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4.1 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.

Hot and sandy? Cold and windy? What are the features of a landscape that make it a desert?

4.1.1 Introduction
Have you ever stood on a hill, looking at the landscape and variety of landforms such as hills, valleys, 
volcanoes and plains, and wondered how they are created? Despite people valuing our planet’s landscapes, 
some landscapes and landforms have been degraded so we need to manage and protect them for the future.

Approximately one-third of the Earth’s land surface is desert — arid land with little rainfall. These arid regions 
may be hot or cold. The actions of wind and, sometimes, water shape the rich variety of landscapes found there.

STARTER QUESTIONS

 1. Have you ever visited a desert? Where was it? Why did you go?
 2. Make a list of the geographical characteristics of desert areas. What is the most common feature of a desert?
 3. Find a description of a desert online. Copy the text and use it to create a wordcloud, using an online 

wordcloud creator. What is the most common word in your cloud. Why do you think this is the case?
 4. Use the Sahara weblink in your Resources tab to watch a video of desert sandstorms.
 a. Describe the sandstorm you see. Would it be difficult for people to cope with such an event?
 b. Describe how some animals have adapted to cope with desert sandstorms.
 c. How do the wind and sand shape the desert?
 d. How do communities survive in the desert?
 5. Watch the Deserts — Photo essay Video eLesson. Is this somewhere you would like to live? What would you 

enjoy? What would you find challenging about living in that kind of environment?

Resources

eWorkbook Chapter 4 eWorkbook (ewbk-7984)

Video eLesson Desert landscapes — Desertscapes (eles-1625)
Deserts — Photo essay (eles-5334)

(a) (b)

FIGURE 1  (a) and (b) Arches National Park, Utah, USA
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4.2 Deserts around the world

LEARNING INTENTION 

By the end of this subtopic, you will be able to explain some characteristics of deserts and describe where they 
are located in the world.

4.2.1 Defining a desert
A desert is a hot or cold region with little or no rainfall. Around one-third of the Earth’s surface is desert and 
these areas are home to about 300 million people. Although they receive little rainfall, most deserts receive 
some form of precipitation. When it does rain, it is usually during a few heavy storms that last a short time.

Hot deserts
Most of the world’s hot deserts are located 
between the Tropic of Cancer and the Tropic 
of Capricorn (see FIGURE 3). They have very 
hot summers and warm winters. Temperature 
extremes are common because cloud cover 
is rare and humidity is very low; this means 
there is nothing to block the heat of the Sun 
during the day or prevent its loss at night. 
Temperatures can range between around 45 °C 
and –15 °C in a 24-hour period.

Examples of hot deserts include the Sahara 
Desert in northern Africa, the Kalahari Desert 
in southern Africa, and the many deserts found 
in Australia including the Great Victoria Desert, 
the Great Sandy Desert, the Tanami Desert and 
the Simpson Desert.

Cold deserts
Cold deserts lie on high ground generally north 
of the Tropic of Cancer and south of the Tropic 
of Capricorn (see FIGURE 3). They include 
the polar deserts. Any precipitation falls as 
snow. Winters are very cold and often windy; 
summers are dry and cool to mild.

Examples of cold deserts include Antarctica; 
the Gobi Desert, which sits on the border of 
Mongolia and China; and the Great Basin 
Desert in North America.

FIGURE 1  The Sahara is an example of a hot desert.

FIGURE 2  The Gobi is an example of a cold desert.

TABLE 1  Types of deserts

Rainfall (mm/year) Type of desert Examples

<25 Hyper-arid Namib, Arabian

25–200 Arid Mojave

200–500 Semi-arid Parts of Sonoran Desert

CHAPTER 4 Desert landscapes 111

PAGE PROOFS



 

 

 

 

 

 

 

4.2.2 Deserts of the world
FIGURE 3  The distribution of the world’s deserts
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 1 Gobi Desert

  Asia’s biggest desert, the Gobi, is a cold desert. It sits about 900 metres above sea level and covers an area 
of approximately 1.2 million square kilometres. Its winters can be freezing.

 2 Turkestan Desert

  The cold Turkestan Desert covers parts of south-western Russia and the Middle East.

 3 Arabian Desert

  This hot desert is as big as the deserts of Australia. Towards its south is a place called Rub’ al-Khali (meaning 
‘empty quarter’), which has the largest area of unbroken sand dunes, or erg, in the world.

 4 Takla Makan Desert

  The Takla Makan Desert is a cold desert in western China. Its name means ‘place of no return’. The explorer 
Marco Polo crossed it around 800 years ago.

 5 Thar Desert

  The Thar Desert is a hot desert covering north-western parts of India and Pakistan. Small villages of around 
20 houses dot the landscape.

 6 Namib and Kalahari deserts

  The Namib Desert extends for 1200 kilometres down the coast of Angola, Namibia and South Africa. It 
seldom rains there, but an early-morning fog often streams across the desert from the ocean. The dew 
it leaves behind provides moisture for plants and animals. It joins the Kalahari Desert, which is about 
1200 metres above sea level.

 7 Antarctic Desert

  The world’s biggest and driest desert, the continent of Antarctica is another cold desert. Only snow falls 
there, equal to about 50 millimetres of rain per year.
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4.2 ACTIVITIES

 1. Use the information in this subtopic to 
design a quiz of 10 questions entitled 
‘Deserts of the world’. Test your friends 
and family.

 2. Draw up and complete a table like the 
one below to show your understanding 
of the locations and features of 
desert environments. Look for photos 
online. (Many people who have visited 
deserts have uploaded images to Google 
Maps, and for some locations you might 
even be able to access Street View 
images.)

Name of desert Type of desert Continent Features Photos

 3. Research how the following deserts are formed:
 • subtropical deserts
 • coastal deserts.

Resources

eWorkbook Deserts around the world (ewbk-8724)

Video eLesson Deserts around the world — Key concepts (eles-5082)

Interactivities Great deserts of the world (int-3106)
The distribution of the world’s deserts (int-3611)

FIGURE 4  Paracas National Reserve meets the Pacific 
Ocean, Paracas Peninsula, Peru

 8 Atacama Desert

  The Atacama Desert is the driest hot desert in the world. Its annual average rainfall is only 0.1 millimetre.

 9 Patagonian Desert

  The summer temperature of this cold desert rarely rises above 12 °C. In winter, it is likely to be well below 
zero, with freezing winds and snowfalls.

 10 Iranian Desert

  Two large deserts extend over much of central Iran. The Dasht-e-Lut is covered with sand and rock, and the 
Dasht-e-Kavir is mainly covered in salt. Both have virtually no human populations.

 11 North American deserts

  The desert region in North America is made up of the Mojave, Sonoran and Chihuahuan deserts (all hot 
deserts) and the Great Basin (a cold desert). The Great Basin’s deepest depression, Death Valley, is the 
lowest point in North America.

 12 Australian deserts

  After Antarctica, Australia is the driest continent in the world. Its deserts are hot, are generally flat lands and 
are often vibrant in colour.

 13 Sahara Desert

  The largest hot desert in the world, the Sahara stretches some 9 million square kilometres across northern 
Africa over 12 countries. Only a small part is sandy. It is the sunniest place in the world (see FIGURE 1).
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4.2 EXERCISE

Check your understanding

 1. Define the term desert.
 2. What climate conditions are needed for:
 a. hot deserts to form?
 b. cold deserts to form?
 3. Where is the sunniest place in the world?
 4. Name three deserts in the Asia–Pacific region.
 5. On what major line of latitude are Australian deserts located?
 6. Identify two deserts in each of the following continents, and indicate if each example is a hot or a cold desert:
 a. Africa
 b. Asia
 7. Describe key differences between arid, semi-arid and hyper-arid deserts.
 8. Describe the spatial distribution of the world’s deserts and provide reasons for their location.

Apply your understanding

 9. Look carefully at the map in FIGURE 3.
 a. Which continent has the largest area of hot desert?
 b. Which continent has the largest area of cold desert?
 10. Look carefully at the map in FIGURE 3.
 a. What is the largest hot desert in the world?
 b. What is the largest hot desert in the Asia–Pacific region?
 11. Look carefully at the map in FIGURE 3.
 a. Which is the driest continent in the world?
 b. Which continent contains the driest hot desert?
 12. Look carefully at the map in FIGURE 3. Which North American desert contains the lowest land on the continent? 

Challenge your understanding

 13. Suggest why the only precipitation that falls in a polar desert is snow.
 14. If you had to live in one of the desert regions labelled in FIGURE 3, which would you choose and why?
 15. Create a list of equipment and supplies that you would need to take to survive for 24 hours in a hot desert. 

Suggest how many of these things would also be useful for a similar expedition to a cold desert.

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.

 ■ LEVEL 2
5, 6, 11, 12, 13

 ■ LEVEL 1
1, 3, 4, 10, 14

 ■ LEVEL 3
2, 7, 8, 9, 15

Learning pathways
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4.3 SkillBuilder — Using latitude and longitude

LEARNING INTENTION

By the end of this subtopic, you will be able to interpret and calculate latitude and longitude readings on a map.

The content in this subtopic is a summary of what you will find in the online resource.

4.3.1 Tell me

What are latitude and longitude?
Latitude and longitude are imaginary grid lines encircling the Earth. They can 
be drawn over a map to help us locate a place. The lines that run parallel to the 
equator are called parallels of latitude. Lines of longitude run north to south 
from the North Pole to the South Pole.

4.3.2 Show me

How to use latitude and longitude
Step 1

Determine the place for which you want to give a latitude and longitude reading.

Step 2

Begin with the parallels of latitude. Determine the degrees on the line closest to 
the location. Each degree on the grid is made up of 60 minutes. It is likely that a 
place is not situated exactly on the degree line, so you will need to determine a 
minute reading as well. Calculate the minutes for the place you are identifying. 
Combine the readings to obtain a precise latitude for place.

Step 3

Longitude is determined in a similar manner. Find the north–south line (meridian) 
closest to the place. When combining the grid readings, latitude always comes first.

4.3.3 Let me do it
Go to learnON to access the following additional resources to help you build this skill:
 • a longer explanation of this skill and its application in Geography (Tell me)
 • a video showing the step-by-step process of this skill (Show me)
 • an activity and interactivity for you to practise this skill (Let me do it)
 • self-marking questions to help you understand and use this skill.

Resources

eWorkbook SkillBuilder — Using latitude and longitude (ewbk-8728)

Video eLesson SkillBuilder — Using latitude and longitude (eles-1652)

Interactivity SkillBuilder — Using latitude and longitude (int-3148)
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4.4 How the climate forms deserts

LEARNING INTENTION 

By the end of this subtopic, you will be able to explain the climatic processes that form and transform deserts.

4.4.1 The subtropics
Deserts form in many different parts of the globe: the subtropics; continental interior areas at middle latitudes; 
on the leeward side of mountain ranges; along coastal areas; and in the polar regions. The only common factor 
is their low rainfall — but why do these areas experience low rainfall?

Most of the world’s greatest deserts are found in the subtropics near the Tropics of Cancer and Capricorn. 
Because of the way the Earth rotates around the Sun, areas around the equator receive more direct sunlight 
than anywhere else on Earth. This means the air there is always very hot. Hot air can hold much more moisture 
than cold air, so the humidity in these areas is always very high. Hot air also rises. As the air heads upwards 
into the atmosphere above the equator, it drifts away, heading north and south.

The higher the air gets, the cooler it becomes. Cool air can’t hold as much moisture, so it releases it as rain. 
Areas around the equator and to the immediate north and south of it (the tropics) receive frequent heavy 
downpours (see FIGURE 1).

With its moisture gone, the cool, dry air continues moving north and south away from the equator until it 
meets zones of high air pressure around the tropics. Here, it is forced downwards. The further the dry air 
descends, the warmer it gets. This means it can hold more moisture and is likely to absorb any moisture that 
already exists in this environment. It is like using a sponge to wipe up water on the kitchen bench; a dry 
sponge will absorb more of the spill than a wet sponge. This is how the subtropical deserts form.

