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11 Water use and
management in the world

11.1 Overview

TO COME

11.1.1 Introduction This picture 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.

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.

Video eLesson A world of water (eles-1616)

Weblink Introduction to water

LEARNING SEQUENCE
11.1 Overview
11.2 How much water is there in the world?
11.3 How does Australia’s climate affect water availability?
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11.4 SkillBuilder: How to read a map
11.5 How do people use water?

11.6 SkillBuilder: Drawing a line graph
11.7 Does everyone have enough water?
11.8 What is virtual water?
11.9 How can water be managed?

11.10 Thinking Big research project: title to come

11.11 Review

To access a pre-test and starter questions and receive immediate, corrective feedback and sample responses
to every question, select your learnON format at www.jacplus.com.au.
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11.2 Water in the world
11.2.1 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 1 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 The distribution of water on Earth

Other wetlands 8.5%

Soil moisture 12.2%

Rivers 1.6%

Atmosphere 9.5%

Plants and animals

0.8%

Surface and atmospheric water 0.4%

Freshwater

lakes 67.4%
Glaciers 68.7%

Groundwater 30.1%

Permafrost

0.8%

Oceans

97.5%

Oceans Fresh water 2.5%

Total water

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 2 shows the distribution of global rainfall, and comparisons can be made between Australia and
other continents and regions.

FIGURE 2 The distribution of global rainfall
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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. 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.

11.2.2 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.

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.

FIGURE 3 Predicted change in annual run-off due to climate change, 2084
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11.2.3 Wonderful water
Although only 0.4 per cent of Earth’s water is available for use by people, plants and animals, this amounts
to over 117 trillion litres — a scale too big for us to really appreciate. There are some other amazing water
facts that show how much water there is, how water connects places and how water is used.
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How much water is there in the atmosphere?
If it was possible to rain across the whole planet at one time, there is enough water in the atmosphere at any
time to produce about 2.5 centimetres (25 millimetres) of rain over the whole surface of the Earth.

FIGURE 4 A lot of water is held in the atmosphere.

The world’s largest swimming pool
FIGURE 5 Gargantuan pools are on the rise in
luxury resorts around the world.The artificial lagoon in Citystars Resort, Sharm

el-Sheikh, Egypt, covers an area of 9.68 hectares.
It is a full kilometre longer than the previous record
holder in San Alfonso del Mar resort, Algarrobo,
Chile, which measures 1013 metres in length
and holds 250 000 cubic metres of water
(see FIGURE 5).

The world’s largest freshwater river
The Amazon River in South America is the second
longest river in the world and is by far the largest by
water flow. It has the largest drainage basin in the
world and approximately one-fifth of the world’s
total river flow.

FIGURE 6 The river with the world’s greatest water
flow is the Amazon River.

The discharge from it is about 7000 cubic
kilometres every year, or 219 million litres of water
every second. In contrast, Australia’s largest river in
terms of water flow, the Mitchell River, discharges
an average of only 12 cubic kilometres each year.

The waterfall with the most water
The flow rate at Niagara Falls’ main falls has been
measured at around 2.6 million litres per second —
enough water to fill an Olympic swimming pool in
about one second.
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FIGURE 7 Niagara Falls

 
 

FIGURE 8 Mount Wai’ale’ale averages over 350
rainy days each year.

The place on Earth with the most
rainy days
The wettest place in the world (based on the
average number of rainy days received each year)
is Mount Wai’ale’ale in Hawaii. The summit is
1569 metres above sea level and receives over
350 days of rain each year. Mount Wai’ale’ale records
an average of up to 13 000 millimetres of rain per year.
In some years, rain has been known to fall
for 360 days per year!

The wettest place in the world

FIGURE 9 Women in the potato fields of
Mawsynram wear rain protection made of
leaves and cane.

The wettest place in the world (based on the yearly
average total) is Mawsynram, India, which receives
an average of 11 870 millimetres (nearly 12 metres)
of rain each year. It has a subtropical highland climate
with a long monsoon season.

The biggest dam
The Three Gorges Dam in China is the world’s largest
dam and hydro-electricity plant.
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FIGURE 10 The Three Gorges Dam produces the most hydro-electricity in the world.

 
 

FIGURE 11 Al-Jubail, the largest
desalination plant in the world, is located
on the Persian Gulf in Saudi Arabia.

