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19CHAPTER 10 • WATER SECURITY AND MANAGEMENT

CHAPTER

10
Rapid world population growth, unsustainable 
use of water and changes to patterns of 
precipitation resulting from climate change are 
placing increasing demands on water resources 
all over the world. In many parts of the world, 
ecosystems are under stress as the water on 
which they rely is being used for agriculture 
and other purposes. Such concerns highlight 
how important it is to manage the world’s water 
resources in industry and homes.

In this chapter we focus on water scarcity and 
resource management at a global scale. In 
particular, we look at strategies to increase the 
supply of water and conserve existing sources.

Water security  
and management

 10.1  The California Aqueduct, United States of America

GLOSSARY

INQUIRY QUESTIONS
• What are the causes of water scarcity?

• How can the supply of water be increased and 
existing resources conserved?

• How can individuals and households contribute 
the conservation of water resources?

aqueduct an artificial channel built to transport 
water

brine a very salty solution

contaminated water that is unsafe to drink because it is 
not clean

dam a structure built across a river to control 
the river’s flow and create a reservoir

deep aquifer a deep underground layer of water stored 
in rock; this water is difficult to access 
except with expensive drilling

desalination the removal of salts from seawater or other 
saline (salty) solutions

desertification the expansion of deserts due to 
overgrazing, soil erosion, climate change 
or prolonged drought

green energy energy (electricity) produced using 
renewable resources, such as wind or 
sunlight, and without creating greenhouse 
gases

groundwater water beneath the earth’s surface that fills 
pores or tiny spaces in materials such as 
sand, soil or gravel

hydro-electricity electricity generated by using the energy 
of falling water

Millennium 
Development 
Goals

ten goals of the United Nations 
General Assembly; the goals include 
eradicating extreme poverty and hunger, 
improving maternal health and ensuring 
environmental sustainability

reservoir a large natural or artificial lake used as a 
source of water supply

reverse osmosis a process used to remove contaminants 
and salts from salty water

sustainable 
development 
goals

new 17 development goals to replace 
the MDG which aim to address the three 
dimensions of sustainable development: 
social, economic and environmental, 
as well as peace, justice and effective 
institutions by 2030

water scarcity a situation in which the demand for water 
is greater than the amount available

water stress the negative effect that water scarcity can 
have on people and environments
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Finding places
You can locate places easily on a map by using the map’s 

grid lines. On a topographic map, vertical grid lines are 

called eastings because they increase in value as you 

move eastwards. Horizontal grid lines are called northings 

because they increase in value as you move northwards.

Grid references
You can locate features on maps by using a six-figure grid 

reference (GR). The first three digits refer to the eastings, 

shown in Figure 1.5.1a, and the last three digits refer to 

the northings, shown in Figure 1.5.1b. Each set of three 

digits is referred to as a coordinate. The first two digits 

of each coordinate refer to the eastings and northings that 

surround the map. The third digit needed to complete each 

coordinate is obtained by dividing each easting and each 

northing into tenths. In Figure 1.5.1c, point A is located at 

GR 335638.

Grid and area references

 1.5.3  Map extract: grid and area references

 1.5.2  Finding area references

Area references
Features such as a small lake, quarry or village are usually 

located by means of a four-figure area reference (AR). To 

find the AR of a feature, use the coordinates of the lower 

left-hand corner of the grid square in which the feature 

is located. As in grid references, eastings come before 

northings in area references. In Figure 1.5.2, the quarry is 

located in AR 3265.

Knowledge and understanding
 1 Explain the difference between eastings and 

northings.

Geographical skills
 2 Study Figure 1.5.3 and answer the following 

questions.
a Identify the feature located at each of the 

following grid references.
 i GR 028548
 ii GR 039580
 iii GR 032567
 iv GR 019553

b What is the grid reference of the following 
features?
 i Swan Hill
 ii bridge
 iii boat ramp
 iv Smith’s Farm

c What type of vegetation is found in:
 i AR 0256
 ii AR 0154?

d What is the elevation of Smith’s Farm?
e What is the height of Swan Hill?
f What is the direction of the lighthouse 

from Swan Hill?

ACTIVITIES

 1.5.1  Eastings and northings
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These lines are called eastings.  
They increase in value as you move east.

These lines are called northings.  
They increase in value as you move north.

Contour interval: 10 m
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North America
18300 km3

South America
28400 km3

Africa
22300 km3

Australia and Oceania
7080 km3

Europe
8290 km3

Asia
32200 km3

Precipitation (km3)

Evaporation (%)

Run-off (%)

55%

45%

43%

57%

65%

35%

20%

80%

45%

55%

65%

35%

All water
Oceans 
97%

Fresh water 
3%

Ice caps and glaciers 
79%

Easily accessible
surface fresh water 
1%

Groundwater 
20%

Soil moisture 
38%

Atmospheric 
water vapour 8%

Rivers 
1%

Accessible water
in plants

1%

Lakes
52%

Fresh water

Easily accessible
surface fresh water

Distribution of water
Location of fresh water
Of the world’s store of fresh water, 79 per cent is stored 

in glaciers and the polar ice caps. A further 20 per cent is 

stored as groundwater, soil moisture, swamp water and 

permafrost. Just 1 per cent is easily accessible fresh water. 

Figure 8.5.1 shows the distribution of the earth’s water.

While the amount of available fresh water may seem small, 

the total amount is far greater than the earth’s population 

requires. Unfortunately, it is not evenly distributed across 

the earth’s surface. Some areas are critically short of water 

while others have plenty.

Water storage
The length of time that water is stored varies. Table 8.5.2 

shows the estimated time that water spends in storage in the 

world’s water resources.

Water loss
Figure 8.5.3 shows the amount of precipitation (in cubic 

kilometres) for each continent, and the percentage of that 

water that is lost to evaporation or becomes run-off and 

flows into streams, creeks and rivers, or underground, to 

become groundwater. Factors that influence the type of 

water loss are:

• climate—warm or hot climates will have greater 

evaporation than cooler climates

• vegetation—types of plants and plant cover; for 

example, there will be more evaporation in the grassy 

paddocks of a sheep farm than in denser vegetation that 

holds moisture

• soil type—some soils are more permeable than others 

(they allow water to soak in)

• topography (shape of the land)—steep areas will have 

more run-off than flatter areas

• location—hard surfaces such as roads and pavements 

lead to greater evaporation than unpaved surfaces, so 

there is greater evaporation in cities and towns than in 

rural locations.

Water resource Time held in storage

Biospheric water* 1 week

Atmospheric water 1.5 weeks

River channels 2 weeks

Soil moisture 2 weeks to 1 year

Swamps 1 to 10 years

Lakes and reservoirs 10 years

Ice caps and glaciers 1000 years

Oceans and seas 4000 years

Groundwater 2 weeks to 10 000 years

* Water held in animals and plants

 8.5.2  Estimated time in storage of the world’s water resources

 8.5.1  The global distribution of the earth’s water resources

 8.5.3  Annual average precipitation, evaporation and run-off by region

Knowledge and understanding
 1 What percentage of the earth’s fresh water is 

stored on the surface in storages such as rivers, 
wetlands and lakes?

Geographical skills
 2 Study Figure 8.5.1 and answer the following 

questions.
a State the proportion of the earth’s water that is 

fresh (i.e. not salty).
b State the proportion of the earth’s fresh water 

that is easily accessible. Of this, how much is 
stored as soil moisture?

c State the amount of the world’s fresh water that 
is stored as groundwater.