Temperatures in these deserts are usually high all year round. In summer the heat is extreme, with daytime 
temperatures often going above 38 °C and sometimes as high as 49 °C. At night — with no clouds to provide 
insulation — temperatures drop quickly to an average of 21 °C in summer and sometimes below freezing 
during winter.

subtropics    the areas of Earth 
just north of the Tropic of Cancer 
and just south of the Tropic of 
Capricorn

leeward    the side of mountains 
that faces away from rainbearing 
winds

humidity    the amount of water 
vapour in the atmosphere

Dry, warm air
moves towards
 tropics where it

 falls and soaks up 
moisture from the ground.

Warm air rises
above equator

and cools.

The cool dry air
moves north and
south from the 
equator until it

meets the zones
of high pressure 
near the tropics.

FIGURE 1  The formation of subtropical deserts in Africa
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4.4.2 Rain shadow deserts
Rain shadows form on the leeward side of a mountain range 
(opposite the windward side that faces rainbearing winds). Deserts 
commonly form in rain shadows in the following conditions.

 • Moist air blowing in from the ocean is forced to rise when 
it hits a range of mountains. This cools the air. As cool air 
cannot hold as much moisture, it releases it as precipitation, 
which falls on the windward side of the mountain (see 
FIGURE 3).

 • By the time the air moves over the top of the range and down 
the other side, it is likely to have lost most, if not all, of its 
moisture. It will therefore be fairly dry.

 • The more the air descends on the other side of the range, the 
more it warms up. Hence, it can hold more moisture. So, as 
well as not bringing any rain to the land, the air absorbs what 
little moisture the land contains.

 • In time, as this pattern continues, the country in the rain 
shadow of the mountain range is likely to become arid (see 
FIGURE 3).

An example of this effect is the Great Dividing Range in 
Australia: cool moist air produces rainfall on the eastern side of 
these mountains and desert to the west.

Another example is the Mojave Desert in the south-western United 
States. It is located on the leeward side of the Sierra Nevada 
mountain range. In FIGURE 2, the dry landscape of the Mojave Desert (top right) can 
be seen to the north (here, the leeward side) of the mountains created by the San 
Andreas Fault (centre), which separate the desert from the Pacific Ocean.

FIGURE 2  Satellite image of the coast 
of California, USA

Winds become dry
by the time they
reach inland areas.

Rising moist air
produces rain.

Trade
winds are
forced to
rise.

Inland

Desert

Mountains

Sea

Coast

Thousands of kilometres

Dry air continues
over mountains.

 

FIGURE 3  The formation of rain shadow deserts

rain shadow    the drier side of a 
mountain range, cut off from rain-
bearing winds

windward    the side of mountains 
that face rain-bearing winds
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4.4.3 Coastal deserts
Currents in the oceans are both warm and cold, and are always moving. Cold currents begin in polar and 
temperate waters (with moderate temperatures), and drift towards the equator. They flow in a clockwise pattern 
in the northern hemisphere, and in an anticlockwise pattern in the southern hemisphere. As they move, they 
cool the air above them (see FIGURE 4).

If cold currents flow close to a coast, they can contribute to the creation of a desert. This occurs because cold 
ocean currents cause the air over the coast to become stable, which stops cloud formation. If the cool air the 
currents create blows in over warm land, the air warms up; it can then hold more moisture (see FIGURE 4). It is 
therefore not likely to release any moisture it contains unless it is forced up by a mountain range. Large coastal 
deserts, including the Atacama Desert in Chile and the Namib Desert in Namibia, are formed in this way (see 
FIGURE 5).

Dry air blows inland.

cold ocean current

cooler air

Fog or rain occurs at

sea, or on the coast.

FIGURE 4  The formation of coastal deserts

FIGURE 5  The coastal Namib Desert
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4.4.4 Inland deserts
Some deserts form because they are 
so far inland that they are beyond 
the range of any rainfall. By the time 
winds reach these dry centres, they 
have dumped any rain they were 
carrying or have become so warm 
they cannot release any moisture 
they still hold. The air that enters 
such areas is usually extremely 
dry and the skies are cloudless for 
most of the year. Summer daytime 
temperatures can rise as high as those 
of subtropical deserts. In winter, 
however, temperatures are much 
lower. Average daily temperatures 
below freezing are common during 
winter.

Examples of inland deserts are the central deserts of Australia (see FIGURE 6), the Thar Desert in north-west 
India and the vast Gobi and Takla Makan deserts of Central Asia.

4.4.5 Polar deserts
Polar deserts are areas with a precipitation rate of less than 250 millimetres per year and an average 
temperature lower than 10 °C during the warmest month of the year. Polar deserts cover almost 5 million 
square kilometres of our planet and consist mostly of rock or gravel plains. Snow dunes may be present in 
areas where precipitation occurs. Temperatures in polar deserts often alternate between freezing and thawing,  
a process that can create patterned textures on the ground as much as 5 metres across.

FIGURE 7  Although covered in frozen water, Antarctica receives little rain and is therefore classified as a desert.

FIGURE 6  The Simpson Desert in central Australia
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4.4.6 Desert climate

Temperature
One geographical characteristic of many deserts is the high 
temperature, which quickly evaporates any water that might 
be around. The Earth’s highest recorded temperature was long 
considered to be 58 °C as measured at El Azizia in the Libyan 
Desert of northern Africa on 13 September 1922. However, 
recently meteorologists have questioned this reading suggesting 
it was an error, and suggest the highest verifiable temperature is 
actually 56.7 °C, recorded in Death Valley in the US in 1913.

During the 1920s, the semi-arid town of Marble Bar in Western 
Australia (average rainfall 361 mm per year) experienced 
temperatures of more than 37.8 °C for 160 days in a row, 
from 31 October 1923 to 7 April 1924. This set an Australian 
temperature record, and possibly a world record. During that 
summer the temperature at Marble Bar peaked at 47.5 °C on  
18 January 1924.

Rainfall
Although low rainfall is a characteristic of deserts, rain 
does fall and violent storms can sometimes occur. A record 
44 millimetres of rain once fell within three hours in the Sahara. 
Large Saharan storms may deliver up to 1 millimetre of rain per 
minute. Normally dry stream channels, called arroyos or wadis, 
can quickly fill after heavy rains, and flash floods make these 
channels dangerous.

Monthly data for rainfall and temperature can be used to create 
climographs (see FIGURE 8). Data for other desert locations such 
as Khormaksar in Yemen and Alice Springs in Australia (see TABLE 1) can be used 
to construct climographs. (For help creating climographs, go to 10.7 SkillBuilder— 
Drawing a climate graph.)

(b) Alice Springs, Australia

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Average 
temperature (°C)

28.5 27.7 24.8 20.0 15.4 12.4 11.5 14.3 18.3 22.8 25.8 27.7

Average rainfall 
(mm)

40.5 41.5 34.7 16.6 17.0 16.7 12.1 10.0  9.0 20.0 25.3 37.2 281.2

Source: Wiley Art

TABLE 1  Climate data for (a) Khormaksar, Yemen, and (b) Alice Springs, Australia

(a) Khormaksar, Yemen

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Average 
temperature (°C)

25.0 25.5 27.0 28.5 30.5 33.0 32.0 32.0 32.0 28.5 26.5 25.5

Average rainfall 
(mm)

 5.0  0.0  5.0  0.0  0.0  0.0  5.0  3.0  0.0  0.0  0.0  5.0 23.0

DNOSAJJMAMFJ

YUMA, ARIZONA
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FIGURE 8  Temperature and rainfall data 
can be displayed clearly in a climograph, 
such as this one for Yuma, Arizona.

Source: Wiley Art

arroyo    channel or stream that is 
normally dry but fills quickly with 
heavy rain (also called a wadi)
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FOCUS ON FIELDWORK

Investigating your local climate — 
Collecting and using rainfall data

Setting up a weather station at your school 
is a great way to record one aspect of your 
local climate. A weather station typically 
includes a rain gauge and a thermometer in an 
unobstructed area. It's easy to create a rain 
gauge to collect your own data, but you can 
also access rainfall data through the Bureau of 
Meteorology.

Learn how to investigate and graph one aspect 
of your locate climate using the Recording 
rainfall fieldwork activity in your Resources tab.

4.4 ACTIVITIES

 1. Use the Desert rain weblink in the Resources tab, and then 
answer the following questions.

 a. What is a flash flood?
 b. What happens to water as it flows over sand? Think of what 

happens to water at the beach.
 c. How do animals and plants respond to these rare water 

events?
 d. Describe how the landscape quickly changes once there is 

water in the desert.
 2. As a class discuss the following: Climate change is already leading 

to increasing areas of desertification. How important is it for 
Australians to consider the impact of their high carbon-producing 
lifestyle on the impact of such landscapes?

 3. There is some debate about what the highest temperatures and 
hottest places in the world have been. How would you judge the 
title of ‘hottest and driest place on Earth’? Would you award the 
title to the place with the least precipitation or access to water? 
The hottest single temperature? The longest run of hot days? 
Create a set of rules to determine which place on Earth would win 
this title, and investigate which place would win.

Resources

eWorkbook How the climate forms deserts (ewbk-8732)    

Video eLesson How the climate forms deserts — Key concepts (eles-5051)

Interactivities How to make a desert (int-3107)
Formation of coastal deserts (int-3629)
Formation of rain shadow deserts (int-3628)
Formation of subtropical deserts in Africa (int-3627)
Yuma, Arizona climograph (int-3612)
Climate graphs (int-0780)

Fieldwork Recording rainfall (fdw-0002)

Google Earth Alice Springs (gogl-0047)
Khormaksar, Yemen (gogl-0048)

fdw-0002

FIGURE 9  Arches in a desert 
landscape, Utah, United States
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4.4 EXERCISE

Check your understanding

 1. Decide whether the following statements are true or false. Rewrite the false statements to make them true.
 a. The cooler the air, the more moisture it can hold.
 b. Rain shadows often contain dry areas of land.
 c. Cold ocean currents cool the air above them.
 d. Deserts do not form along coastlines.
 2. Identify the highest and lowest temperatures that have been recorded in hot deserts.
 3. Define the term humidity.   
 4. Complete the following table.

Polar desert Inland desert

Reasons for formation of desert

Example

Average temperature

Average precipitation

 5. What does a climograph show?
 6. Describe the characteristics of polar deserts.
 7. On which side of a mountain range does a rain shadow form?
 8. Use FIGURE 8 to complete these questions.
 a. Which month received the most and least rainfall?
 b. Which season received the most and least rainfall?

Apply your understanding

 9. Explain why temperatures in deserts drop so much at night after being so high during the day.
 10. Use FIGURE 1 to explain why deserts form around areas near the tropics but not at the equator. 
 11. Explain why deserts tend to form in rain shadows. 
 12. Explain how cold ocean currents influence the formation of a desert environment. 

Challenge your understanding

 13. Use TABLES 1a and 1b to draw climate graphs for Khormaksar, Yemen, and Alice Springs, Australia.
 14. Propose a system by which people living in or near desert areas that experience storms with heavy rain could 

collect the rainfall, even if they don’t know the storm is coming.
 15. How does the Great Dividing Range affect the rainfall where you live? Suggest whether and how it might 

influence how much rain you receive and when it falls during the seasons. 

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.

Learning pathways

 ■ LEVEL 2
5, 6, 7, 11, 14

 ■ LEVEL 1
1, 2, 3, 9, 13

 ■ LEVEL 3
4, 8, 10, 12, 15
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4.5 The processes that shape desert landforms

LEARNING INTENTION 

By the end of this subtopic, you will be able to explain how deserts are shaped by wind and water.

4.5.1 Shaping the desert
Although most people imagine a sea of sand when they think of deserts, sand covers only about 20 per cent of 
the world’s deserts. The landforms and patterns of a desert are created by a number of natural processes. The 
unprotected land surfaces are prone to erosion. After heavy rain, often a long distance from the desert flood 
plains, erosion of ancient river channels can be major. Extreme temperatures, along with strong winds and the 
rushing water that can follow a desert rainstorm, cause rocks to crack and break down into smaller fragments. 
This process is called weathering.