Where is the highest number of desalination plants
in the world?
Places with little water often build desalination plants to
convert sea water to fresh water. The Persian Gulf has the
highest number of desalination plants in the world, with Saudi
Arabia the world’s largest producer.

Weblinks Planet Earth, fresh water

Iguazu Falls

Google Earth Al-Jubail

Mawsynram

Mt Wai’ale’ale

Niagara Falls

Three Gorges Dam

11.2 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. Evaluating, predicting, proposing

2. Conduct some research to find the location and name of the longest river in the world and the river with the
second-highest discharge. Examining, analysing, interpreting
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3. Use a blank outline world map to locate the places mentioned in this section. Annotate your map with the
water facts for which each place is famous. Classifying, organising, constructing

4. 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. Comparing and contrasting

5. Watch the first half of the video clip on the Iguazu Falls weblink in the Resources tab.
(a) Where are the Iguazu Falls located?
(b) How wide are these falls?
(c) How much water flows over the falls each second when they are in flood?
(d) What is the size or scale of the flooded area of the Parana River?

Remembering and understanding

11.2 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

11.2 Exercise 1: Check your understanding
1. GS1 What percentage of the world’s water is:

(a) salty
(b) available for use by people?

2. GS1 How will climate change affect rainfall patterns?
3. GS3 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. GS2 If farmers use irrigation, what type of water would they rely on? What about farmers who do not have

access to irrigation?
5. GS1 How many Olympic-sized swimming pools would fit into the world’s largest swimming pool?

11.2 Exercise 2: Apply your understanding
1. GS5 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.
2. GS5 Study FIGURES 2 and 3 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?

3. GS5 Study FIGURE 3 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 2. 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.

4. <content to come. Leave 2 lines>

5. <content to come. Leave 2 lines>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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11.3 Australia’s climate and how it affects
water availability
11.3.1 Dry, variable and evaporated

FIGURE 1 Australia’s average annual rainfall
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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.

11.3.2 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.

FIGURE 2 Australia’s annual rainfall variability
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FIGURE 3 Global rainfall variability

Source: <to come>

11.3.3 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.

FIGURE 4 Average annual evaporation, Australia
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FIGURE 5 Average relative humidity across
Australia
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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.
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Interactivity Hot and dry (int-3081)

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

11.3 ACTIVITIES
1. Find the place where you live on the map of Australia. Study the four maps in this section 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 my
state/territory: ______ ______

A place far from where I live:
______ ______

Comparing and contrasting
2. Australia has high evaporation rates and high rainfall variability. List all the ways that this environment

makes water delivery to people a challenge. Evaluating, predicting, proposing
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? Comparing and contrasting

11.3 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

11.3 Exercise 1: Check your understanding
1. GS1 Which two regions receive the most rainfall in Australia?
2. GS1 Which region has the most variable rainfall?
3. GS2 What is rainfall variability?
4. GS2 What is relative humidity? Use FIGURE 4 to find the relative humidity of the place where you live.
5. GS2 Why does Australia have high evaporation rates?

11.3 Exercise 2: Apply your understanding
1. GS5 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.

2. GS5 Study the rainfall, humidity and evaporation maps (FIGURES 1–4). 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.

3. <content to come. Leave 2 lines>

4. <Content to come. Leave 2 lines>
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5. <content to come. Leave 2 lines>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

11.4 SkillBuilder: How to read a map

What are maps and why are they useful?

FIGURE 1 Essential map features
BOLTSS

 B border — a box around the map to clearly show its extent

O orientation — a compass direction

  L legend — a key to what the symbols and colours on the 

map stand for

 T title — a clear indication of what the map is about or its 

theme

 S scale — indicates distances on the map compared with the

actual area being shown

 S source — where possible, the information used to make the

map should be sourced

Maps represent parts of the world as if you were
looking down from above. Cartographers use colours
and symbols on the map to show how features such
as roads, rivers and towns are organised in a spatial
way. Maps are useful to show features so that we have
a deeper understanding of places.
Select your learnON format to access:
• an overview of the skill and its application in
Geography (Tell me)

• a video and a step-by-step process to explain
the skill (Show me)

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

• questions to consolidate your understanding
of the skill.

