 • Crossword (doc-xxxx)
Interactivity
 • Water as a resource crossword (int-xxxx)

To access these online resources, log on to www.jacplus.com.au
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