1

2

3

4

5

6

7

11

10

12

9

13

14

8

FIGURE 1  Desert landforms

 1 A butte is the remaining solid core of what was once a mesa. It often is shaped like a castle or a tower.
 2 Crescent-shaped barchan dunes are produced when sand cover is fairly light.
 3 An arch, or window, is an opening in a rocky wall that has been carved out over millions of years by erosion.
 4 An alluvial fan is the semicircular build-up of material that collects at the base of slopes and at the end of wadis 

after being deposited there by water and wind.
 5 A playa lake may cover a wide area, but it is never deep. Most water in it evaporates, leaving a layer of salt on 

the surface. These salt-covered stretches are called saltpans.
 6 Clay pans are low-lying sections of ground that may remain wet and muddy for some time.
 7 The rippled surface on transverse dunes is the result of a gentle breeze blowing in the one direction.
 8 An oasis is a fertile spot in a desert. It receives water from underground supplies.
 9 A mesa is a plateau-like section of higher land with a flat top and steep sides. The flat surface was once the 

ground level, before weathering and erosion took their toll.
 10 Sand dunes often start as small mounds of sand that collect around an object such as a rock. As they grow 

larger, they are moved and shaped by wind.
 11 An inselberg is a solid rock formation that was once below ground level. As the softer land around it erodes, it 

becomes more and more prominent. Uluru is an inselberg.
 12 A chimney rock is the pillar-like remains of a butte.
 13 Star dunes are produced by wind gusts that swirl in from all directions.
 14 Strong winds blowing in one direction form longitudinal dunes.
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Erosional landforms in the desert
The process of erosion removes material such as weathered rock. Most erosion in deserts is caused by wind 
and, at times, running water. During heavy rainfall, water carves channels in the ground. Fast-flowing water 
can carry rocks and sand, which help to scour the sides of the channel. As vegetation is usually sparse or non-
existent, there are few roots to hold the soil together. Eventually, deep gullies called wadis can form.

Erosion can also result from the action of wind and from chemical reactions. Some 
rock types, such as limestone, contain compounds that react with rainwater and then 
dissolve in it. Wind is a very important agent of transport and deposition, and can 
change the shape of land by abrasion — the wearing down of surfaces by the grinding 
and sandblasting action of windborne particles. Erosional landforms in deserts include 
buttes, mesas and inselbergs (see FIGURE 1).

Depositional landforms in the desert
Materials carried along by rushing water 
and wind must eventually be put down. 
Over time these materials build up, 
forming different shapes and patterns 
in the desert. This process is called 
deposition (see FIGURE 2).

Depositional landforms in deserts include 
alluvial fans, playas, saltpans and various 
types of sand dunes (see FIGURE 1).

4.5.2 Sand dunes
Different dune shapes are created by 
the action of the wind. These include 
crescent, linear, star, dome and parabolic.

Crescent dunes
The most common types of dunes are the 
crescent-shaped dunes that are formed 
when the wind blows in one direction. 
The dunes face the direction of the 
prevailing winds. These are known as 
crescent dunes or barchan (or barkhan) 
dunes. They are usually wider than they 
are long and can move very quickly 
across desert landscapes (see FIGURE 3).

Wind Sand moves up slope

Angle of repose —
when the angle here becomes

too steep, an avalanche can occur.

Sand falls
down slipface

FIGURE 2  Transport and deposition of sand creates and  
moves dunes.

FIGURE 3  A series of crescent dunes in Western Australia

erosion    the wearing away and 
removal of soil and rock by natural 
elements, such as wind, waves, 
rivers or ice, and by human 
activity

deposition    the laying down of 
material carried by rivers, wind, 
ice and ocean currents or waves
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Linear dunes
Linear dunes are a series of dunes 
running parallel to each other (running 
side-by-side as shown in FIGURE 4).

They can vary in length from a few 
metres to over 100 kilometres. It 
appears that winds blowing in opposite 
directions help create these dunes. The 
Namib Desert in Namibia has linear 
dunes (see FIGURE 4).

Star dunes
Star dunes have ‘arms’ that radiate from 
a high central pyramid-shaped mound. 
They form in regions that have winds 
blowing in many different directions 
and can become very tall rather than 
wide — some are up to 500 metres high 
(see FIGURE 5). Star dunes are found 
in many deserts including the Namib, 
the Grand Erg Oriental of the Sahara, 
and the southeast Badain Jaran Desert 
of China.

Dome dunes
Dome dunes are made up of fine 
sand. They have gentle sloping sides, 
rather than steep sides. These rounded 
structures tend to be only one or two 
metres high and are very rare.

In FIGURE 6, you can compare the 
dome dune with the larger dunes in the 
background that have steeper sides that 
have slipped away.

Parabolic dunes
Parabolic dunes have a U shape and 
do not grow very high (see FIGURE 7). 
They often occur in coastal deserts. 
The longer section follows the ‘head’ 
of the dune (the opposite process to 
the formation of crescent dunes) 
because vegetation has anchored them 
in place. The arms can be long — in 
one case, a dune arm was measured at 
12 kilometres.

FIGURE 4  Linear dunes, Namib Desert, Namibia 

FIGURE 5  Star dunes 

FIGURE 6  A dome dune in the Chihuahuan Desert, New 
Mexico, USA

Wind

FIGURE 7  Formation of a parabolic dune
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4.5.3 Playas and pans
A desert basin may fill with water 
after heavy rains to form a shallow 
lake, but for the majority of the time 
the often salt-encrusted surface is 
hard and dry. Such expanses of land 
are known as playas, saltpans or 
hardpans. The flat terrains of pans 
and playas make them excellent 
race tracks and natural runways for 
aeroplanes and spacecraft. Ground-
vehicle speed records are commonly 
established on Bonneville Speedway, 
a race track on the Great Salt Lake 
hardpan. Space shuttles used to land 
on Rogers Lake Playa at Edwards Air 
Force Base, California.

FIGURE 8  A streamlined racing car, Bonneville Salt Flats, Utah, USA

Resources

eWorkbook The processes that shape desert landforms (ewbk-0717)    

Video eLesson The processes that shape desert landforms — Key concepts (eles-5052)

Interactivity Desert landforms (int-7841)

(a) (b)

FIGURE 9   (a) and (b) The salt-encrusted surface of Lake Ballard, near Menzies in Western Australia, is home 
to ‘Inside Australia’ by British artist Antony Gormley. The art installation consists of 51 sculptures set over 
10 square kilometres of the salt pan. 
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4.5 ACTIVITIES

 1. Locate all the desert places named in this subtopic. Use Google Maps to create your own map of these 
locations, and add some interesting facts and images of each location. Save and send or upload a link to your 
completed map to your teacher.

 2. Draw up a table like the one below.

Name of 
landform

Picture of 
landform Location

Type of erosion 
(wind or water)

Type of deposition 
(wind or water)

Butte

Mesa

Inselberg

Add the rest of the landforms shown in FIGURE 1 to your table. Add examples of other desert landforms that 
you have found when researching this topic.

 3. Work in small groups to create a model of a desert (using plasticine or playdough, for example) that contains 
a number of desert forms and patterns. Use FIGURE 1 as a guide. Show your completed model to the other 
groups, explaining the reasons why the landscapes you have sculpted are created, then provide and respond 
to constructive feedback.

4.5 EXERCISE

Check your understanding

 1. Name two erosional and two depositional landforms in a desert.
 2. Name the most common dune shapes that are formed in deserts.
 3. Explain the difference between a mesa and a butte.
 4. What wind conditions are needed to create a:
 a. star dune
 b. longitudinal dune
 c. parallel dune?
 5. Which desert in Australia contains many linear dunes? Describe what conditions create these dunes.
 6. On which landforms are land-speed records often held and why?

Apply your understanding

 7. Explain how erosion and weathering processes cause change in a desert.
 8. What do chimney rocks and arches have in common?
 9. Explain what playa lakes and saltpans have in common.
 10. What causes a sand dune avalanche?
 11. Explain why some sand dunes are slow moving.
 12. Why do you think dome dunes are very rare?

Challenge your understanding

 13. Study the landforms labelled 1, 3 and 9 in FIGURE 1. Sketch what each of these may look like in the future as 
erosion and weathering continue to occur.

 14. How does vegetation help to prevent erosion in a desert?
 15. Suggest why oases are such fertile places.

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.

Learning pathways

 ■ LEVEL 2
3, 4, 7, 10, 14

 ■ LEVEL 1
1, 2, 8, 9, 13

 ■ LEVEL 3
5, 6, 11, 12, 15
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4.6 Australia’s desert areas

LEARNING INTENTION 

By the end of this subtopic, you will be able to describe where Australia’s deserts are located and their 
characteristics, and to explain why Lake Mungo is a significant place.

4.6.1 The location of Australia’s deserts
Australia is the world’s driest 
inhabited continent. Over 70 per 
cent of the country receives between 
100 and 350 millimetres of rainfall 
annually, which makes most of 
Australia arid or semi-arid.

Australia’s deserts are subtropical 
and are located mainly in central 
and western Australia, making up 
about 18 per cent of the country 
(see FIGURE 1). They are hot 
deserts, which mean that they are 
areas of little rainfall and extreme 
temperatures — rainfall can be less 
than 250 millimetres per year, and 
temperatures can rise to over 50 °C. 
The average humidity (moisture 
in the air) is between 10 and 
20 per cent. The desert terrain is 
very diverse and can range from red 
sand dunes to the polished stones of 
the gibber plains — the term gibber 
comes from the Dharug (Sydney 
region) word for stone (gibba).

The Australian deserts listed below are 
located on traditional lands of various 
Aboriginal nations. Within these nations there are multiple language groups and Aboriginal communities. There 
have been many native title claims concerning these special places and many have been identified as Indigenous 
Protected Areas.

Great Victoria Desert
The Great Victoria Desert is located on the lands of a number of Aboriginal groups including the Pila Nguru 
Peoples of Western Australia and the Anangu Pitjantjatjara Yankunytjatjara Peoples of South Australia.

This is Australia’s largest desert, covering 424 400 square kilometres. It is not a desert of dunes, but has some 
desert-adapted plants including marble gums, mulga and spinifex grass. Part of this desert has been named a 
Biosphere Reserve by UNESCO and is one of the largest arid-zone biospheres in the world.

Great Sandy Desert
The Great Sandy Desert is located on the lands of a number of Aboriginal groups including the Martu Peoples and 
the Pintupi Peoples.
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FIGURE 1  The location and distribution of Australia’s deserts
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It makes up 3.5 per cent of Australia, covering just under 285 000 square kilometres. The red sands of this 
desert reach almost to the Western Australia coast, where they join the white sand of Eighty Mile Beach south 
of Broome. The limited vegetation is mostly spinifex. The Great Sandy Desert averages more rainfall than many 
arid areas because parts are close to the tropics that receive heavy wet-season rains, but the very high average 
temperatures mean that water quickly evaporates.  

Simpson Desert
The Simpson Desert is located on the lands of a number 
of Aboriginal groups including the Arrernte Peoples and 
Wangkangurru Yarluyandi Peoples.

It is in one of the driest areas of Australia, with rainfall 
of less than 125 millimetres per year. It is located near 
the geographical centre of Australia. Dunes make up 
nearly three-quarters of the desert. Long parallel dunes 
(see FIGURE 2, and FIGURE 4 in subtopic 4.5) form in a 
north–north-west/south–south-east direction; some can be 
straight and unbroken for up to 300 kilometres and can 
be 40 metres high. The space between the dunes can vary 
from 100 metres to 1000 metres.

Strzelecki Desert
The Strzelecki Desert is located on the lands of the 
Yandruwandha Peoples, and within three Australian states 
— far northern South Australia, south-west Queensland and western New South Wales. The dunes support 
vegetation such as sandhill wattle, needlebush and hard spinifex.