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

Interactivity How to read a map (eles-3130)

11.5 How do people use water?
11.5.1 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.

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.Pdf_Folio:12
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FIGURE 1 Countries in the world differ in their use of water.
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FIGURE 2 Regional use of water for different purposes

Central Asia

88%

7%

5%

Africa

84%

9% 7%

North America

13%

48%
39%

South AmericaSouth America

19%

10%

71%

Europe

53%

32%

15%

Industrial use Agricultural use

South-East Asia

81%

7%

12%

Domestic use
Pdf_Folio:13

TOPIC 11 Water use and management in the world 13

UN
CO
RR
EC
TE
D
PA
GE
PR
OO
FS



“c11WaterUseAndManagementInTheWorld_print” — 2019/6/17 — 17:41 — page 14 — #14

Deepen your understanding of this topic with related case studies and questions.
• Investigate additional topics > Managing water resources > How is water used in Australia?
• Exploring places > Europe > North-west Europe

11.5.2 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.

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

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 = 1000 000 000 litres or one thousand million litres or 400 Olympic-sized swimming pools
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FIGURE 3 Australia is one of the most irrigated countries in the world.

11.5.3 How do indigenous peoples use water?
World indigenous cultures
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 showed 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

11.5.4 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.

Recently, 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 Miriwoong seasonal calendar weblink in
the Resources tab to see an example of one Indigenous calendar where seasons, water and activities are
closely linked.
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11.5.5 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 How the water got to the
plains weblink in the Resources tab to hear the story told by Butchulla elder Olga Miller.

FIGURE 4 Water is a strong symbol in Indigenous art.

An Aboriginal water project
On 30 March 2008, the Victorian Government returned the heritage-listed Lake Condah in Victoria to
the Gunditjmara traditional owners. Lake Condah is considered one of Australia’s earliest and largest
aquaculture ventures. Aquaculture is the growing and harvesting of animals and plants in a water
environment. The Gunditjmara people want to preserve their culture while engaging in tourism, water
restoration and sustainability projects. One example is the plan to restore the ancient stone aquaculture
system at the lake for eel farming.
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FIGURE 5 Location map of Lake Condah
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Source: Spatial Vision

Digital document Regions (doc-17950)

Weblinks Miriwoong seasonal calendar

How the water got to the plains

Deepen your understanding of this topic with related case studies and questions.
• Exploring places > Europe > Mediterranean basin
• Investigate additional topics > Managing water resources > Three rivers in Africa
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11.5 ACTIVITIES
1. Research the Luangwa, Kafue and Zambezi rivers in Zambia, Africa. Use an atlas to trace the flow of the

river and list some of the different water uses. Examining, analysing, interpreting
2. Look at the Miriwoong seasonal calendar interactivity.

(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?
Examining, analysing, interpreting

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.
Examining, analysing, interpreting

4. Use the Miriwoong seasonal calendar weblink in the Resources tab to learn more about water seasons
and food. How is water closely associated with Aboriginal activities in this region? Describing and explaining

11.5 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

11.5 Exercise 1: Check your understanding
1. GS1 What is most of the world’s water used for?
2. GS1

(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. GS1 From what sources did Indigenous Australian peoples collect water?
4. GS1 What is aquaculture?
5. GS2 What does evidence show about Aboriginal and Torres Strait Islander peoples’ management of water

supplies?

11.5 Exercise 2: Apply your understanding
1. GS5 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?
2. GS1 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.

3. <Content to come. Leave 2 line spaces.>
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4. <Content to come. Leave 2 line spaces.>

5. <Content to come. Leave 2 line spaces.>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

11.6 SkillBuilder: Drawing a line graph

What is a line graph?
A line graph displays information as a series of points on a graph that are joined to form a line. Line graphs are very
useful to show change over time. They can show a single set of data, or they can show multiple sets, which enables
us to compare similarities and differences between two sets of data at a glance.

FIGURE 1 Water use in the Murray–Darling Basin
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Source: © Department of Environment, Water and Natural Resources,
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Select your learnON format to access:
• an overview of the skill and its application in Geography (Tell me)
• a video and a step-by-step process to explain the skill (Show me)
• an activity and interactivity for you to practise the skill (Let me do it)
• questions to consolidate your understanding of the skill.

Video eLesson Drawing a line graph (eles-1635)

Interactivity Drawing a line graph (int-3131)

11.7 Does everyone have enough water?
11.7.1 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
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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 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.

FIGURE 1 Distribution of global water scarcity

Source: <to come>

11.7.2 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.

11.7.3 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.
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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.