 3 Study Table 8.5.2 and present the information in 
the table in a graphic form.

 4 Study Figure 8.5.3 and answer the following 
questions.
a Which continental landmass has the largest 

annual average volume of run-off?
b What is the average annual volume of run-off 

on the driest of the continental landmasses 
shown on the map?

c By how much does the average annual volume 
of run-off in South America exceed that in 
North America?

d Which region receives the greatest precipitation?
e Which region has the least precipitation?
f Which region has the greatest rate (percentage) 

of evaporation?
g What are the implications of this data for 

agriculture in Africa?

ACTIVITIES

Source: UNEP/GRID-Arendal

DID YOU KNOW?
The Antarctic ice sheet is a 40 million-year-old glacier. 
If the glacier melted, sea levels around the world would 
rise over 61 metres.
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in the field: Measuring weather 
Aim
The aim of this fieldwork activity is to measure and record 

weather-based data in the school playground. Once the 

data has been collected and recorded, you will compare it 

with weather data from the Bureau of Meteorology.

How to record weather data
A variety of instruments can be used to record weather data 

for a specific location. You can use: 

• traditional weather-recording instruments

• a handheld weather-recording device (see Figure 9.2.1)

• a handheld digital tool (such as an Apple iPhone or 

iPad or an Android device) that has the ability to record 

weather data at your location. You may need to add 

weather-recording applications to your digital tool.

To ensure the accuracy of your weather data, ensure that the 

site you select to record your data is:

• in the open and not under cover

• free from obstructions, such as overhanging trees or 

walls and fences

• not close to heating or cooling vents.

 9.2.1  A handheld 
weather-recording device

 9.2.2  A thermometer

Temperature
A thermometer (see Figure 9.2.2) is used 

to record air temperature. 
 9.2.3  Wet–dry bulb thermometer

Relative humidity
A wet–dry bulb thermometer (see Figure 9.2.3) is used to 

measure and record relative humidity. Relative humidity 

is the amount of water vapour in the air. A wet–dry bulb 

thermometer consists of two standard mercury-in-glass 

thermometers. One thermometer bulb is wrapped in 

muslin, which is kept wet. The evaporation of water 

from the muslin has a cooling effect, so the temperature 

indicated by the wet-bulb thermometer is less than the 

temperature indicated by the dry-bulb thermometer. 

The rate of evaporation from the wet-bulb thermometer 

depends on the humidity of the air: evaporation is slower 

when the air is already full of water vapour. For this reason, 

the difference between the temperatures indicated by the 

two thermometers gives a measure of relative humidity.

METHOD
Using a thermometer or handheld weather-recording 

device, record the temperature.

Note: If using a thermometer, do not hold it by the bulb, as 

your body heat may affect the temperature reading.

METHOD
Using a wet–dry bulb thermometer or handheld weather-

recording device, record the relative humidity.

 9.2.4  An aneroid barometer

 9.2.5  A wind vane

Air pressure
You can use an aneroid barometer (see Figure 9.2.4) to 

measure atmospheric pressure (air pressure). An aneroid 

barometer contains a sealed box from which most of the 

air has been removed. Any change in pressure will make 

the box shrink or expand. Levers magnify these changes, 

causing a pointer to move on a dial. Air pressure at sea level 

is generally around 1013 hectopascals (hPa). It can drop to 

970 hPa during severe storms. In a high-pressure system it 

can reach 1040 hPa. A drop in air pressure, measured over a 

day or two, indicates that unsettled weather is coming.

METHOD
Using a wind vane (see Figure 9.2.5) or handheld weather-

recording device, record the wind direction.

Wind speed
An anemometer (see Figure 9.2.6) is used to measure wind 

velocity (wind speed). An anemometer works by spinning 

in the wind: the higher the wind speed, the faster the 

anemometer spins. Wind speed is calculated by counting 

the number of revolutions per hour.

METHOD
Using an anemometer or handheld weather-recording 

device, record the wind speed.

 9.2.6  An anemometer

METHOD
Using a barometer or handheld weather-recording device, 

record the air pressure.

Wind direction
A wind vane shows the direction from which the wind is 

blowing. Winds are named after the direction from which 

they blow. A wind blowing from the south, for example, is 

called a southerly. 

Note: If you don’t have an anemometer or handheld 

weather-recording device, estimate the approximate 

wind speed by observing the surrounding conditions and 

comparing these with the descriptions given in the Beaufort 

scale (see Table 9.2.7). This will give you the approximate 

wind speed.

Wind strength Speed 
(km/h)

Description

Calm 0–2 Smoke rises vertically

Light air 2–5 Smoke drifts

Light breeze 5–10 Leaves rustle, vane moves

Gentle breeze 10–20 Leaves and small branches 
move

Moderate breeze 20–30 Small branches move, dust and 
paper are lifted

Fresh breeze 30–40 Large branches move, wave 
crests appear on water

Strong breeze 40–50 Large trees move, umbrellas are 
difficult to use

Moderate gale 50–60 Large trees sway

Fresh gale 60–75 Branches break off trees

Strong gale 75–90 Large branches come down

Full gale 90–100 Trees are uprooted, structural 
damage to buildings

 9.2.7  The Beaufort scale
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7km/h NE

60% humidity

1017.3
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How to use the Student Book
Pearson Geography New South Wales is fully aligned to the BOSTES NSW Syllabus—Geography. 
Units combine content and geographical tools. The following information outlines the features 
of the Student Book.

Chapter opener
The chapter opener image is designed to engage 

students and provide a visual stimulus to the chapter 

themes. Also included are an introduction to the 

chapter and inquiry questions that link the chapter  

to the BOSTES NSW Syllabus—Geography. A glossary 

provides a ready reference for students to the key 

concepts and terms in the chapter.

Geographical tools and skills
Units are designed to improve students’ geographical 

skills. These skills relate to the tools in the BOSTES 

NSW Syllabus—Geography. 

Units
Each chapter of the Student Book is divided into 

units. Units have been written to develop students’ 

knowledge and understanding of the concepts, skills 

and processes central to the study of Geography at 

this level. ‘Knowledge and Understanding’ and ‘Inquiry 

and Skills’ are interrelated, as specified by the BOSTES 

NSW Syllabus—Geography.

In the field
‘In the field’ units provide a step-by-step guide to 

undertaking and evaluating fieldwork. ‘In the field’ units 

have been written as a guide and are not tied to  

a specific location. 
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Knowledge and understanding
 1 Identify the factors causing change in cities.
 2 Distinguish between urban decay and renewal.
 3 Identify the key elements of the Barangaroo South 

development.
 4 Outline the elements of the precinct’s public 

spaces.
 5 Explain how the precinct will achieve its carbon 

neutrality.
 6 Outline the social legacy of the development.

Applying and analysing
 7 Study Figure 6.12.2. 

a Describe the differences you can see between 
the aerial and oblique images.

b Explain how each type of image would be useful.

Investigating
 8 Access the Discover Barangaroo online learning 

portal and do the following tasks.
a Investigate the historical geography of the site 

and the factors driving change in landuses.
b Outline the nature and scope of the Barangaroo 

development.
c Evaluate the extent to which the redevelopment 

enhances the liveability of Sydney.
d Construct a mind map highlighting the 

environmental and social sustainability strategies 
being promoted at Barangaroo South.