Tanami Desert
The Tanami Desert is located on the lands of a number of Aboriginal groups including the Warlpiri Peoples 
and the Kukatja Peoples. It lies to the east of the Great Sandy Desert. This desert is mostly characterised by 
red sand plains with hills and ranges.

Little Sandy Desert
The Little Sandy Desert is located on the lands of a number of Aboriginal groups including the Martu Peoples. 
It is in Western Australia and borders three other deserts. Its landforms are similar to those in the Great 
Sandy Desert. It includes a vast salt lake called Lake 
Disappointment.

Sturt Stony Desert
The Sturt Stony Desert is located on the lands of a number 
of Aboriginal groups including the Wangkumara Peoples 
and the Yandruwandha Peoples.

This harsh gibber desert in north-eastern South Australia 
is covered in closely spaced glazed stones (FIGURE 3). 
These are left behind when the wind blows away the loose 
sand between the dense covering of pebbles. The desert 
also contains some dunes and hills that are resistant to 
weathering.

FIGURE 2  Sand dunes and vegetation in the 
Simpson Desert

FIGURE 3  Gibber landscape in the Sturt Stony 
Desert in South Australia
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Pedirka Desert
The Pedirka Desert (FIGURE 4) is on the lands of the Arabana 
Peoples, in South Australia. It is Australia’s smallest desert, 
located north-east of Oodnadatta (see FIGURE 1). The lines of 
parallel red dunes run north-east to south-west, and the space 
between the dunes can be up to 1 kilometre. Hamilton Creek 
is located in this desert and its banks are home to river red 
gums, coolabah, mulga, prickly wattle and dead finish.

Tirari Desert
The Tirari Desert is located on a number of the lands of a 
number of Aboriginal groups including the Dieri Peoples. 
This small desert covers almost 1600 square kilometres of far 
northern South Australia, east of Kati Thanda–Lake Eyre. It 
contains many linear (parallel) dunes and salt lakes. Cooper 
Creek runs through the centre of the desert, as do many other intermittent creeks. 
Where there is enough water — usually in waterholes — river red gums and coolabah 
gums will grow. Tall, open shrubland also occurs in some areas.

Gibson Desert
The Gibson Desert is located on the traditional homelands of the Ngaanyatjarra Peoples. The fifth largest 
desert in Australia, the Gibson is in Western Australia and borders three other deserts. It consists of sand plains 
and dunes plus some low, rocky ridges. Some small salt-water lakes are also present in the south-western part 
of the desert.

CASE STUDY

Lake Mungo and the Willandra Lakes

Lake Mungo, in Mungo National Park, is just one of 13 ancient dry lake beds in a section of the Willandra Lakes 
Region World Heritage area in semi-arid New South Wales. There is no water there now, yet the lakes were once 
full of water and teeming with life, supporting the Paakantji, Ngiampaa, and Mutthi Mutthi Peoples for more than 
47 000 years — archaeological records show this continuous human presence. What happened to change this 
environment into the semi-arid landscape it is today?

FIGURE 4  Pedirka Desert between Oodnadatta and  
William Creek, South Australia

intermittent creek    a creek that flows 
for only part of the year following 
rainfall

FIGURE 5  The ‘Walls of China’ at Lake Mungo. The dry lake bed is covered by low bushes and grasses.
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The Willandra Lakes are located in far south-
western New South Wales and the region is 
part of the Murray–Darling River Basin. Lake 
Mungo is 110 kilometres north-east of Mildura, 
Victoria. The lakes were originally fed by water 
from Willandra Creek (see FIGURE 6), which was a 
branch of the Lachlan River. The average rainfall 
in this area is 325 millimetres per year, making it 
a semi-arid desert region.

How Mungo has changed over time

40 000 years ago

During the last ice age, huge amounts of water 
filled the shallow lake. At its fullest, Lake Mungo 
was 6–8 metres deep and covered 130 square 
kilometres (more than twice the area of Sydney 
Harbour). The lakes were rich with life, including 
water birds, freshwater mussels, yabbies, and 
fish such as golden perch and Murray cod. Giant 
kangaroos, giant wombats, large emus and the 
buffalo-sized Zygomaturus — all now extinct 
— grazed around the water’s edge. Remains of 
more than 55 species have been found in the 
area and identified — 40 of these are no longer 
found in the region, and 11 are extinct.

Aboriginal Peoples lived here in large numbers 
— evidence for this has been found in more 
than 150 human fossils, including ‘Mungo Lady’ 
discovered in 1968 and ‘Mungo Man’ in 1974, 
both believed to be over 40 000 years old.

30 000–19 000 years ago

A west wind blows across this landscape. During 
low-water years, red dust and clay was blown 
across the plains to the eastern side of the 
lake and mixed with sand dunes on the edge 
of the lake (formed when the lake was full; see 
FIGURE 7). This began the formation of lunettes 
(crescent-shaped dunes) on the east side — 
called ‘the Walls of China’ in Lake Mungo. 
Vegetation covered the dunes, protecting them.
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19 000 years ago

The lakes were full of deep, relatively fresh water for a period of 30 000 years — with cycles of wet and dry 
occurring — which came to an end 19  000 years ago when the climate became drier and warmer. Eventually, 
the water stopped flowing into the lake system and it dried out (see FIGURE 8). Ancient footprints, thought to be 
about 20 000 years old, have been found preserved in the dried mud of the former lake.

Present day

Today, the lake beds are flat plains covered by low saltbush and bluebush as well as grasses. Grazing cattle and 
sheep (now no longer allowed in the national park) and rabbits have caused erosion of the lunettes and sand 
dunes, exposing the human and animal fossils that have since been discovered.

World Heritage listing

The Willandra Lakes Region, which includes Lake Mungo, is listed as a World Heritage area. This region is 
important because of its archaeology and geomorphology. Human skeletons, tools, shell middens and animal 
bones found here make up the oldest evidence of cremation practices and burial places in the world. The ancient 
and undisturbed landforms and sediments provide rich information about the geomorphological processes that 
created this environment.

FOCUS ON FIELDWORK

Great Sandy Desert virtual fieldwork

It might be difficult (or impossible) for your class to travel to the 
desert to conduct fieldwork, but you can travel there virtually. How 
does the climate and environment where you live compare to the 
Great Sandy Desert?

Learn how to experience the climate and vegetation of the desert 
using the Great Sandy Desert virtual fieldwork activity in your 
Resources tab.

4.6 ACTIVITIES

 1. Research the characteristics of the Biosphere Reserve declared by UNESCO that is located in the Great 
Victorian Desert.

 2. Use an atlas to find the locations of Brisbane, Geraldton and Exmouth. These places are located at the same 
latitude as many of Australia’s deserts. Use the Bureau of Meteorology weblink in the Resources tab to find 
the average temperature, rainfall and humidity of these places.

 a. How do these characteristics compare with the temperature, rainfall and humidity in Australia’s deserts?
 b. How can you account for the differences?
 3. Several plants are listed in the descriptions of Australia’s deserts in this subtopic. Choose two plant types (for 

example, a grass and a tree) and research how they are adapted to desert conditions.

Resources

eWorkbook Australia’s desert areas (ewbk-8740) 

Video eLesson Australia’s desert areas — Key concepts (eles-5053)

Interactivities Evolving Lake Mungo (int-3108)
The location and distribution of Australia’s deserts (int-3614)
Location of Willandra Lakes, including Lake Mungo (int-3615)

Google Earth Mungo National Park (gogl-0084)
The Great Sandy Desert (gogl-0121)

Fieldwork Great Sandy Desert virtual fieldwork (fdw-0003)

fdw-0003
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 4. As a class, discuss the following claim: ‘It is right for Lake Mungo to be protected under a World Heritage 
listing because of its significant cultural characteristics.’ How does this type of protection reflect the cultural 
values of a society?

 5. Work in small groups to create an identification brochure with pictures and facts about these three extinct 
animals that once lived at Lake Mungo.

 a. Genyornis newtoni (giant emu)
 b. Protemnodon goliah (giant short-faced kangaroo)
 c. Zygomaturus trilobus (Zygomaturus)
 6. Use the Timeline maker weblink in the Resources tab and images you find through online research to create 

your own colourful electronic timeline of the changes that occurred at Lake Mungo.
 7. Research what a World Heritage listing means in terms of protecting Lake Mungo. Why is this place culturally 

important to Aboriginal Peoples? To which groups is it important? Research the history and consequences of 
native title. What kinds of protections does native title provide a place? How do these protections compare 
with World Heritage protection?

4.6 EXERCISE

Check your understanding

 1. Name the deserts bordered by:
 a. the Gibson Desert
 b. the Little Sandy Desert.
 2. What is a gibber desert?
 3. What percentage of Australia is arid or semi-arid? 
 4. List the types of vegetation that can be found in the Strzelecki Desert.
 5. Where is the Great Victoria Desert located?
 6. Name Australia’s smallest desert. Where is it located?
 7. Define the term intermittent creek.
 8. Which desert contains a UNESCO Biosphere Reserve?
 9. Use FIGURE 6 to describe where Lake Mungo is located.
 10. When did Lake Mungo dry up?
 11. What is a lunette? 

Apply your understanding

 12. Explain why Lake Mungo and the Willandra Lakes region are considered a semi-desert.
 13. Look at FIGURE 1 showing the distribution of Australia’s deserts. Where are they located in terms of the 

tropics?
 14. Which desert is Australia’s driest and what are its characteristics?
 15. Explain why Lake Mungo received World Heritage listing.
 16. Use the scale in FIGURE 6 to measure the north–south extent of Mungo National Park.
 17. Use the Lake Mungo case study and explain how Lake Mungo changed over time. 

Challenge your understanding

 18. Outline the evidence that shows that many Aboriginal Peoples lived in this area.
 19. Suggest what human activity caused the lunettes to erode and explain what the erosion unearthed.
 20. Suggest why Lake Mungo dried out and whether it might fill with water in the future.

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.

Learning pathways

 ■ LEVEL 2
3, 4, 5, 6, 11, 13, 15, 20

 ■ LEVEL 1
1, 2, 10, 12, 14, 18

 ■ LEVEL 3
7, 8, 9, 16, 17, 19
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4.7 SkillBuilder — Calculating distance using scale

LEARNING INTENTION

By the end of this subtopic, you will be able to use the scale of a map to calculate distance.

The content in this subtopic is a summary of what you will find in the online resource.

4.7.1 Tell me
What does it mean to calculate distance using scale?
Calculating distance using scale involves working out the actual 
distance from one place to another using a map. The scale on a map 
allows you to convert distance on a map or photograph to distance 
in the real world — what it represents on Earth’s surface.

4.7.2 Show me
How to calculate distance using scale
Step 1

Find the two places you want to know the distance between. If you need to know the distance in a straight line, 
use a ruler. If the distance is winding, use paper or use a piece of string.

Step 2

Method 1: Using a ruler Place your ruler between two places to find the distance in centimetres. Find out 
what 1 cm equals, either on the linear scale or in the scale statement. Multiple the distance you measured by 
the distance 1 cm represents on the map.

Method 2: Using paper Place the edge of the paper next to the starting point on your map. Mark the edge 
with a small line and the place name. Move the paper carefully so the edge follows the curve on the map. 
When you move the paper’s edge around the curve, use your pencil to hold the paper on your last marking 
place. Mark and label the end point on your paper. Place the paper along the linear scale and read the distance 
between your two places.

Method 3: Using string Place one end of the string at your starting point, and carefully bend the string around 
the winding distance. Mark the total distance. Place the string against the linear scale to calculate the total 
distance between the two places.

4.7.3 Let me do it

Go to learnON to access the following additional resources to help you build this skill:
 • a longer explanation of this skill and its application in Geography (Tell me)
 • a video showing the step-by-step process of this skill (Show me)
 • an activity and interactivity for you to practise this skill (Let me do it)
 • self-marking questions to help you understand and use this skill.