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.
[Personal and Social Capability]

Use the Burden of thirst weblink in the Resources tab to watch a video about water scarcity in east
Africa.

FIGURE 3 Women bear the burden of
collecting water.
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FIGURE 4 Who carries and collects the water?
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11.7.4 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 have
no access to clean water, and more than 2.3 billion people have 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.
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This is a unacceptable situation. 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 1 million people
every year.

11.7.5 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.

FIGURE 5 The Citarum River in Indonesia is one of the most
polluted rivers in the world.

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.

11.7.6 How clean is your river?
Fieldwork: Investigating waterways
Some schools are located close to a waterway, even if it is a highly modified one like a concrete drain.
Conducting fieldwork at a local waterway will help you to better understand national and global issues.

The aim is to investigate the physical properties of a river or creek at various points along its length,
and to make observations of the water quality and any evidence of human impact. Does the quality of the
water change between upstream and downstream sites? Are there human factors that can account for these
changes? Differences may be more obvious if the waterway passes through a built-up area or a farm.

The following activities should be undertaken at each site and recorded on paper or directly onto a
database on a laptop computer or other mobile device. Use a map and camera to record observations about
the surroundings of each site, especially the amount of vegetation and possible human impact. Use GPS to
record and map your location at each site.

Measuring river width
Stretch a tape measure 20 centimetres above the water from one bank to the other, measuring from where
the dry bank meets the water. Take your reading directly above the tape at several locations and calculate an
average.

Measuring the water depth
While the tape measure is stretched across the river or creek, use a metre rule to measure the depth. Record
the depth every 50 centimetres (or 30 centimetres if the creek is small). Make sure the ruler only just
touches the riverbed, and record each measurement as it is taken.
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Temperature
Aquatic plants and animals have a particular temperature range in which they can survive. High water
temperatures can result in reduced oxygen available for plants and animals. It is useful to compare
temperature readings with biodiversity counts to investigate this relationship. Place the bulb of a
thermometer in the water for five minutes and record the result.

FIGURE 6 You can create a
simple Secchi disc and use it to
measure turbidity.
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We use pH to measure the acidity or alkalinity of water on a scale of
1 to 10. Drinking water should have a pH reading of around 6. A
reading either side of this may indicate that water is polluted. You can
test pH by taking a sample of water and using pH paper or chemical
reagents.

Turbidity
Water that lets little sunlight through is said to be turbid. Turbidity
is the amount of suspended sediment in water — sediments such as
clay, silt, industrial waste or sewage. A Secchi disc is used to measure
turbidity. This can be made using an ice-cream lid, string, a weight and
black paint.

Lower the disk into the water, making sure there are no waves or
ripples, cloud or glare. Do not wear sunglasses when making the
reading. When it is only just visible, record the depth in centimetres.
The lower the number, the greater the turbidity.

Salinity

FIGURE 7 Students measuring river water
quality

Salinity measures the amount of salt in the water. To
measure salinity, you will need to use an electrical
conductivity meter, or EC meter, which can be bought from
science equipment suppliers.

Biodiversity
Biodiversity in water is studied by taking a small area of
water and investigating the number and diversity of animal
species. It is measured by ponding or water sampling.
Choose a number of sites in the water and ensure that they
contrast with each other: there should be clear, muddy, deep,
shallow, moving and still sites, for example.

The materials needed for ponding include a fine net; a
white plastic ice-cream container; a magnifying glass; a
notebook and pencil for recording the number and variety
of species; a camera for photographing specimens; and an
identification chart or book.

Aesthetics — what the water looks like
Another measurement of water quality is to grade the
appearance of the water. If an area of water is appealing to
look at, it is considered aesthetically appealing. Observe
aspects such as colour, odour, and the presence of algae,
surface film or oil slicks. Ratings from 1 (excellent) to 5
(extremely poor) can be used and recorded. Photographs and field sketches of the sites are also useful.

11.7.7 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.Pdf_Folio:24
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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 8 Collecting water that is unsafe to drink

11.7.8 Sustainable Development Goals
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).
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FIGURES 9 and 10 show access to improved water and sanitation throughout the world.

FIGURE 9 Percentage of global population with access to improved water
facilities, 2015

Source: <to come>

FIGURE 10 Percentage of global population with access to improved sanitation
facilities, 2015

Source: <to come>
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11.7.9 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.