ACTIVITIES
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case study: Barangaroo
Location 
Barangaroo is located on the western harbour foreshore 

of Sydney’s Central Business District, as shown in 

Figure 6.12.1. 

Urban decay and renewal
Cities are dynamic places. They are constantly 

changing. Advances in technology and the nature 

of economic activity, together with the changing 

demographic and social characteristics of a 

population, are the key drivers of change. Over 

time, parts of cities experience periods of growth 

and decline. Barangaroo is one such place. 

The once bustling port facilities that lined the 

foreshore of Millers Point gradually fell into disuse 

and disrepair as the technologies of shipping and 

cargo handling changed. By the mid-2000s the 

site had been all but abandoned. This process is 

referred to as urban decay.

Today, Barangaroo is Australia’s largest 

urban renewal project. When it is complete, 

more than $6 billion will have been spent 

on the transformation of the site. More than 

23 000 people will work in the precinct and 

2000 will call it home. 

 6.12.2  Computer-generated images of Barangaroo. The top image is an aerial photo; the bottom image is an oblique photo.

 6.12.3  Computer-generated image of Barangaroo’s public domain

Barangaroo South
Barangaroo South is the southern development 

zone of the Barangaroo site. The key elements of 

the site are three office towers, to be known as 

International Towers Sydney, a landmark hotel 

and resort complex, residential apartments, 

community facilities, retail outlets, restaurants 

and cafes. The office towers will accommodate a 

new financial and professional services hub for 

Sydney—Australia’s financial capital.

Public spaces
Over 50 per cent of Barangaroo South will be 

devoted to useable public space, including an 

urban park, waterfront plaza, harbour cove, 

public, pier, waterfront promenade, boardwalks, 

squares, streets and laneways. Such spaces 

enhance the liveability of Sydney.

Environmental and social 
sustainability
Barangaroo South will be Australia’s first carbon-

neutral urban precinct. A range of technological 

innovations will be used to minimise energy 

consumption. These include an automated solar 

shading system on the outside of the commercial 

office towers and an energy-efficient centralised 

cooling system. The development will also be 

water positive. Rainwater capture, water-saving 

fixtures and appliances, and on-site treatment 

 6.12.1  Sydney’s CBD, showing the location of Barangaroo

of waste water will allow water to be exported from 

Barangaroo South to nearby neighbourhoods and the rest 

of Barangaroo, where it will be used to water the parklands. 

The energy consumed in Barangaroo South will be offset 

by on-site and off-site solar power generation and the 

purchase of carbon offsets.

Barangaroo South’s social legacy will include a more highly 

skilled construction workforce, an Indigenous employment 

strategy, the promotion of low-carbon intensive transport 

options, healthy and active living programs, a public culture 

and public art initiative, and the social infrastructure 

required to support a thriving inclusive community. 
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Knowledge and understanding
 1 Explain the difference between a natural hazard 

and a natural disaster.
 2 Identify the main natural hazards affecting Australia.
 3 Outline the impacts of natural hazards and disasters.

Applying and analysing
 4 Study Figure 11.1.3.

a Identify the natural hazards that have the 
potential to affect where you live.

b Discuss ways to reduce the impact of the 
hazards identified.

Geographical skills
 5 Using Figure 11.1.3 and an atlas, describe the 

areas of Australia most seriously affected by the 
following natural hazards.
a tropical cyclones
b floods

c bushfires
d earthquakes

 6 Study Figure 11.1.4. What trend is evident in the 
number of natural disasters in Australia? Think 
about the reasons for this trend. What are the most 
common types of natural disasters? Which are the 
least common?

 7 Using the instructions in the Skills builder box 
‘Pie graphs’, create two pie graphs to display 
the following data.
Natural disasters

Location 2012 2013

Africa 123 114

Asia 210 229

Europe   91  69

Americas 115 105

Australia and Oceania  14  12

Nature’s deadly toll
Natural disasters killed 7823 people worldwide in 2014 

and caused damage totalling US$99.2 billion. This makes 

2014 the least costly in recent years. In total there were 324 

identified disasters (down from an average of 384 events).

The number of people killed was the lowest in the last 

decade and well below the 2004–2013 annual average of 

99 820 deaths. The period 2004–2013 includes three years 

in which more than 200 000 people were reported killed. 

The most deadly events in the period were the Indian 

Ocean tsunami in 2004 (226 408 deaths), Cyclone Nargis in 

Myanmar in 2008 (138 366 deaths) and the earthquake in 

Haiti in 2010 (225 570 deaths).

Impacts of natural hazards
Natural hazards have a range of environmental, economic 

and social impacts:

• environmental impacts—destruction of natural and 

human environments; the death of wildlife either 

directly or indirectly (for example due to starvation)

• economic impacts—the destruction of property, crops 

and livestock, infrastructure, and plant and equipment; 

the loss of income for those affected

 11.1.4  The incidence of natural disasters in Australia, 
1980–2015

ACTIVITIES

SkillsBuilder

Pie graphs
Pie graphs (see, for example, Figure 11.1.5) are circles 
divided into segments radiating out from the centre. 
The size of each segment of the graph is proportional to 
the value it represents.

A complete pie graph (360°) represents 100 per cent. 
Therefore, each percentage point is represented by 
3.6°. Knowing this statistic will help you to construct 
and interpret pie graphs.

To construct a pie graph, follow these steps.

1 Draw a circle and then extend a line from its centre 
to the 12 o’clock position.

2 Convert the percentage value of each value or 
variable to degrees by multiplying it by 3.6.

3 List your converted values from the largest to the 
smallest. Place categories such as ‘others’ at the 
end of your list.

4 Starting at 12 o’clock, mark each segment on 
the graph using a protractor. Work in a clockwise 
direction, starting with the largest segment.

5 Shade and label each segment. It may be useful to 
provide a legend or key. If a legend is included it is not 
necessary to label the segments.

6 Add an appropriate title.

Flood 29%

Severe 
storm 26%

Landslide <1%

Tropical cyclone 25%

Earthquake 
13%

Bushfire (wildfire) 7%

 11.1.5  Average proportional cost of 
natural disasters in Australia, by type

Source: Geo Risks Research, Munich RE

SPOTLIGHT
Impacts of climate change
Scientists predict that climate change will 
increase the frequency and severity of some 
natural disasters. The number of bushfires, 
such as the one shown in Figure 11.1.6, for 
example, is likely to increase in many parts 
of the world as temperatures rise and rainfall 
becomes less reliable (see Figure 11.1.4). 
The frequency of severe storms and coastal 
flooding will increase and low-lying coastal 
communities will be at greater risk because 
of rising sea levels. Droughts will be more 
common and last longer.

 11.1.6  A bushfire in Bunyip State Park in February 2009 
threatened towns just east of Melbourne.

• social impacts—loss of life and the stress placed on 

people, as well as the disruption to community life and 

the destruction of community-based infrastructure 

such as roads, bridges, schools, shops and 

power lines.

In March 2011, a magnitude 9.0 earthquake, now known 

as the Great East Japan Earthquake, struck off the coast of 

Japan’s largest island, Honshu. The accompanying tsunami 

killed more than 25 000 people. The economic cost of this 

disaster is expected to exceed $300 billion, making it the 

most expensive natural disaster in history. 