Resources

eWorkbook SkillBuilder — Calculating distance using scale (ewbk-8744)

Video eLesson SkillBuilder — Calculating distance using scale (eles-1653)

Interactivity SkillBuilder — Calculating distance using scale (int-3149)

Newtown
Oldtown

N

Use the tip of your pencil or a pin
to keep the paper on the curve.
You can then pivot the paper
around without losing your place.

FIGURE 4  Measuring curved distances 
with a scale using a paper edge

learnON
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4.8 How people use deserts

LEARNING INTENTION

By the end of this subtopic, you will be able to explain how deserts are used and valued, and identify human 
causes of land degradation in desert landscapes.

4.8.1 Traditional livelihoods
Although not many people live in deserts, these environments have been important to traditional communities 
for many years. People either adapt to living in deserts or transform deserts to suit their needs. People are also 
attracted to desert regions to mine resources.

There are communities who live in deserts, many using a mixture of traditional and modern ways of living. 
Examples include the Bedouin of the Middle East and Sahara, the Tuareg of the Sahara in North Africa, the 
Topnaar in the Namib Desert and the San peoples of the Kalahari in southern Africa (see FIGURE 1), the 
Timbisha Shoshone of the Mohave Desert in the USA, and the communities from the Atacama Desert in 
South America.

Some of these communities are nomadic and live traditional lives, moving with the seasons and obtaining 
all their needs from the land or herding animals and trading with people in settlements. It is important to 
understand that not all people from traditional desert cultures are still desert-dwellers. In some deserts the 
traditional ways have adapted and evolved as greater contact has been made with other cultures. Many  
previously nomadic groups now choose or have been forced to live in permanent settlements or towns.

The San people
The San people, also commonly known as the ‘Bushmen of the Kalahari’, are the First Nations people of 
Southern Africa. San were traditionally semi-nomadic, moving seasonally within certain defined areas based on 
the availability of resources. The San adapted to living in desert conditions through their excellent survival and 
hunting tactics, involving poison arrows and sucking water from wet soil through 
hollow reeds. The last of the Kalahari San were forcibly removed and resettled into 
camps by the Botswana government in 2002 to make way for diamond mining. The 
San people that remain have adopted many strategies for political, economic and 
social survival but still pass along many of their traditional cultural practices.

(a) (b)

FIGURE 1  (a) and (b) The San people now live in permanent settlements, rather than living a seasonally nomadic 
lifestyle; however, some do earn a living sharing their culture and customs with tourists.

nomadic    a group that moves 
from place to place depending on 
the food supply, or on pastures for 
animals
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4.8.2 Desert resources
Many of the changes in deserts have been brought about by developments in technology. These changes have 
resulted in water being extracted and used to grow crops, and minerals being mined and used in many ways.

Water in the desert
Drilling equipment and pumps have allowed bores to tap into groundwater in aquifers deep below the desert 
surface. This has transformed some deserts in northern Africa and the Middle East into a series of circular 
irrigation fields — some of these can be up to 3 kilometres in diameter. In Australia, groundwater from the 
Great Artesian Basin (a huge underground water source) has enabled desert communities to exist and grazing 
to take place. Unfortunately, the groundwater in many areas is being pumped out far more quickly than it is 
being replaced and may be in danger of running out.

Desalination plants have also provided water to desert communities in many areas, 
especially the Middle East, including large cities such as Dubai.

Mining in deserts
Many deserts contain valuable mineral deposits that were formed in the arid environment or have been exposed 
by erosion.

Examples of mining resources include:
 • iron and lead-zinc ore — mined in Australian deserts
 • phosphorus (used to make fertilisers) — 

mined in the Sahara region
 • borates (used to make glass, ceramics, 

enamels and agricultural chemicals) mined 
in the deserts of the United States

 • copper, iron ore and nitrates (used in 
fertiliser)  — mined in the Atacama Desert

 • precious metals such as gold, silver and 
platinum — mined in the deserts of 
Australia, America and central Asia

 • uranium (used in nuclear power generation) 
— mined in Australia and the United States

 • diamonds — mined in the Kalahari and 
Namib deserts of Africa

 • oil — found in the desert regions of the 
Middle East, mainly in Kuwait, Iraq, Iran 
and Saudi Arabia.

FIGURE 3  A uranium mine next to the Colorado River in 
the United States

FIGURE 2  (a) Aerial photograph of a circular irrigation field in the USA; (b) False-colour Landsat satellite image 
of circular irrigation fields near Riyadh, Saudi Arabia

(a) (b)

desalination    the process of 
removing salt from sea water
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4.8 ACTIVITIES

 1. Investigate one of the desert communities mentioned in this subtopic. Conduct research to identify 
where these communities generally live, and find examples of their traditional ways of life, including living 
conditions and shelter. Present your information in an interesting way, such as a Prezi, Keynote or PowerPoint 
presentation, and use images and maps where possible.

 2. Make a sketch of FIGURE 3. Label your sketch to include the river, the mine site and buildings/roads.

4.8 EXERCISE

Check your understanding

 1. List the sources of water in a desert that can be used to grow crops and provide water for people.
 2. Outline two ways that technology has enabled water to be used in deserts. 
 3. Where do the following peoples traditionally live: Bedouin, Tuareg, Topnaar, San and Timbisha?
 4. Define the term nomadic.
 5. Outline why the lives of peoples who traditionally lived in the desert have changed over time. 
 6. Identify three types of mining resources found in Australian deserts, and outline what they are used for.

Apply your understanding

 7. Why is it important to use groundwater sustainably? 
 8. Do you think most desert people adapt to live in the desert environment, or adapt the environment to live in 

the desert? Give two examples to support your reasoning.
 9. What do you think are the similarities and differences in the lifestyles of the Bedouin, Tuareg, Topnaar, San 

and Timbisha peoples? Explain two similarities and two differences.
 10. Study FIGURE 2 (b). Explain what the small red circles in the image show.  
 11. Study FIGURE 3.
 a. How has mining changed this environment?
 b. What issues could arise due to the location of this mine?
 c. What might happen to this area when mining stops?
 12. Why might a desert environment suit the needs of nomadic peoples?
 13. Where is the Great Artesian Basin located and why is it important? 

Challenge your understanding

 14. Suggest specific ways that desert mining might affect desert-dwelling people. 
 15. Predict whether the numbers of people living in deserts will increase or decrease in the future. Give reasons 

for your view.
 16. If you were required to move to a desert location in central Australia, what do you think would be the greatest 

difficulty you would face? Give a detailed explanation of how you made your decision. 

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.

Resources

eWorkbook How people use deserts (ewbk-0723)

Video eLesson How people use deserts — Key concepts (eles-5054)

Interactivity How people use deserts (int-8403)

Learning pathways

 ■ LEVEL 2
1, 6, 7, 9, 14

 ■ LEVEL 1
3, 4, 10, 13, 16

 ■ LEVEL 3
2, 5, 8, 11, 12, 15
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4.9 Antarctica — A cold desert

LEARNING INTENTION

By the end of this subtopic, you will be able to explain why Antarctica is classified as a desert, describe how 
Antarctica is used by people and outline how it has changed as a result.

The content in this subtopic is a summary of what you will find in the online resource.

Antarctica and the seas that surround it contain valuable natural 
resources. The landscape and unique wildlife also attract growing 
numbers of tourists who have the potential to cause significant 
damage. How do we protect and manage such an important place?

To learn more about protecting and managing Antarctica, go to your 
learnON resources at www.jacPLUS.com.au.

Contents
 • 4.9.1 Understanding Antarctica
 • 4.9.2 Ways that people use Antarctica

4.10 Investigating topographic maps —  
   The Sahara Desert

LEARNING INTENTION

By the end of this subtopic, you will be able to locate and describe key features on a topographic map of a desert 
region, and use your observations as evidence of how deserts affect settlements.

4.10.1 The expanding Sahara
Nouakchott, the capital city of Mauritania in West Africa, is 
slowly being engulfed by the Sahara Desert. Years of drought, 
deforestation and poor farming methods have all contributed to 
the desertification (the process of an area becoming a desert). 
The Mauritanian government has planted corridors of vegetation 
(greenbelts) to act as a barrier; however, not all of these have 
worked. (View FIGURE 1 full-size in this topic online.)

FIGURE 1  Colour satellite image of 
Nouakchott, Mauritania, 2017

learnON

FIGURE 1  Emperor penguins on 
Coulman Island

Resources

eWorkbook Antarctica — A cold desert (ewbk-8752)

Video eLesson Antarctica — A cold desert — Key concepts (eles-5055)

Interactivity Antarctica — A cold desert (int-7842)

Deepen your understanding of this topic with related case studies and questions >  
Exploring places > Antarctica > Antarctica: human features
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FIGURE 2  Topographic map of Nouakchott, Mauritania, 2021
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4.10 EXERCISE

Check your understanding

 1. Refer to the topographic map of Nouakchott to answer the following.
 a. List four landform features that are shown on the map.
 b. Identify the area reference of the city of Nouakchott.
 c. Using the scale, how far is Nouakchott from the coastline?
 d. How close are the sand and the dunes to the built-up areas?
 2. Decide whether the following wells provide a good drinking water source for humans.
 a. Hassei Omar
 b. Ti-n-Oueich
 c. El Ouarouariya
 3. Describe how the map confirms that desertification is a problem in Nouakchott.
 4. What is an ‘intermittent’ well?
 5. Identify the area reference of:
 a. the power plant
 b. the demineralisation plant.
 6. Approximately what proportion of this map area is sand?

Apply your understanding

 7. Explain what is meant by 'desertification' and how it is affecting Nouakchott.
 8. Would a greenbelt help to reduce the impact of desertification in this area? Give reasons why or why not.
 9. Why might increasing populations in arid and semi-arid areas contribute to desertification?
 10. Explain why, when land becomes desert, its ability to support surrounding populations of people and animals 

declines significantly.
 11. What is ‘overgrazing’ and why might it affect this area?
 12. Why might some greenbelts fail to stop desertification?

Challenge your understanding

 13. Predict what impact the sand dunes might have on the wells and roads.
 14. Write a proposal to the Mauritanian government suggesting where greenbelts (corridors of vegetation) should 

be placed. Include the area reference of where your greenbelts will go and what they will help protect.
 15. Suggest specific ways that mining might affect people in this area.
 16. What current activities should be abandoned immediately by the people living in this area? Name two and 

suggest what impacts stopping these activities might have on the area. 

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.

Resources

eWorkbook Investigating topographic maps — The Sahara Desert (ewbk-8760)

Digital document Topographic map of Nouakchott, Mauritania (doc-20643)

Video eLesson Investigating topographic maps — The Sahara Desert — Key concepts (eles-5056)

Interactivity Investigating topographic maps — The Sahara Desert (int-8404)

Google Earth Nouakchott, Mauritania (gogl-0131)

 ■ LEVEL 2
1, 3, 8, 9, 14

 ■ LEVEL 1
2, 5, 7, 10, 13

 ■ LEVEL 3
4, 6, 11, 12, 15, 16

Learning pathways
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4.11 Thinking Big research project —  
    Desert travel brochure

The content in this subtopic is a summary of what you will find in the online resource.

Scenario
Your graphic design business is applying for a contract to design travel brochures to amazing locations. The 
tourism company offering the contract would like you to create a sample brochure to showcase your ideas for 
the project.

Task
Your team must create a trifold tourist brochure featuring one desert.

Go to your Resources tab to access all of the resources you need to complete this project.

Resources

ProjectsPLUS Thinking Big research project — Desert travel brochure (pro-0170)

learnON
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4.12 Review
4.12.1 Key knowledge summary
4.2 Deserts around the world

 • Deserts can be hot or cold and are defined by the amount of rainfall they receive.
 • Deserts are located on every continent except Europe.

4.4 How the climate forms deserts
 • Different climate types are responsible for the formation of deserts in a variety of places in the world.
 • Latitude and longitude, mountain ranges, ocean currents, hot interiors and polar locations can all 

contribute to desert formation.

4.5 The processes that shape desert landforms
 • There are many different landscapes in deserts — sand dunes, claypans, alluvial fans and mesas 

are examples.
 • Desert landscapes are formed by a combination of erosion and deposition.