FIGURE 11 Location of Nigeria
in Africa
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Source: Spatial Vision

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

Use the Health is wealth weblink in the Resources tab to learn
about a community-led sanitation project.

Deepen your understanding of this topic with related case studies and 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

Digital document Regions (doc-17950)

Weblinks Burden of thirst

Health is wealth

UN SDG

WHO/UNICEF

Google Earth Citarum River

11.7 ACTIVITIES
1. Study FIGURE 4. Women are the main water carriers in places where there is water stress and scarcity.

Discuss with another student how this would affect a woman’s health, education, family life and food
production. Draw a consequence map of your ideas. Classifying, organising, constructing

2. 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 countries that have high population densities and are experiencing water scarcity.
(b) Name countries with low population densities experiencing water stress or scarcity.

Examining, analysing, interpreting
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3. What would be the impact on the lives of women and children if there was a well with clean water in every
village or town? Discuss in small groups the fairness or otherwise of this situation. How could this be
improved for women and children? Evaluating, predicting, proposing

4. 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.

Classifying, organising, constructing
5. 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?

Evaluating, predicting, proposing

11.7 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

11.7 Exercise 1: Check your understanding
1. GS2 Why is access to water a human right?
2. GS2 What is meant by water scarcity and water stress?
3. GS3 What is the difference between improved and unimproved water supplies?
4. GS2 Describe the impact on a country if it is under water stress or water scarcity.
5. GS2 There is a difference in water quality across Australia. Is your water supply ‘improved’? Explain.
6. GS1 What might be meant by the term ‘water refugee’?
7. GS2 How do rivers get polluted?
8. GS1 What is an aquifer?
9. GS1 How many people in the world do not have access to clean water or sanitation? How do the SDGs

aim to improve this situation?
10. GS2 Describe Nigeria’s location in Africa and in relation to other countries and places.
11. GS1 What does CLTS stand for?

11.7 Exercise 2: Apply your understanding
1. GS2

(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.

2. GS5 Use FIGURE 1 to describe the water scarcity in north Africa.
3. GS5 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?
(e) Discuss with another student how this would affect a woman’s health, education, family life and food

production. Draw a consequence map of your ideas.
4. Study FIGURE 1. Look at sub-Saharan and north Africa. (Use the Regions resource in the Resources tab.)

(a) Name three coastal and two landlocked countries in these regions.
(b) How many countries in this region 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.)

5. GS2 Explain what community-led total sanitation projects aim to do.
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6. GS6 What might happen to people’s health in north and sub-Saharan Africa if access to water and sanitation
is not improved?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

11.8 Virtual water
11.8.1 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.

TABLE 1 The water used to grow food and provide goods varies
from product to product.

Food item Unit
Global average
water (litres)

Apple or pear 1 kg 700

Barley 1 kg 1300

Banana 1 kg 860

Beef 1 kg 15500

Beer (from barley) 250 mL 75

Bread (from wheat) 1 kg 1300

Cabbage 1 kg 200

Cheese 1 kg 5000

(Continued)
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TABLE 1 The water used to grow food and provide goods varies
from product to product. (Continued)

Food item Unit
Global average
water (litres)

Chicken 1 kg 3900

Chocolate 1 kg 24000

Coconut 1 kg 2500

Coffee (roasted) 1 kg 21000

Cotton shirt 1 2700

Cucumber or pumpkin 1 kg 240

Dates 1 kg 3000

Eggs 1 200

Goat meat 1 kg 4000

Groundnuts (in shell) 1 kg 3100

Hamburger 1 2400

Lamb 1 kg 6100

Leather 1 kg 16600

Lettuce 1 kg 130

Maize 1 kg 900

Mango 1 kg 1600

Millet 1 kg 5000

Milk 250 mL 250

Olives 1 kg 4400

Orange 1 50

Paper 1 A4 sheet 10

Peach or nectarine 1 kg 1200

Pork 1 kg 4800

Potato 1 kg 4800

Rice 1 kg 3400

Soybeans 1 kg 1800

Sugar (from sugar cane) 1 kg 1500

Tea 250 mL 30

Tomato 1 kg 180

Wheat 1 kg 1300

Wine 125 mL 120
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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.

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.

[Critical and Creative Thinking Capability]

11.8.2 What is a water footprint?
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).

FIGURE 1 Average global water footprints
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.

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.