Recent natural disasters in Australia include widespread 

flooding in Queensland, New South Wales and Victoria in 

2011 and Tropical Cyclone Yasi. 

In New Zealand, the city of Christchurch was devastated in 

February 2011 by a magnitude 6.3 earthquake. More than 

180 people were killed.

N
um

b
er

Geophysical events
(earthquake, tsunami,
volcanic activity)

Meteorological events
(tropical storm,
extratropical storm,
convective storm,
local storm)

Hydrological events
(flood mass
movement)

Climatological events
(extreme temperature,
drought, forest fire)

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

0

20

15

10

5

25

30

35

ONLINE RESOURCES

Case studies
Case study units relate to a specific event or location. 

The units are written to extend students’ knowledge and 

understanding. Case studies include examples from 

Australia and the world.

Skills builder
Skills builders are embedded in selected units and 

concentrate on key geographical skills.

Spotlight
Spotlight boxes focus attention on a place, an issue or 

a concept relating to the unit.
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CHAPTER

16
Water has travelled across landscapes for 
millions of years. As it has done so, it has 
sculpted the surface of the land. It has carved 
deep valleys and deposited sediments to form 
the rich alluvial plains that support our most 
productive agricultural systems. 

In this chapter we examine the processes shaping 
riverine landscapes and landforms. We also 
look at how the activities of people impact on 
riverine landscapes. In particular, we look at 
the catchment of the Bow River in Canada to 
examine the landforms shaped by rivers and 
the ways in which people affect such landscapes 
and landforms.

Riverine landforms

 16.0  Horseshoe Bend, Colorado River, United States of America

GLOSSARY

INQUIRY QUESTIONS
• What are the processes responsible for the 

formation of riverine landscapes and landforms?

• How do riverine landforms change over the 
course of a river? 

• How do the activities of people affect riverine 
landscapes and landforms? 

abrasion the wearing down or wearing away of rock 
by friction

attrition the wearing away of material due to 
the friction caused by particles rubbing 
against each other

bed load material transported along the bed of a 
river 

braided channel a river channel featuring a network of 
small channels separated by small and 
often temporary islands of sediment 

catchment the area drained by a river and its 
tributaries; an alternative term for ‘river 
basin’ or ‘drainage basin’

delta extensive deposit of alluvial material 
(sediment) at the mouth of a river

deposition accumulation of sediment by the action 
of erosional agents, such as water and 
wind

discharge the amount of water that flows from a 
river catchment and into another river 
system, the sea or a lake

environmental 
flow

the amount of water that is needed to 
maintain a healthy river ecosystem

flood plain a nearly flat plain along the course of a 
river that is subject to flooding

gradient a measure of the steepness of a slope

groundwater water beneath the earth’s surface that 
fills pores or tiny spaces in the earth or 
rock

infiltration the movement of water from the land 
surface into the soil

meander a bend or curve in the course of a river

natural levee the build-up of sand along, and sloping 
away from, either side of a river

point bar the accumulation of sediment on the 
inside of a river bend

rapid a section of a river with a relatively steep 
gradient that causes the velocity and 
turbulence of water to increase

sediment rock-based material that has been broken 
down by weathering and erosion and then 
transported by the action of wind, water 
or ice, and the force of gravity

suspended load fine particles of silt and clay carried in 
river water

tributary a river system flowing into a larger river

turbidity muddiness; high turbidity occurs when 
there are high levels of suspended 
sediment in water

watershed the boundary between catchments
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18.1

418

Photographs
Using photographs
Photographs are very important to geographers. A photo of 

an area of the earth can give a geographer an idea of what 

the area looks like without the need to visit it. Photographs 

record a landscape as it exists at a particular time; they can 

be used to record fieldwork observations.

Types of photographs
Geographers group photographs in three different 

categories, as Figures 18.1.1 to 18.1.4 show: ground level, 

oblique and vertical.

Ground-level photographs are taken from the ground. 
Features in the foreground will appear larger than those 
in the background. Large objects in the foreground may 
block out features in the middle and background.

Oblique photographs are similar to ground-level photographs 
in that features in the background will appear smaller than 
those in the foreground. Unlike ground-level photographs, 
oblique photographs are taken from above the ground. 
Often a horizon cannot be seen. The camera is pointed 
at an oblique (slanted) angle to the ground.

 18.1.1  A ground-level photograph of part of Serengeti 
National Park, Tanzania

Vertical photographs are taken from above the ground with 
the camera lens pointed directly down on the area being 
photographed. Features across the photograph will not be 
distorted, although it will be hard to estimate their height.

Interpreting photographs
When interpreting photographs, look for:

• the main features being shown

• relevant information given with the photograph, such 

as a caption or written information

• evidence of location and time

• clues to scale and living conditions

• features that seem out of place, as they may 

warrant further reading or investigation.

 18.1.2  A vertical photograph of Tokyo, Japan

Knowledge and understanding
 1 Explain why photographs are important to 

geographers.
 2 State how ground-level photographs differ from 

oblique photographs.

Applying and analysing
 3 Study Figures 18.1.1 to 18.1.3 and answer the 

following questions.
a Which type of photograph:

 i shows excellent detail about the foreground
 ii eliminates any distortion to the shape of an 

area covered by features
 iii best shows the shape of the landscape?

b Which type of photograph would be 
most suitable for showing:
 i a plan view of your school
 ii a crowded shopping centre
 iii areas affected by flooding
 iv the height of a new building?

 4 Study Figures 18.1.1 and 18.1.3. Compare the 
two locations by interpreting the photos.

Geographical skills
 5 Study Figure 18.1.3 and do the following tasks.

a Construct a photo sketch of the image. 
Label Dubrovnik’s harbour, marina and fort.

b Describe the site of Dubrovnik.

ACTIVITIES

 18.1.3  An oblique photograph of Dubrovnik, Croatia

Oblique

Ground level

Vertical

 18.1.4  Taking ground-level, oblique and vertical 
photographs

Photo sketching
Being able to sketch from photographs allows you to 
make a quick summary of the information shown in an 
image, and to highlight and/or annotate the key elements 
of the feature or place photographed. Photo sketches can 
be used to illustrate reports and displays.

Use a soft pencil on blank paper. A photo sketch should 
not reproduce everything in the photograph. Pick out 
the main features of the photograph, and sketch in 
their shape. Include the features you want to highlight. 
Always place your sketch within a frame that is in the 
same proportions as the original photograph. Annotate 
your sketch to point out the main features, or to indicate 
a changing feature or some important link between 
features.

For ground-level photographs it may be useful to divide 
your photograph into three areas: foreground, middle 
ground and background. Before you begin sketching, 
lightly pencil these three areas into your frame. The 
features of each area can then be sketched in. Begin with 
the background, followed by the middle ground and then 
the foreground.

Ground-level photo sketches can be annotated or 
coloured to highlight particular features. You can 
see both of these techniques in Figure 18.1.6, which is a 
sketch from Figure 18.1.5.

SkillsBuilder

 18.1.6  A sketch of Figure 18.1.5

 18.1.5  A ground-level photograph of the Flinders 
Ranges, South Australia

Extra content (online)
Chapters 15, 16 and 17 refer to the BOSTES NSW 

Syllabus—Geography unit ‘Landscapes and landforms’, 

providing choices of landscape and landform to 

investigate—alpine landforms, riverine landforms and 

desert landforms.