4.6 Australia’s desert areas
 • Australia is the world’s driest inhabited continent and over 70 per cent is arid or semi-arid.
 • The deserts in Australia are hot deserts with low rainfall and high temperatures. Most are located 

in central and western Australia; some are sandy, others are stony and many have shrubs, trees and 
intermittent streams.

 • Lake Mungo in New South Wales is in a semi-arid environment. Over 40 000 years ago Lake Mungo 
was a shallow lake teeming with fish and birds that supported a large human population. As a result of a 
drying climate over thousands of years, Lake Mungo became dry and is now protected for its cultural and 
natural importance.

4.8 How people use deserts
 • There are many communities around the world who live in deserts.
 • Many important minerals are found in deserts, creating significant industries in some countries.
 • Human activities are increasing rates of desertification.

4.9 Antarctica — A cold desert
 • Antarctica is a polar desert where the coldest temperature on Earth was recorded in 2018. It receives so 

little precipitation that it is even drier than the Sahara Desert.
 • The Antarctic Treaty was formulated by many countries to protect Antarctica.
 • Tourism and scientific research are the main activities in Antarctica.

4.12.2 Key terms

arroyo    channel or stream that is normally dry but fills quickly with heavy rain (also called a wadi)

blizzard    a strong and very cold wind containing particles of ice and snow that have been whipped up from the ground

deposition    the laying down of material carried by rivers, wind, ice and ocean currents or waves

desalination    the process of removing salt from sea water

erosion    the wearing away and removal of soil and rock by natural elements, such as wind, waves, rivers or ice, and by 
human activity

humidity    the amount of water vapour in the atmosphere

intermittent creek    a creek that flows for only part of the year following rainfall

katabatic wind    very strong winds that blow downhill

leeward    the side of mountains that faces away from rainbearing winds

nomadic    a group that moves from place to place depending on the food supply, or on pastures for animals

rain shadow    the drier side of a mountain range, cut off from rain-bearing winds

sastrugi    parallel wave-like ridges caused by winds on the surface of hard snow, especially in polar regions
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4.12.3 Reflection
Complete the following to reflect on your learning.

Revisit the inquiry question posed in the Overview:

Hot and sandy? Cold and windy? What are the features of a landscape that make it a desert?

 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.

Subtopic Success criteria

4.2 I can explain the characteristics of deserts.

I can describe where the world’s deserts are located.

4.3 I can interpret latitude and longitude readings on a map.

4.4 I can explain the climatic processes that form and change deserts.

4.5 I can explain how deserts are shaped by wind and water.

4.6 I can describe where Australia’s deserts are located and outline 
their characteristics.

I can explain the cultural and natural significance of Lake Mungo.

4.7 I can use the scale of a map to calculate distance.

4.8 I can explain how deserts are used and valued.

I can identify human causes of land degradation.

4.9 I can explain why Antarctica is classified as a desert.

I can explain how Antarctica is used and changed by people.

4.10 I can describe features on a topographic map of a desert region.

I can use my observations as evidence of how deserts affect 
settlements, and how human activities affect deserts.  

subtropics    the areas of Earth just north of the Tropic of Cancer and just south of the Tropic of Capricorn

treaty    a formal agreement between two or more countries

windward    the side of mountains that face rain-bearing winds

Resources

eWorkbook Chapter 4 Student learning matrix (ewbk-8448)
Chapter 4 Reflection (ewbk-8449)
Chapter 4 Extended writing task (ewbk-8450)

Interactivity Chapter 4 Crossword (int-7597)PAGE PROOFS
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ONLINE RESOURCES  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.

 eWorkbook

 4.1 Chapter 4 eWorkbook (ewbk-7984)  ■
 4.2 Deserts around the world (ewbk-8724)  ■
 4.3 SkillBuilder — Using latitude and longitude  

(ewbk-8728)  ■
 4.4 How the climate forms deserts (ewbk-8732)  ■
 4.5 The processes that shape desert landforms  

(ewbk-0717)  ■
 4.6 Australia’s desert areas (ewbk-8740)  ■
 4.7 SkillBuilder — Calculating distance using scale  

(ewbk-8744)  ■
 4.8 How people use deserts (ewbk-0723)  ■
 4.9 Antarctica — A cold desert (ewbk-8752)  ■
 4.10 Investigating topographic maps — The Sahara  

Desert (ewbk-8760)  ■
 4.12 Chapter 4 Student learning matrix (ewbk-8448)  ■
  Chapter 4 Reflection (ewbk-8449)  ■
  Chapter 4 Extended writing task (ewbk-8450)  ■

 Sample responses

 4.1 Chapter 4 Sample responses (sar-0139)  ■

 Digital document

 4.10 Topographic map of Nouakchott, Mauritania  
(doc-20643) ■

 Video eLessons

 4.1 Desert landscapes — Desertscapes (eles-1625)  ■
  Deserts — Photo essay (eles-5334) ■
 4.2 Deserts around the world — Key concepts  

(eles-5082)  ■
 4.3 SkillBuilder — Using latitude and longitude (eles-1652)  ■
 4.4 How the climate forms deserts — Key concepts  

(eles-5051)  ■
 4.5 The processes that shape desert landforms — Key 

concepts (eles-5052)  ■
 4.6 Australia’s desert areas — Key concepts (eles-5053)  ■
 4.7 SkillBuilder — Calculating distance using scale  

(eles-1653)  ■
 4.8 How people use deserts — Key concepts (eles-5054)  ■
 4.9 Antarctica — A cold desert — Key concepts  

(eles-5055)  ■
 4.10 Investigating topographic maps — The Sahara  

Desert — Key concepts (eles-5056)  ■

 Interactivities

 4.2 Great deserts of the world (int-3106)  ■
  The distribution of the world’s deserts (int-3611)  ■
 4.3 SkillBuilder — Using latitude and longitude (int-3148)  ■
 4.4 How to make a desert (int-3107)  ■
  Formation of coastal deserts (int-3629)  ■
  Formation of rain-shadow deserts (int-3628)  ■

  Formation of subtropical deserts in Africa (int-3627)  ■
  Yuma, Arizona climograph (int-3612) ■
  Climate graphs (int-0780)  ■
 4.5 Desert landforms (int-7841)  ■
 4.6 Evolving Lake Mungo (int-3108)  ■
  The location and distribution of Australia’s deserts  

(int-3614)  ■
  Location of Willandra Lakes, including Lake Mungo  

(int-3615)  ■
 4.7 SkillBuilder — Calculating distance using scale  

(int-3149)  ■
 4.8 How people use deserts (int-8403)  ■
 4.9 Antarctica — A cold desert (int-7842)  ■
 4.10 Investigating topographic maps — The Sahara  

Desert (int-8404)  ■
 4.12 Chapter 4 Crossword (int-7597)  ■

 ProjectsPLUS

 4.11 Thinking Big research project — Desert travel  
brochure (pro-0170)  ■

 Fieldwork

 4.4 Recording rainfall (fdw-0002)  ■
 4.6 Great Sandy Desert virtual fieldwork (fdw-0003) ■

 Google Earth

 4.4 Alice Springs (gogl-0047) ■
  Khormaksar, Yemen (gogl-0048) ■
  Mungo National Park (gogl-0084) ■
  4.6 The Great Sandy Desert (gogl-0121) ■
 4.10 Nouakchott, Mauritania (gogl-0131) ■

 Weblinks

 4.1 Sahara (web-1039) ■
 4.4 Desert rain (web-4070) ■
 4.6 Bureau of Meteorology (web-4071) ■
  Timeline maker (web-4072) ■
 4.9 Life in Antarctica (web-4066) ■
  Biosecurity fears (web-4068) ■
  Antarctic weather (web-4069) ■
  Antarctic tourism dangers (web-6034) ■

 myWorld Atlas

 4.9 Deepen your understanding of this topic with related 
case studies and questions > Exploring places > 
Antarctica > Antarctica: human features (mwa-4436) ■

Teacher resources

There are many resources available exclusively for teachers 
online.PAGE PROOFS



4.3 SkillBuilder — Using latitude and longitude

LEARNING INTENTION

By the end of this subtopic, you will be able to interpret and calculate latitude and longitude readings on a map.

4.3.1 Tell me

What are latitude and longitude?
Latitude and longitude are imaginary grid lines encircling the Earth. They can be drawn over a map to help us 
locate a place.

The lines that run parallel to the equator are called parallels of latitude. Each line is measured in degrees 
north (N) and south (S) of the equator (0°). Each degree is then divided into 60 smaller divisions called 
minutes (for example, 75°10’ is 75 degrees and 10 minutes). The equator divides the Earth into two parts — 
the northern hemisphere and the southern hemisphere. The latitude at the North Pole is 90°N, and the latitude 
at the South Pole is 90°S. All places have a latitude reading somewhere between 0° and 90°N, or 0° and 90°S. 
(You can remember that latitude runs parallel to the equator, which looks side-to-side on a map or globe, by 
remembering that ‘lateral’ means sideways.)  

For example, the latitude of Philadelphia in the United States is 40°00’N: 40 degrees and zero minutes north of 
the equator.  

Lines of longitude run north to south from the North Pole to the South Pole. These are called meridians of 
longitude and are also measured in degrees. The Prime (or Greenwich) Meridian (0°) runs through Greenwich 
Observatory near London, England. Places are either east (E) or west (W) of this line. All places have a 
longitude reading somewhere between 0° and 180°E, or 0° and 180°W. (You can remember that longitude 
runs north and south by remembering that lines of longitude look to ‘go longways’ or up and down on a map 
or globe.)  

For example, the longitude of Philadelphia in the United States is 75°10’W: 75 degrees and ten minutes west 
of the Prime Meridian.
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FIGURE 1  The parallels of latitude
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Why are latitude and longitude useful?
Latitude and longitude are used to give the precise location of a place in an atlas, on a globe, or on a map 
showing a large region. Lines of latitude and longitude form a grid pattern on a map and this makes identifying 
the location of a place easy. For example, Philadelphia in the United States can be found at 40°N 75°W. A 
gazetteer index lists latitude and longitude readings of all places featured in an atlas.

Latitude and longitude are useful for identifying exact locations when, for example:
 • sailing on the open ocean
 • flying across vast expanses
 • determining a GPS reading
 • viewing Google Earth
 • studying maps to plan a touring holiday.

Model
Philadelphia in the United States is located at 40°00’N 75°10’W. 
Further east, on the coast, is Boston at 42°20’N 71°05’W. Dallas 
in the central south of the country is at 32°47’N 96°48’W. On 
the west coast, Los Angeles is at 34°00’N 118°15'W and San 
Francisco is at 37°45’N 122°27’W.

Using latitude and longitude accurately involves:
 • identifying the precise location of a place
 • accurately reading meridians of longitude
 • accurately reading parallels of latitude
 • writing the reading correctly.

4.3.2 Show me

How to use latitude and longitude

You will need:
 • a map with a latitude and longitude grid
 • a ruler.

Procedure
To give the latitude and longitude readings of a location, complete the following steps.

Step 1

Determine the place for which you want to give a latitude and longitude reading.

Step 2

Begin with the parallels of latitude. Determine the degrees on the line closest to the location. For example, 
in FIGURE 4 Philadelphia is at 40°N — it is exactly on the 40° line of latitude and north of the equator. 
The equator (0°) is not shown in FIGURE 4 but can be assumed to be off the bottom of the map, given the 
descending latitude readings on the right-hand side of the map. Not all parallels of latitude are drawn on a map 
and so you will often have to work out what the closest line of latitude is. In FIGURE 4, Dallas is at 33°N.