Digital document Regions (doc-17950)

Interactivity Unreal (int-3080)

Weblink Just add water

Deepen your understanding of this topic with related case studies and questions.
• Investigate additional topics > Managing water resources > Our water footprint
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11.8 ACTIVITIES
1. 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.
2. Conduct a debate on the following statement: ‘People should eat less meat in order to consume less water.’
3. 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.

4. <content to come. Leave 2 lines>

5. <Content to come. Leave 2 lines>

11.8 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

11.8 Exercise 1: Check your understanding
1. GS2 Explain the difference between virtual water and a water footprint.
2. GS3 Outline the differences between blue, green and grey water.
3. GS2 Refer to FIGURE 1. Describe the patterns you notice over space of countries with (i) very high and high

water footprints and (ii) very low and low water footprints.
4. <content to come. Pls leave one line space>
5. <content to come. Pls leave one line space>

11.8 Exercise 2: Apply your understanding
1. GS3 Study TABLE 1. Choose three meat, five grain, two dairy, two non-food, four fruit, four 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?

2. GS3 Compare the data for north Africa and west Asia (the Middle East) in FIGURE 1 and the maps in
subtopics 11.2, 11.5 and 11.7. (Also use the Regions resource in the Resources tab.) 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?

3. GS2 Describe how water footprints connect places often far away from each other.
4. <content to come. Leave 2 lines>

5. <content to come. Leave 2 lines>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

11.9 How can water be managed?
11.9.1 Managing our water supply
More water cannot be created, but it can be managed better. With a growing global population, and the
predicted changes due to 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.
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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.

11.9.2 Managing water across borders FIGURE 1 Kurnell desalination
plant in southern Sydney
provides water to the city’s
population. It is powered by wind
energy produced in Canberra.

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.

11.9.3 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.
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FIGURE 2 The sub-basins and countries
sharing the water and land of Nile River
Basin

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.

11.9.4 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.

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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FIGURE 3 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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FIGURE 4 Comparing the MDB in the very wet year in 2010 and
the very dry year in 2018
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FIGURE 5 Mass fish kill at the Menindee Lakes in
2019

11.9.5 Other water management solutions for Australia
Over recent years, and especially after prolonged droughts, 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 6 Possible water management
solutions

Possible water

management

solutions 

Every house

should have a

water tank. 

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.

Divert rivers back

inland to stop water

reaching the sea.

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.

Move water from wet

areas such as

Tasmania and

northern Australia to

dry areas using ship

tankers.

Use drip irrigation

on all crops to

save water.
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11.9.6 Managing water use at home
About 50 per cent of household water in Australia is used in the garden. Inside the house, approximately 80
per cent of water used is in the shower, toilet and laundry. It is predicted that Australia’s growing population
will, by 2051, need nearly twice as much water as we do now.

Policy changes such as water restrictions can reduce water usage. Some restrictions include bans on
hosing down driveways, washing cars with hoses and watering private lawns, and cutting back sprinkler
use during the day.

Tips to save water
In the house

• Take shorter showers.
• Turn off taps firmly and fix any leaks.
• Use water-efficient shower heads.
• Install a dual-flush toilet or adaptor.
• Use water-efficient appliances and use them only when they are full.
• Keep a jug of cold water in the fridge so you don’t need to run the tap until the water is cold enough

to drink.
• When replacing appliances, choose water-efficient models (AAA or AAAA rating).

In the garden

• Plant local native plants, which need only rainfall.
• Group plants with similar watering needs together and water them together.
• Use mulch on the garden beds to stop soil drying out — evaporation can be reduced by up to

70 per cent this way.
• Use a trigger nozzle on your hose.
• Install a timer on your outdoor taps.
• Use trickle irrigation systems rather than sprinklers for garden beds. They direct water where it is

needed, and less water is lost to evaporation and wind-drift.
• Use a pool cover when the pool is not being used.
The long drought experienced by Australia in the first decade of the twenty-first century forced many

governments to offer rebates on purchases of water-saving products. Items and services included buying
and installing water tanks and grey water systems; dual flush toilets; water-saving shower heads and water-
efficient washing machines. People were encouraged to spend money on these in order to save water.