Geoskills
A chapter on skills is designed to improve students’ 

geographical skills: mapping, graphing, interpreting 

satellite images and interpreting photos. These skills 

relate to the geographical tools in the BOSTES NSW 

Syllabus—Geography.

Extension tasks
Extension tasks enable students to revise key 

geographical concepts, tools and skills developed in the 

text, and to complete higher order inquiry skill tasks.



viii PEARSON GEOGRAPHY NSW • STAGE 4 TEACHER COMPANIONviii

309CHAPTER 13 • TECHNOLOGY CONNECTING PEOPLE AND PLACES

CHAPTER

13
Advances in transport and communications 
technology have transformed the way humans 
live, work and travel. 

Today, information flows almost instantaneously 
around the globe. For most of human history, 
however, the exchange of ideas between 
people in one place and those in another was 
limited by the speed at which people could 
travel. In the sixteenth century, the ability to 
spread information improved dramatically 
with the invention of the printing press, and 
by the seventeenth century the first modern 
newspapers were beginning to appear in Europe.

In the nineteenth and twentieth centuries, 
the invention of the telegraph, followed by 
the telephone, radio, television, computer and 
most recently the internet, transformed the 
ways people communicate, making individual 
connections more immediate and access to news 
and other information more efficient than ever 
before. Recent decades have seen a trend toward 
developing increasingly compact electronic 
devices that are affordable and convenient for an 
increasing share of the world’s population. 

Transport technologies have also developed 
rapidly. Large, fuel-efficient jet aircraft; high-
speed trains; and ever-larger cruise ships have 
greatly reduced the real cost of travel. This has 
made travel available to a larger proportion 
of the world’s population. People’s personal 
geographies have expanded greatly. 

Technology 
connecting people 
and places

 13.0  Young Kyrgyz men using a mobile phone

GLOSSARY

INQUIRY QUESTIONS
• How have developments in transportation and 

information and communication technologies 
enhanced people’s connection with goods, 
services, information and people in other 
places?

• What are the impacts of increasing global 
connectivity on people and places?

e-commerce the buying or selling of products or 
services using the internet

hinterland an area surrounding a place that is 
linked to that place through lines 
of exchange or interaction

social media communication technologies 
through which users create online 
communities to share information, 
ideas, personal messages and other 
forms of content (e.g. videos)

virtual community a community of people sharing 
common interests, ideas and 
feelings over the internet or using 
other collaborative technologies

virtual space a computer environment that 
can simulate a physical presence 
in places in the real world or 
imagined worlds
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 eBook 3.0 resources
Document
Test: Technology connecting people and places

Interactive activities
Improved transport
ICT
Goods and services
ICT in the developing world

Templates
Graphic organisers
Blank outline maps

CHAPTER OVERVIEW

What’s coming up
Innovations in transport and information and 
communication technologies are transforming 
the way people work, shop, communicate 
and connect to other parts of the world. This 
chapter examines the groups that benefit from 
increasing interconnectedness and some of 
the inequalities and controversies associated 
with greater interconnectedness. Students 
explore the significance of virtual space on 
places in the real world.

Using the image
The opening photograph shows two young 
Kyrgyz men using a mobile phone. Using 
Google Earth or a map of Kyrgyzstan, students 
examine the physical geography of this Asian 
country. Students discuss why traditional 
forms of transport or communication 
might be difficult. Using evidence from the 
image, students describe whether they think 
Kyrgyzstan is a developed or developing 
country.

Pre-quiz
Students respond to the following questions. 

 1 List five methods of transport used to 
move people or goods from one country 
to another.
Answers could include freight train, tanker, 
aeroplane, cruise ship, car, passenger train, 
boat, ship and coach. 

 2 Using at least two examples, describe 
how the world is becoming more 
interconnected.
Examples could include the spread 
of music, films, global corporations, 
fashion, migration, goods, offshoring, 
communication technologies such as smart 
phones, email and social media. 

 3 Explain what is meant by the term ‘social 
media’.
Social media refers to websites and 
applications used for social networking. 

 4 Compare the communication technology 
that was available to your parents as 
teenagers to the technology you use to 
communicate today.

Getting started
Students create a diagram to map all the ways 
they are connected to different parts of the 
world. Their links could be cultural, places 
they have travelled to, countries where they 
have family, or the source of goods, services or 
entertainment that they consume.

EAL/D support
Vocabulary assistance
When learning the words in the glossary list, 
students use the Look, Say, Cover, Write, Check 
method. 

 1 Look at the word. 
 2 Say it out loud. 
 3 Cover the word with your hand. 
 4 Write the word down without looking at it. 
 5 Check that you spelt it correctly.

In addition, students break down each word 
into syllables so that the spelling can be learnt 
in smaller chunks. For example, globalisation 
can be broken down into ‘glo–bal–i–sa–tion’.

Sample answer: Parents would have 
relied on telephone, fax, television 
and mail to send and receive 
information. Students may use email, 
instant messaging and social media 
to communicate. 

 5 Predict how communication technology 
might improve in the future.
Student responses will vary.
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How to use the Teacher Companion
Pearson Geography New South Wales Stage 4 Teacher Companion is designed 
to support the implementation of the new BOSTES NSW Syllabus—Geography. 
Key features include the following:

• pages from the Student Book with wraparound notes

• teacher notes, hints, ideas and learning strategies

• pre-planning and programming advice

• tailored support for EAL/D students

• answers to questions and activities

• links to teacher and student support

• multiple intelligences identification.

A wide range of teaching and learning strategies is provided in 

each unit. Features have also been categorised according to 

the strand they primarily support (note that some features may 

support more than one strand):

• Geographical knowledge and understanding

• Geographical inquiry and skills

• Geographical values and attitudes.

Features also support teachers integrating ACARA and  

BOSTES NSW: 

• Learning across the curriculum: general capabilities,  

cross-curricular priorities and identified important 

learning areas

• Geographical concepts and tools.

Chapter opening
Each chapter opens with a ‘Chapter overview’, which 

includes the following sections.

• ‘What’s coming up’ provides a snapshot of the chapter and 

looks ahead to the content covered, the chapter’s central 

points and how the practical activities fit into the unit.

• ‘Using the image’ provides ideas for using visual stimuli 

to promote greater understanding and interest or active 

engagement in content.

• ‘Pre-quiz’ with answers serves as an introductory activity 

for teachers to test students’ prior knowledge of some key 

concepts that will be covered within the chapter.

•  ‘Getting started’ provides tips and ideas on introducing the 

main themes and topics in the chapter by suggesting a 

starter activity.

• ‘EAL/D support’ gives ideas and suggestions on how to 

support EAL/D learners.

• ‘Resource boxes’ outline the resources that are available in 

the Pearson Geography NSW eBook 3.0 and Product Link 

web page.
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Supporting the Student Book pages
Vocabulary builder
The vocabulary builder focuses on and defines the important 

terms that students are required to know.

Geoskills 
This section provides additional activities to further develop and 

reinforce skills that are part of a chapter.

Homework
This section provides suggested homework activities that can 

be completed more effectively out of class time. Teachers 

generally use this feature to consolidate learning or for forward 

preparation/understanding for upcoming content.

Answers
Suggested answers to unit questions are supplied. The answers 

are structured under the relevant Bloom’s heading.