You may have noticed in FIGURE 4 that an additional parallel of latitude has been drawn and labelled the Tropic 
of Cancer. This line is at 23.5°N. A similar line is found at 23.5°S and is known as the Tropic of Capricorn. It 
passes through northern Australia just near Rockhampton. It is between these two lines that the Sun moves and 
determines our seasons.
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FIGURE 3  Latitude and longitude lines 
form a grid pattern.
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Step 3

Each degree on the grid is made 
up of 60 minutes. It is likely that 
a place is not situated exactly on 
the degree line, so you will need to 
determine a minute reading as well. 
This becomes especially evident 
in smaller-scaled maps. Calculate 
the minutes for the place you are 
identifying. It is often a good idea 
to place a ruler on the map or use a 
finger to follow a line so that your 
eyes don’t accidentally cross to 
another grid square.

Step 4

Combine the readings to get a 
precise latitude for place. Place A 
in FIGURE 5 is at 33°55’S. (The ‘S’ 
indicates that this place is south of 
the equator.)

Step 5

Longitude is calculated in a similar manner. Find the north–south line (meridian) closest to the place. Take the 
line reading and then the degrees reading. For example, in FIGURE 4 Philadelphia is at 75°W. The ‘W’ indicates 
it is west of the Prime Meridian. The Prime Meridian is not shown on FIGURE 4 but the numbering on the 
meridians at both the top of the map and the bottom of the map indicate that the Prime Meridian is off the map 
to the right. On a more detailed map, a minute reading could also be obtained.

Step 6

When combining the grid readings, latitude always comes first. A useful tip is to remember that ‘latitude’ 
comes before ‘longitude’ alphabetically. In FIGURE 4, Philadelphia is at 40°N 75°W. In FIGURE 5, place B is at 
33°15'S 40°50'E. Check that you can find these two places.

Step 7

In the gazetteer index of an atlas, the reading for 
Philadelphia is listed as 40°00'N 75°10'W. Have 
a look in an atlas gazetteer index, usually in the 
back of the atlas, as the places are all identified 
by latitude and longitude. With a partner, test 
each other by naming and looking up locations 
on a map and practising giving their latitude and 
longitude.

Resources

eWorkbook SkillBuilder — Using latitude and longitude (ewbk-8728)

Video eLesson SkillBuilder — Using latitude and longitude (eles-1652)

Interactivity SkillBuilder — Using latitude and longitude (int-3148)

15’

33ºS
Minutes

50’

B

A55’

34ºS

40ºE 41ºE

FIGURE 5  Showing minutes of a degree

Van Diemen, Cape  80 C9 11.10   130.22 E

Van Diemen Gulf  80 C9
Vanern, Lake  114 G4
Vanersborg  114 G4 58.23 N

Vangunu, island  89 G3
Vanimo  88 D3 2.40 S 141.17 E

Vannes  116 C4 47.40 N 2.44 W

Van Rees Range  88 C3
Vanrhynsdorp  126 B1 31.36 S 18.45 E

Latitude

Longitude

12.19 E

FIGURE 6  A sample from the gazetteer index
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4.3.3 Let me do it
Complete the following activities to practise this skill.

4.3 ACTIVITIES

 1. Using FIGURE 1 in subtopic 4.6, give the latitude and longitude readings at the centre of the listed deserts to 
complete the table below.

Desert Latitude and longitude reading

Gibson

Tanami

Simpson

Great Sandy

 2. Apply your skills in using latitude and longitude to answer the following questions.
 a. Which desert can be found at 22°S 133°E?
 b. This South Australian desert can be found at 29°S 141°E. What is its name?
 c. Give a latitude and longitude reading such that a person would find themselves at Davenport Range.
 d. If you were to travel the full length of the Great Dividing Range, at what latitude and longitude would you 

begin and finish?
 e. Which range extends furthest east — Hamersley, Carnarvon or Robinson? Give the latitude and longitude 

reading at its most easterly point.

Checklist

I have:
 • identified the precise location of a place
 • accurately read parallels of latitude
 • accurately read meridians of longitude
 • written the readings correctly.

int-3148
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4.7 SkillBuilder — Calculating distance using scale

LEARNING INTENTION

By the end of this subtopic, you will be able to use the scale of a map to calculate distance.

4.7.1 Tell me

What does it mean to calculate distance using scale?
Calculating distance using scale involves working out the actual distance from one place to another using a 
map. The scale on a map allows you to convert distance on a map or photograph to distance in the real world 
— what it represents on Earth’s surface. A linear scale is the easiest to use. Sometimes the distance being 
measured between places is not straight.

Why is calculating distance by using scale useful?
Calculating distance by using scale provides a spatial understanding of an area. If you go to an unfamiliar 
place for a holiday and the tourist map does not have a scale, it is very difficult to know how far it is between 
places on the map and therefore how long it might take to walk or drive between them. Maps and photographs 
often show large areas of the Earth on a page. Many people use maps or photographs to gather information and 
need to understand the distances between places. Examples of people who calculate distance by using scale 
include:

 • architects
 • town planners
 • engineers
 • pilots
 • farmers
 • tourists.

Model
The linear scale of this map (FIGURE 1) is shown in the lower left corner. The shaded Bedouin lands are seen in 
the key/legend. The Sahara Desert, where the Bedouin people live, is approximately 5250 kilometres from west 
to east and on average 1900 kilometres from north to south.

A good calculation of distance using scale involves accurately converting a ruler-measured distance on a map 
to an actual distance by using a linear scale.

4.7.2 Show me

How to calculate distance using scale
You will need:

 • a map or photograph with a linear scale
 • a piece of paper with a straight side for marking places
 • a light grey pencil
 • a piece of string
 • a pencil.

Procedure
To calculate the distance between places or around places, it is easiest if you have a map or photograph that 
has a linear scale, as shown in FIGURE 1.

eles-1653
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Step 1

Determine the two places between which you 
want to know the distance. If it is a straight-
line distance between the two places — the 
distance ‘as the crow flies’ — then your paper 
edge must be long enough to go between these 
points. If not, and the distance is winding, 
then you will need to learn to bend your paper 
(jump to Step 4) or use a piece of string (jump 
to Step 8).

Step 2

Place the straight edge of the piece of paper 
between the two places. Mark the two ends 
of the distance on the edge. Label the place 
names at each end. 

Step 3

Place this marked edge of paper onto the 
linear scale on the map with one end at 0. 
Read off the distance on the scale. If the 
distance is longer than the scale bar on the 
map, mark your paper edge where the scale 
bar ends and move this new mark to 0, 
repeating as often as required, then add the 
distances to find the total. Don’t forget to add 
the unit of measurement (for example, metres 
or kilometres).
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Step 4

If the distance is winding rather than straight 
— perhaps you are following a road through 
hills, or a river winding its way downstream, 
or a hiking track across a ridge — begin by 
placing the edge of the paper against the 
starting point, marking the edge with the 
place name.

Step 5

Move the paper carefully so the edge follows 
the curve on the map. Use your pencil to 
apply light pressure while you adjust the 
paper edge to the curve.

Step 6

Mark and label the end point on your paper.

Step 7

Place the paper along the linear scale and 
read off the distance between your two places 
as you did in Step 3. Don’t forget to add the 
unit of measurement (for example, metres or 
kilometres).

Step 8

The technique using a piece of string is 
risky — if you let go of the piece of string, 
you’ll have to start again! Place one end of 
the string at your starting point, and bend the 
string around the winding distance.

Mark the total distance carefully and place 
the string against the linear scale to calculate 
the total distance between the two places. One 
end of the string must be at 0. Read off the 
distance on the scale. If the distance is longer 
than the scale bar on the map, mark the string 
or hold it carefully where the scale bar ends and move this new mark to 0, repeating as often as required. If 
you have to do this, you will need to add the distances to find the total distance between the named places. 
Don’t forget to add the unit of measurement (for example, metres or kilometres).

Newtown
Oldtown

N

Use the tip of your pencil or a pin
to keep the paper on the curve.
You can then pivot the paper
around without losing your place.

FIGURE 4  Measuring curved distances with a scale using a 
paper edge

FIGURE 5  Measuring curved distances with a scale using a 
piece of string

Resources

eWorkbook SkillBuilder — Calculating distance using scale (ewbk-8744)

Video eLesson SkillBuilder — Calculating distance using scale (eles-1653)

Interactivity SkillBuilder — Calculating distance using scale (int-3149)
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4.7.3 Let me do it
Complete the following activity to practise this skill.

4.7 ACTIVITY

Using FIGURE 1 in subtopic 4.6, complete the following.
 a. How far is it from the west to the east of the Great Victoria Desert?
 b. How far is it between the Central Desert and the Simpson Desert?
 c. Calculate the distance around the Tanami Desert.
 d. What is the distance around the area designated as ‘arid zone’?
 e. What length of ‘arid zone’ boundary is also on the coast of Australia?

Checklist

I have:
 • accurately converted a distance measured on a map to an actual distance by using a linear scale.

int-3149
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4.9 Antarctica — A cold desert

LEARNING INTENTION

By the end of this subtopic, you will be able to explain why Antarctica is classified as a desert, describe how 
Antarctica is used by people and outline how it has changed as a result.

4.9.1 Understanding Antarctica
Like hot deserts, polar deserts are areas 
with annual precipitation of less than 
250 millimetres, but they have a mean 
temperature during the warmest month 
of less than 10 °C. Polar deserts are 
found in both the Arctic and Antarctic 
regions. Antarctica is not only a 
desert — it is also the driest, coldest 
and windiest continent on Earth.

Australia is the driest inhabited 
continent on Earth, but Antarctica is 
even drier. Much of Australia’s interior 
receives less than 250 millimetres of 
precipitation per year. The interior 
of Antarctica receives less than 
50 millimetres. The coastal areas receive 
the highest levels of precipitation, but 
this is still only about 200 millimetres.

Most of Antarctica is too cold for rainfall; the majority of the precipitation falls as snow. Some valleys in 
Antarctica have not received any rain for 2 million years. It also snows very little in Antarctica, particularly in 
the interior.

In places, the ice sheet covering Antarctica is 4.8 kilometres deep (see FIGURE 2). Most of the ice that covers 
the continent has been there for thousands of years. In winter, as the surrounding oceans freeze, the area of 
Antarctica is almost double what it is in summer.
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FIGURE 2  A cross-section showing the mountains below the ice and some of the thickest parts of the Antarctic 
ice sheet

FIGURE 1  Emperor penguins on Coulman Island
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Antarctica is dry
Antarctica may seem like the wettest place in the world because 
it is covered in ice, but it’s actually drier than the Sahara Desert. 
Despite this, Antarctica’s ice holds 70 per cent of the world’s fresh 
water supply.

Most places in Antarctica receive no rain or snow at all. Very cold 
air does not have the capacity to hold enough water to create rain or 
snow. This means that Antarctica is the world’s biggest desert. All 
drinking water in Antarctica is obtained by melting the ice. Unlike in 
hot deserts, there is little evaporation from Antarctica, so the relatively 
small amount of snow that does fall doesn’t disappear. Instead it 
builds up over hundreds and thousands of years into enormously thick 
ice sheets.

Antarctica is cold
On 29 July 1983, Russian scientists at Vostok Base, high on 
Antarctica’s polar plateau, recorded a temperature of –89.2 °C, the 
lowest on record. During the coldest months (July to August), the 
average temperature at the South Pole is –60 °C. During the warmest 
months (December to January), it rises to –28 °C.

There are three main reasons why Antarctica is so cold.
 1. Antarctica’s position on the globe means that the Sun’s rays 

strike the Earth’s surface at a low angle, and therefore have a 
much larger area to heat than at other places on the planet.

 2. Most of the Sun’s heat that does reach Antarctica is reflected into space by the white ice that covers the 
continent. This also explains why you must always wear sunglasses or goggles in Antarctica.

 3. Antarctica is surrounded by the cold waters of the Southern Ocean.

Antarctica is windy
Australian polar explorer Douglas Mawson lived in a wooden hut for two complete Antarctic winters, in the 
strongest winds ever recorded. Mawson’s measurements revealed an average wind speed of over 70 kilometres 
per hour and gusts of over 300 kilometres per hour. The men in his expedition team always carried an ice axe 
with them to avoid being blown into the sea. Mawson called Antarctica ‘the home of the blizzard’.