Digital document Regions (doc-17950)

Interactivity Ways forward (int-3082)

Weblink Catchment detox

Deepen your understanding of this topic with related case studies and 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
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11.9 ACTIVITIES
1. 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.) Examining, analysing, interpreting
2. Investigate the use of desalination in countries in west Asia. Examining, analysing, interpreting
3. 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. Evaluating, predicting, proposing

4. Study the list of possible water solutions shown in FIGURE 4 and choose the ones that are most likely
to work.
You will work in pairs to conduct some research about one of the proposed methods. There will be

advantages and disadvantages for each. You will need to use the internet and libraries to find your
information, and you will need to find out:
• how the solution will be carried out, including the technology that might be used
• which places in Australia are most likely to be involved and why (this might include rainfall data,
Google images or maps, and photographs)

• how much it will cost and who will pay
• what impact the solution will have on the environment
• what impact there will be on people
• whether there are any political implications
• where the solution will work best (shown on a map).

Presenting your information
Any data collected needs to be presented in an appropriate way. Climate data could be represented as a climate
map; a satellite image or photograph could be annotated with notes; models or plans of the solution could be
drawn.

Sharing your information
The class will need to share all the information found so that a decision can be made about the most probable
solutions. Share via a presentation (such as a Prezi), a class wiki or blog.

Making a decision
Conduct a class vote to remove 5 of the 14 solutions immediately after the information sharing. Do this by writing
each solution on a board and voting on each one. You will be left with nine water management solutions.

Diamond ranking activity
Use the remaining nine solutions to complete a diamond ranking. Make a copy of the nine solutions and write
these on separate cards or sticky labels. Individually, use the information you shared about the solutions to rank
the solutions from the most viable to the least viable from the top of the chart. It is often easier to work on the two
extremes, top and bottom, and then continue working from there.
Once you have your ranking, work in groups of four. Explain why you chose the ranking and see whether each

of you can agree on the same ranking. Work together as a class and discuss the solutions again and see if you
can arrive at a class ranking.

Conclusion
Write a short report, and include in it the final ranking of water management solutions for Australia. Include the
discussions and explanations in your report.
Now write a letter to your local state or territory water authority, outlining what you consider to be the three

best management solutions for Australia and why.
Evaluating, predicting, proposing

11.9 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing
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11.9 Exercise 1: Check your understanding
1. GS2 Why is it difficult to manage water when the water supply crosses country or state borders?
2. GS2 Read the case study on the Nile Basin and FIGURE 2. Outline the potential difficulty in managing the

water in the Nile Basin.
3. GS3 Study FIGURES 4, 5 and 6 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?

4. <leave one line>
5. <leave one line>

11.9 Exercise 1: Check your understanding
1. GS5 Conduct a debate on the following statement: ‘There is enough water for all purposes if it is

managed well’.
2. <leave 2 lines>

3. <leave 2 lines>

4. <leave 2 lines>

5. <content to come. Leave 2 lines>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

11.10 Thinking Big research project: <title to come>
SCENARIO
Content to come

Select your learnON format to access:
• the full project scenario
• details of the project task
• resources to guide your project work
• an assessment rubric.

projectsPLUS Thinking Big research project: <project name to come>
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11.11 Review

Key knowledge summary
Use this dot point summary to review the content covered in this topic.

Reflection
Reflect on your learning using the activities and resources provided.

Interactivity Water use and management in the world crossword (int-xxxx)

eWorkbook Reflection (doc-xxxx)

Crossword (doc-xxxx)

KEY TERMS
aquifer a body of permeable rock below the Earth’s surface which contains water, known as groundwater. Water

can move along an aquifer.
biodiversity the variety of life in the world or in a particular habitat or ecosystem
blue water the water in freshwater lakes, rivers, wetlands and aquifers
climate change a change in the world’s climate. This can be very long term or short term, and is caused by

human activity.
discharge the volume of water that flows through a river in a given time
drainage basin the entire area of land that contributes water to a river and its tributaries
green water water that is stored in the soil or that stays on top of the soil or in vegetation
improved drinking water drinking water that is safe for human consumption
precipitation rain, sleet, hail, snow and other forms of water that falls from the sky when water particles in clouds

become too heavy
rainfall variability the change from year to year in the amount of rainfall in a given location
relative humidity the amount of moisture in the air
run-off precipitation not absorbed by soil, and which runs over the land and into streams
virtual water all the water used to produce goods and services. Food production uses more water than any other

production.
water footprint the total volume of fresh water that is used to produce the goods and services consumed by an

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
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