Spotlight support
This section provides additional support and lesson ideas to 

help teachers take the Spotlight activities further.

Alternative assessment/Extension tasks
These sections provide creative and interesting assessment 

tasks that can be used to assess student understanding of the 

chapter content.

Evaluate understanding
This section contains strategies for teachers to evaluate 

student understanding of the chapter content through stimulus 

questions, short revision quiz ideas or other activities.

Quick five
This section provides teachers with tasks that relate to the 

content within the chapter. The term ‘Quick five’ indicates that 

it is a short task that can usually be completed in five minutes.

Helpful hint
This section addresses misconceptions and provides helpful 

advice relating to content or classroom management. 

EAL/D support
Specific EAL/D (English as an additional language or dialect) 

support has been provided to assist teachers with the diverse 

needs of EAL/D students within their classroom. While the 

central focus of this feature is EAL/D students, the content 

could also be used to assist teachers in developing learning 

activities for other students who require additional support.

Skills builder support
This section includes helpful hints and advice for teachers in 

relation to engaging students with the Skills builder or other 

important information in relation to the Skills builder feature.
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Knowledge and understanding
 1 Identify the factors causing change in cities.
 2 Distinguish between urban decay and renewal.
 3 Identify the key elements of the Barangaroo South 

development.
 4 Outline the elements of the precinct’s public 

spaces.
 5 Explain how the precinct will achieve its carbon 

neutrality.
 6 Outline the social legacy of the development.

Applying and analysing
 7 Study Figure 6.12.2. 

a Describe the differences you can see between 
the aerial and oblique images.

b Explain how each type of image would be useful.

Investigating
 8 Access the Discover Barangaroo online learning 

portal and do the following tasks.
a Investigate the historical geography of the site 

and the factors driving change in landuses.
b Outline the nature and scope of the Barangaroo 

development.
c Evaluate the extent to which the redevelopment 

enhances the liveability of Sydney.
d Construct a mind map highlighting the 

environmental and social sustainability strategies 
being promoted at Barangaroo South.

ACTIVITIES

CHAPTER 6 • LIVEABILITY142 PEARSON GEOGRAPHY NSW • STAGE 4

case study: Barangaroo
Location 
Barangaroo is located on the western harbour foreshore 

of Sydney’s Central Business District, as shown in 

Figure 6.12.1. 

Urban decay and renewal
Cities are dynamic places. They are constantly 

changing. Advances in technology and the nature 

of economic activity, together with the changing 

demographic and social characteristics of a 

population, are the key drivers of change. Over 

time, parts of cities experience periods of growth 

and decline. Barangaroo is one such place. 

The once bustling port facilities that lined the 

foreshore of Millers Point gradually fell into disuse 

and disrepair as the technologies of shipping and 

cargo handling changed. By the mid-2000s the 

site had been all but abandoned. This process is 

referred to as urban decay.

Today, Barangaroo is Australia’s largest 

urban renewal project. When it is complete, 

more than $6 billion will have been spent 

on the transformation of the site. More than 

23 000 people will work in the precinct and 

2000 will call it home. 

 6.12.2  Computer-generated images of Barangaroo. The top image is an aerial photo; the bottom image is an oblique photo.

 6.12.3  Computer-generated image of Barangaroo’s public domain

Barangaroo South
Barangaroo South is the southern development 

zone of the Barangaroo site. The key elements of 

the site are three office towers, to be known as 

International Towers Sydney, a landmark hotel 

and resort complex, residential apartments, 

community facilities, retail outlets, restaurants 

and cafes. The office towers will accommodate a 

new financial and professional services hub for 

Sydney—Australia’s financial capital.

Public spaces
Over 50 per cent of Barangaroo South will be 

devoted to useable public space, including an 

urban park, waterfront plaza, harbour cove, 

public, pier, waterfront promenade, boardwalks, 

squares, streets and laneways. Such spaces 

enhance the liveability of Sydney.

Environmental and social 
sustainability
Barangaroo South will be Australia’s first carbon-

neutral urban precinct. A range of technological 

innovations will be used to minimise energy 

consumption. These include an automated solar 

shading system on the outside of the commercial 

office towers and an energy-efficient centralised 

cooling system. The development will also be 

water positive. Rainwater capture, water-saving 

fixtures and appliances, and on-site treatment 

 6.12.1  Sydney’s CBD, showing the location of Barangaroo

of waste water will allow water to be exported from 

Barangaroo South to nearby neighbourhoods and the rest 

of Barangaroo, where it will be used to water the parklands. 

The energy consumed in Barangaroo South will be offset 

by on-site and off-site solar power generation and the 

purchase of carbon offsets.

Barangaroo South’s social legacy will include a more highly 

skilled construction workforce, an Indigenous employment 

strategy, the promotion of low-carbon intensive transport 

options, healthy and active living programs, a public culture 

and public art initiative, and the social infrastructure 

required to support a thriving inclusive community. 
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Geographical 
knowledge and 
understanding
Vocabulary builder
Gentrification
MI: verbal–linguistic

Gentrification is another process in the 
dynamic urban environment. It involves 
significant changes to suburbs, generally 
within close proximity to the central business 
district. These areas were traditionally 
characterised as working class. Gentrification 
has many benefits for an area, such as 
improving the infrastructure, facilities and 
resources. However, this process of urban 
change is often heavily criticised as the lower 
income residents are displaced when they can 
no longer afford the increasing cost of living in 
the area.

Discuss this concept with students and ask 
them if they are aware of any suburbs within 
their city in which the process of gentrification 
is occurring or has occurred. 

Learning across the curriculum: critical and 
creative thinking

Geographical concepts and tools: place, 
space, change, environment

Geographical inquiry 
and skills
Group work
Barangaroo—community responses
MI: visual–spatial, verbal–linguistic, logical–
mathematical, interpersonal, intrapersonal

When the development of Barangaroo is 
completed, more than 23 000 people will 
work in the precinct and 2000 will call it 
home. In groups, students discuss the issues 
surrounding the redevelopment of Millers 
Point into Barangaroo. Students could be 
organised into groups using the six thinking 
hats structure.

• Red hat—emotional reactions
• Yellow hat—positive reactions
• Black hat—negative reactions
• Green hat—creative/improvements
• White hat—information gathering and 

questioning
• Blue hat—reflections

ACTIVITIES answers

Knowledge and understanding
 1 The factors causing change in cities 

include advances in technology and the 
nature of economic activity, together 
with the changing demographic and 
social characteristics of a population.

 2 Urban decay occurs when are area 
becomes disused and falls into 
disrepair, whereas urban renewal occurs 
when an area is redeveloped for use. 

 3 The key elements of the Barangaroo 
South development are three office 
towers, a hotel and resort complex, 

When students have discussed the issues 
surrounding the redevelopment, they write 
them on the board and discuss as a class the 
best methods to include the community in 
future major redevelopment projects.

Learning across the curriculum: literacy, 
critical and creative thinking, civics and 
citizenship

Geographical concepts and tools: place, 
space, change, environment

EAL/D support
Scaffolding task
EAL/D students use the following prompts 
to justify their opinion in activity 8c:

• I strongly believe …
• I feel …
• In my view …
• As far as I can tell …
• The way I see it …
• It’s obvious that …
• It is important to …
• It is essential to …
• If we don’t act, then …

residential apartments, community 
facilities, retail outlets, restaurants and 
cafes.