As the air over the polar plateau becomes colder, it becomes more dense, until gravity pulls it down off the 
plateau towards the Antarctic coast. This creates very strong winds, called katabatic winds, which can blow 
continually for weeks on end and carry small pellets of ice. These winds combined with 
the severe cold can be fatal; at –20 °C, exposed human flesh begins to freeze when the 
wind reaches only 14 kilometres per hour.

Katabatic winds also cause blizzards, which sweep up loose snow and blow it 
about ferociously. Such blizzards were the cause of death among many early 
Antarctic explorers.

The winds also shape the landscape, carving it into irregular shapes called sastrugi  
(see FIGURE 4). These shapes range in height from 150 millimetres to 2 metres. 
Travelling across sastrugi is extremely difficult.

Note: Precipitation = zero
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FIGURE 3   A climograph for 
Mawson Base, Antarctica

Source: Wiley Art

katabatic wind    very strong winds 
that blow downhill

blizzard    a strong and very cold 
wind containing particles of ice 
and snow that have been whipped 
up from the ground

sastrugi    parallel wave-like ridges 
caused by winds on the surface 
of hard snow, especially in polar 
regions
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4.9.2 Using and protecting Antarctica
Antarctica and the seas that surround it contain valuable resources. Antarctica is also the temporary home of 
more than 4000 people in summer and 1000 in winter. Most are scientists and support staff. These people work 
in more than 66 research stations representing 30 different nations.

Mining
There are great difficulties in looking 
for mineral deposits in rocks that 
lie beneath thousands of metres of 
ice. Therefore, most exploration has 
taken place in the ice-free areas of 
Antarctica. Scientists now believe there 
are deposits of many valuable minerals 
in Antarctica, including coal, iron ore, 
copper, lead and uranium, and traces of 
minerals such as gold and zinc. There 
are also mineral beds lying under the 
continent’s Transantarctic Mountains, 
and large areas that may contain 
deposits of oil and gas (see FIGURE 6).

FIGURE 4   Sastrugi lie in the direction of the prevailing wind. They are as hard as rock.

FIGURE 5  Esperanza, a permanent, year-round Argentinian 
research base, Antarctica
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Despite the presence of these valuable minerals, there are no operating mines in Antarctica. Given the 
conditions — the extreme cold, the rough seas and the wind — mining operations would be very difficult 
and potentially dangerous to the environment. Mining (other than for scientific purposes) is banned under the 
Antarctic Treaty. This is to prevent the possibility of polluting the environment (for example, through an oil 
spill or by digging a quarry).

The Antarctic Treaty
By the mid-1950s, Australia, New Zealand, the United Kingdom, France and Argentina were actively exploring 
Antarctica. These countries declared territorial claims over parts of Antarctica while others were fishing, 
whaling and conducting scientific research and mineral exploration in the region.

People began to realise that this unique wilderness needed to be protected. In 1958, 12 countries agreed to 
preserve Antarctica. This led to an international agreement called the Antarctic Treaty, which came into force 
in 1961. The treaty covers the area south of 60°S latitude. It has been signed by more than 52 countries who 
meet regularly to discuss issues affecting Antarctica. The treaty:

 • prohibits military activity
 • protects the Antarctic environment
 • fosters scientific research
 • recognises the need to protect Antarctica from uncontrolled destruction and 

interference by people.
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FIGURE 6  Potential sources of minerals in Antarctica
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between two or more countries
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Tourism
The number of tourists to Antarctica 
has increased significantly since the 
mid-1990s, with a peak of more than 
51 000 in 2017–18. However, more 
people will attend one game of AFL 
football in Melbourne than will visit 
Antarctica in one year. Given the scale 
(size) of Antarctica, tourist numbers are 
therefore still small.

Most tourists go to Antarctica on board 
cruise ships. There are opportunities 
for people to land on the ice. This often 
requires use of a Zodiac inflatable boat 
between ship and shore. There are no 
tourist facilities on Antarctica — people 
must return to the ships, for example, to 
sleep, eat and shower.

Sightseeing is the main activity for tourists. Other activities include kayaking, visiting research stations, 
walking and snowboarding. Other types of tourism include flights over the continent and flights that include 
landing on the ice.

Tourism can create problems, such as pollution from oil spills and disturbance to animal colonies. Therefore, 
the International Association of Antarctica Tour Operators has set up rules to control tourism. For example, no 
more than 100 passengers from a cruise ship may be landed at a location in Antarctica at any one time.

Bases on ice
Most of Antarctica’s scientific bases are located on the coast so people and supplies can be brought in by boat 
or air (see FIGURE 8). They are also situated on the 2 per cent of Antarctica not covered in ice, as bases built 
on ice tend to sink under their own weight. This is because the heat they generate can melt ice around and 
beneath them.

FIGURE 7  Tourists observing southern elephant seals and 
king penguins

TABLE 1  Tourists to Antarctica

Year Tourist numbers Year Tourist numbers

1996–97  7330 2007–08 46 069

1997–98  9604 2008–09 37 858

1998–99 10 013 2009–10 36 975

1999–2000 14 762 2010–11 33 824

2000–01 12 248 2011–12 26 509

2001–02 11 588 2012–13 34 354

2002–03 13 571 2013–14 37 405

2003–04 27 537 2014–15 36 702

2004–05 27 950 2015–16 38 478

2005–06 29 823 2016–17 44 367

2006–07 29 823 2017–18 51 707

Source: International Association of Antarctica Tour Operators
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Some bases are inland. There is even a permanent scientific base at the South Pole: the United States’ 
Amundsen–Scott Base. Australia operates three permanent bases in Antarctica — Casey, Mawson and Davis 
stations — plus one on Macquarie Island and five temporary summer bases.

In January 2008 an air link between Australia and Antarctica was officially opened. The Wilkins runway is a 
4-kilometre-long airstrip about 70 kilometres from Casey Station. Scientists can now get to Antarctica in a few 
hours from Australia rather than a few weeks on a ship. They can study the world’s weather, climate, marine 
and land biology, glaciers, magnetics, geology and the ozone layer, as well as human physiology. Ice cores can 
provide a record of climate change over a long period of time.

4.9 ACTIVITIES

 1. Use the Antarctic weather and Bureau of Meteorology weblinks in the Resources tab to describe the 
weather conditions now at the South Pole. Compare these to the conditions where you live.

 2. Use an atlas to measure the distance from Antarctica (coastline) to South America, Australia and South Africa.
 3. Use the information in TABLE 2 to draw a climograph of McMurdo Station. How does it compare to Mawson 

Base (see FIGURE 3)? Find climate data for the place where you live and draw another climograph for that 
location. Compare this to the two Antarctic climographs. Outline the similarities and differences and provide 
reasons for these.

FIGURE 8  (a) and (b) Davis is the most southerly Australian Antarctic station.

Source: Australian Antarctic Division

(a) (b)

Resources

eWorkbook Antarctica — A cold desert (ewbk-8752)

Video eLesson Antarctica — A cold desert — Key concepts (eles-5055)

Interactivity Antarctica — A cold desert (int-7842)

Deepen your understanding of this topic with related case studies and questions >  
Exploring places > Antarctica > Antarctica: human features

TABLE 2  Climate data for the American McMurdo station in Antarctica: latitude 77.88°S, longitude 166.73°E

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average 
daily 
temperature 
(°C)

–2.9 –9.5 –18.2 –20.7 –21.7 –23.0 –25.7 –26.1 –24.6 –18.9 –9.7 –3.4 Mean 
–16.9

Mean 
monthly 
rainfall (mm)

15 21.2 24.1 18.4 23.7 24.9 15.6 11.3 11.8 9.7 9.5 15.7 Total 
202.5
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 4. Working in groups of four, use the Life in Antarctica weblink in the Resources tab to investigate life at the 
Australian Antarctic stations. (You can also find Australian Antarctic stations on Google Maps.) Choose 
one station.

 a. What facilities are there at the station?
 b. Describe the work activities that take place.
 c. What do you think it is like to live there?
 5. Use a spreadsheet program to draw a line graph using the tourism data in TABLE 1. Describe how the numbers 

have changed over time and provide one possible explanation for the drop in numbers after 2008.
 6. Use the Antarctic tourism dangers and Biosecurity fears weblinks in the Resources tab to find out more 

about how foreign seeds are invading Antarctica. Write a list of rules for a company that would remove 
this risk.

 7. Do you think countries should be able to own pieces of Antarctica? Write a two-minute speech outlining the 
reasons for your point of view. Debate this topic as a class.

 8. Would you like to visit Antarctica? Why? Discuss as a class, listening carefully to the opinions of others.

4.9 EXERCISE

Check your understanding

 1. List three facts about Antarctica that you found the most surprising.
 2. Why does Antarctica double in area every winter?
 3. What is the coldest temperature ever recorded in Antarctica and in which year was that temperature recorded?
 4. Antarctica is sometimes described as the world’s biggest desert. Outline why.
 5. List three ways in which the stations might have an impact on the Antarctic environment.
 6. List the four key elements of the Antarctic Treaty of 1961.
 7. Why are scientific research bases built on bare land rather than on ice?

Apply your understanding

 8. Explain why Antarctica is so dry, cold and windy.
 9. Examine the photograph in FIGURE 4 and describe how this landscape has been formed. How does this 

environment pose a risk to people? 
 10. Why is there no mining in Antarctica? What problems would there be in extracting and transporting minerals 

from Antarctica?
 11. Why don’t tourists visit Antarctica during winter?
 12. What factors might research teams have to consider when deciding on the ideal location for a scientific base 

in Antarctica? Explain at least two factors. 
 13. Imagine you have been offered a free tour to Antarctica. Consider the positive and negative factors that 

would weigh into your decision whether or not to go.

Challenge your understanding

 14. What might happen to Antarctica if the ice shelves on top of the mountains were to melt? What changes 
might happen to sea levels around the world?

 15. Predict what would be the biggest physical and emotional challenges of living in Antarctica. Explain why you 
would find these things difficult. 

 16. Suggest what might have happened to Antarctica if the Antarctic Treaty did not exist. In your answer refer to 
whether the Antarctic Treaty is legally binding, and the consequences of this.   

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.

Learning pathways

 ■ LEVEL 2
2, 5, 8, 10, 13, 16

 ■ LEVEL 1
1, 3, 6, 11, 14

 ■ LEVEL 3
4, 7, 9, 12, 15
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4.11 Thinking Big research project —  
    Desert travel brochure
Scenario
Your graphic design business is applying for a contract to design travel brochures to amazing locations. The 
tourism company offering the contract would like you to create a sample brochure to showcase your ideas for 
the project.

Task
Your team must create a trifold tourist brochure featuring one 
of the world’s deserts. The specific information that must be 
included in your brochure includes:

 • the name and location of the desert (including world and 
regional maps)

 • geographic features of the desert (dunes, cliffs, mesas etc.)
 • examples of animals and plants in the desert
 • interesting facts — for example, expected rainfall and 

temperature at different times of the year
 • examples of the people and culture that can be experienced
 • photos to accompany these facts.

Follow the steps detailed in the Process section to complete this task.
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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. Working in groups of two or three will enable you to share 
responsibility for the project. Save your settings and the project will be launched.

 • 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 the Research report in the Research forum to easily view all the information you have gathered.

 • 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.

 • Select a desert to feature in your brochure. The desert can be chosen from the topic; for example, from the 
Deserts of the world map (FIGURE 3 in subtopic 4.2). Your teacher will make sure that different deserts are 
chosen by different groups.

 • Your group will need to research the information listed in the task — divide the tasks among you.
 • When you have gathered all your information, you can begin planning and designing your brochure. 

Download the trifold brochure template from the Media centre to use for your notes and planning.
 • Weblinks containing instructions to create a brochure are also provided for you in the Media centre.
 • Find images to make your brochure colourful and exciting and to help travellers understand what they 

might experience. Design a pleasing layout.
 • Submit your brochure to your teacher for assessment and feedback.

Resources

ProjectsPLUS Thinking Big research project — Desert travel brochure (pro-0170)
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