 4 The public spaces at Barangaroo South 
will constitute over 50 per cent of the 
area and will include an urban park, 
waterfront plaza, harbour cove, public, 
pier, waterfront promenade, boardwalks 
and squares. 

 5 The precinct will achieve its carbon 
neutrality via a range of technological 
innovations. These include an 
automated solar shading system on the 
outside of the commercial office towers 
and an energy-efficient centralised 
cooling system. 

 6 The social legacy of the Barangaroo South 
development is a more highly skilled 
construction workforce, an Indigenous 
employment strategy, the promotion of 
low-carbon intensive transport options, 
and social infrastructure required to 
support a thriving inclusive community.

Applying and analysing
 7 a Aerial image: location of buildings 

and other facilities. Oblique images: 
height of buildings, the shape of the 
landscape

b Student answers will vary, but may 
include: The oblique image could be 
used to show how shadowing might 
affect the whole area during different 
times of the day, whereas the aerial 
image could be used to show the 
location of different features. 

Investigating
 8 a Student answers will vary.

b Student answers will vary.
c Student answers will vary.
d Student answers will vary.

Applying skills
Use a real topographic map when students 
feel confident with the concept. Nominate ten 
grid reference locations. Students give the 
spot heights at each location. Students might 
imagine the area between one contour and 
another as being a quarter, a half or three-
quarters of the way between two contour 
lines. For example, if a spot height is found 
approximately a quarter of the way between 
the 50-metre contour and the 60-metre 
contour, then the spot height will be 52 or 53 
metres above sea level. A spot height located 
nearly on the 50-metre contour line could 
be nominated as 51 metres above sea level. 
A little flexibility in answers is reasonable.

Answers should always be stated as ‘metres 
above sea level’. It is incorrect to say ‘50 
metres’. Students should use correct 
geographic terminology when writing or 
verbalising geographic information.

Learning across the curriculum: literacy, 
numeracy

Geographical concepts and tools: change

  SkillsBuilder support
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SkillsBuilder
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Round hill: 
contours in 
a circle or 
oval shape

Escarpment: 
sudden drop in 
height at edge 
of plateau

Plateau: a large, 
generally level, 
elevated area

Knoll: 
a low circle-shaped hill on the end of a spur

Gorge: 
contours on both sides of a 
narrow valley are very steep

River: 
flows downhill and contours 
point to higher ground

Saddle: 
a lower area between
two areas of higher land 

Flat land: 
contours very widely spaced

Gentle slope: 
contours widely spaced 

Valley: 
contours form a V or U shape 
pointing to higher ground

Spur: 
contours form a V or U shape pointing away from higher land

Cliff: 
contours on top 
or almost on top 
of each other

Steep slope: 
contours close 
together

110

100  90
80
70  
60  

50
  

40
  

80
86

70 
60

50

B

A
C

50
100

150
200

Topography and relief maps
Relief
An understanding of relief is central to the study of 

landscapes and landforms. ‘Relief’ is the term geographers 

use to describe the shape of the land, including height and 

steepness. The main techniques used by cartographers to 

show relief on topographic maps are spot heights, contour 

lines and patterns, and layer colouring and landform 

shading.

Topographic maps
Figure 1.6.1 is a topographic map showing relief features.

Spot height
A spot height is shown on a map as a black dot with the 

height written next to it. Spot heights give the exact height 

above sea level of particular locations or features.

Contour lines
A contour line joins points of equal height above sea level. 

Thus, every point along the line has the same value.

Contour lines provide geographers with information about 

the shape and slope of the land and the height of features 

above sea level. The contour interval, or vertical interval, is 

Estimating heights of landform 
features
Sometimes you will need to know the height of a map 
feature, such as the top of a hill or a plain. If there is no 
spot height on the feature, it is possible to estimate the 
height by studying the contour lines of the map. Use the 
following examples as a guide.

Example 1: Estimate the height  
of the hill at point A.
In Figure 1.6.2, point A lies more than 150 metres 
above sea level. However, it is obviously less than 200 
metres above sea level. Your answer can be expressed 
in one of two ways:

• as a statement—point A is more than 150 metres, 
but less than 200 metres, above sea level; or

• as an estimate—point A is 175 metres (any number 
between, but not including, 150 and 200 would be 
acceptable) above sea level.

Example 2: Estimate the height  
of point B.
In Figure 1.6.2, point B lies between the 50 and 100 
metres contour lines. Your answer can be expressed in 
one of two ways:

• as a statement—point B is more than 50 metres, but 
less than 100 metres, above sea level; or

• as an estimate—point B is 75 metres (any number 
between, but not including, 50 and 100 would be 
acceptable) above sea level.

the difference in height between two adjacent contour lines. 

This interval is normally stated in the map’s legend or near 

the edge of the map. 

Contour patterns
Each type of topographic feature is represented by its own 

distinctive contour pattern. 

• The spacing of the contours on a map shows the 

steepness of slopes. Contour lines that are close together 

show that the area has steep slopes. Widely spaced 

contour lines indicate that the area is very flat.

• The spacing of contour lines on a map shows the shape 

of a slope. Evenly spaced contours indicate a uniform 

slope. When the spacing of contour lines reading 

from high to low decreases, the slope is convex; that 

is, curved like the outside shape of a circle. When 

the spacing of contour lines reading from high to low 

increases, the slope is concave; that is, like the inside 

shape of a circle. 

With practice, you can gain a visual impression of the shape 

of the land by interpreting the patterns made by the contour 

lines on a map. 

Layer colouring
Layer colouring is a simple and effective way of showing 

relief on maps. It involves colouring the area between 

selected contours in different colours. When it is used in 

combination with spot heights, and sometimes landform 

shading, layer colouring can tell you a good deal about the 

shape of the land. 

Isolines
An isoline is a line that joins points of the same value. 

Examples are equal elevation (contour lines), temperature 

(isotherms) and barometric pressure (isobars).

 1.6.1  Reading contour lines can tell us a lot about the nature of landforms. 

 1.6.2  Contour heights

Landform shading
Shading can be used on maps, with colours darkening as 

elevation increases. Shading may be used as if the light 

is coming from one direction, so that one side of a hill is 

shown in a lighter shade than the other to give it greater 

definition. Landform shading is sometimes used together 

with contour lines.

Aspect
Aspect refers to the direction that a slope faces. The aspect 

of a particular slope can be determined by examining the 

height and pattern of contour lines. 

Knowledge and understanding
 1 Define the term ‘relief’.
 2 List the techniques used to show relief on maps.
 3 Explain what the spacing between contour lines 

tells us about relief.
 4 Study Figure 1.6.1 and answer the following 

questions.
a Describe the difference between a cliff and an 

escarpment.
b What is the spot height shown in Figure 1.6.1?

Geographical skills
 5 Study Figure 1.6.1. What is the contour interval?
 6 Study Figure 1.6.2. Estimate the spot height for C.

Investigating
 7 Study Figure 1.6.1.

a List the different landform features.
b Find an image of each landform feature from 

your list.
c Copy Figure 1.6.1 and annotate your diagram 

with the landform images you have collected. 

ACTIVITIES
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Geographical 
knowledge and 
understanding
Vocabulary builder
Matching meanings
MI: visual–spatial

Students play a matching game with the 
following terms and their meanings. Package 
a set of the terms and their meanings in a  
zip-lock bag, for students to match.

Topography the shape of the land

Distribution the pattern or spread of a feature/
phenomenon over an area

Spot height an exact height above sea level on 
a map

Contour line a line on a map which joins 
together places of equal elevation

Contour 
interval

the distance between one contour 
line and another. It is always 
consistent on a topographic map.

Elevation the height of the land above sea 
level. In Australia, it is measured 
in metres.

Learning across the curriculum: critical and 
creative thinking, literacy

Geographical concepts and tools: place, 
space, maps

Helpful hints
Practice makes perfect
MI: visual–spatial

Maps are flat, 2-D representations of the 
shape of the land. It takes practice to ‘see’ the 
shape of the land. It is important to choose 
very simple maps to begin. They must display 
consistent conventional colours and symbols 
so that students become familiar with the 
structure and form of a topographic map.

Draw or find a series of simple topographic 
maps similar to Figure 1.10. Choose samples 
that show only one or two landforms and that 
have contours that are easy to read. Usually, 
contours that are far apart over a long distance 
indicate a gentle slope. Contours that are close 
together over a small distance indicate a steep 
slope. Remind students that contour lines 
never cross each other.

Plan activities so that students master 
‘reading’ simple maps before being given a 
real topographic map to work on. Class sets 
of topographic maps can be purchased from 
map shops or from the Geography Teachers 

EAL/D support
Vocabulary assistance
Define unfamiliar words in a brief class 
discussion and then paraphrase the 
definitions, using simple language that is 
accessible to EAL/D students. Some sample 
definitions are provided below.

• Plain: flat land with low relief
• Plateau: a highly elevated landform 

with a fairly level surface
• Elevation: the height above sea level 

of a point on the earth’s surface

ACTIVITIES answers

Knowledge and understanding
 1 ‘Relief’ is a term used by geographers to 

describe the shape of the land.
 2 Relief is shown by using spot heights, 

contour lines and patterns, and layer 
colouring and landform shading.

 3 Closely spaced contour lines indicate that 
land is steeper than areas in which the 
contour lines are spaced further apart.

 4 a An escarpment is a sudden drop 
in height at the edge of a plateau 
extending over a wide area, while a 
cliff refers to the actual drop in height.

b A spot height shows the actual 
surveyed height above sea level at one 
particular location on a map.

Geographical skills
 5 10 metres
 6 225 metres

Investigating
 7 a Knoll, spur, slope, escarpment, cliff, 

gorge, valley, river, saddle, round hill, 
plateau

b Student answers will vary.
c Student answers will vary.

Association in your state. These sometimes 
come with ready-made worksheets. Once 
students are confident at investigating the 
lines on a map, encourage them to draw a 
map themselves and formulate questions to 
accompany the map.

Students should use pencils when making 
maps. Their maps should use conventional 
colours, symbols and BOLTSS.

Learning across the curriculum: literacy, 
numeracy

Geographical concepts and tools: place, 
space, scale, maps

• Hydrosphere: the earth’s oceans, lakes, 
rivers and ice

• Biosphere: all living things
• Lithosphere: the solid rocky outer layer 

of earth
• Atmosphere: the gases that surround 

the earth
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Electronic consumer goods

Electronics at home
It is now normal for many Australian homes to have flat-

screen or digital televisions, personal computers, laptops 

or tablets, sound systems, wi-fi, digital cameras and mobile 

phones. This is very different from the 1950s, when the 

typical household had only one radio and a telephone. 

Since that time there have been waves of new products 

hitting the market.

Declining costs of electronics
The main factor influencing the astounding growth of 

electronic products is the steady fall in the relative price 

of these products. This has been possible because of 

the development of mass production methods. Mass 

production is carried out in highly automated factories 

located in places with low labour costs.

Purchasing electronic goods
The countries with the highest average incomes have 

generally been those that have seen consumer electronics 

goods purchased in the largest quantities and spread most 

quickly. 
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 14.6.1  Ownership and use of electronic devices, 2014

However, there are differences between countries with 

similar levels of wealth. The graphs in Figure 14.6.1 show 

the differences in usage of ten electronic products in six of 

the wealthiest countries of the world.

The raw materials 
for electronics
Metals
There is a range of metals used in the production of 

electronic devices. Copper has always been important 

because it conducts electricity well. Tin, silver, lead, 

aluminium, nickel and chromium are also found in many 

everyday electronic products.

Petrochemicals
Two of the other key raw materials in electronics are 

plastics, which are derived from petrochemicals, and 

silicon. Silicon is a commonly occurring mineral found in 

quartz, amethyst, flint and jasper. Petrochemicals are the 

chemical materials obtained from oil. Most of the electronic 

devices we use contain microprocessors, integrated 

circuits and printed circuits. These are all made from 

petrochemical-based products. The bodies of the electronic 

devices are also made mostly of plastics derived from 

petrochemicals.

Environmental effects 
of electronics
The standby power used by electronic devices in the home 

when they are not turned off accounts for 5 to 10 per cent of 

the electricity consumed in the average household.

Some electronic devices now carry ‘energy stars’ in a similar 

way to household appliances. Solid state drives use less 

power and are being used in an increasing range of devices.

Some electronic gadgets are now being promoted for 

their ‘green-ness’. However, if you buy one of these and 

throw out an older item, you are in fact using more of the 

earth’s resources, because of the amount of energy and 

raw materials used in making and transporting the new 

purchase.

World cycle of the  
electronics industry
Figure 14.6.2 shows some of the main routes of materials 

in the electronics industry. It is drawn to show generalised 

patterns, not the particular routes of every material. The raw 

materials are shown travelling from Australia and Africa, 

but these locations only account for metals and silicon 

materials. Petrochemicals come from many other countries 

which export oil. The manufactured computers are shown 

being transported from eastern Asia to Europe, Japan and 

the United States of America, but there are obviously many 

other buyers. The waste is then shown being taken back 

to China, as a representative country used for disposal of 

outdated electronic equipment. India is another major 

destination of electronic waste.

 14.6.2  Some of the main 
routes of materials in the 
electronics industry

Knowledge and understanding
 1 Explain why the number of electronic goods in 

households in wealthy countries is growing so fast.
 2 Outline the environmental effects of the electronics 

industry.

Geographical skills
 3 Study Figure 14.6.1 and do the following tasks.

a Identify the four devices with the highest take-
up.

b Name the countries that have the highest overall 
ownership of these four devices in general.

c HDTV shows the greatest difference in take-up 
between countries—Australia at 67 per cent and 
Japan at 27 per cent. Can you suggest reasons 
for this?

d Name the device with the next greatest 
difference in take-up.

Investigating
 4 a Make a list of the electronic devices in 

your home.
b Which of them do you have more than one of?
c Ask your parents how many electronic devices 

they had in their homes when they were 
your age.

ACTIVITIES
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Geographical 
knowledge and 
understanding
Alternative assessment
Student-generated quiz
MI: visual–spatial, verbal–linguistic, 
intrapersonal

Students read through the unit and then write 
out a series of ten multiple-choice questions. 
Each question must include four responses. 
Students can swap their questions with other 
members of the class.

An example of a simple question could be: 

• Raw materials to make electronics are not 
sent to this country.
Answer: Australia

Distractors: Japan, South Korea, Finland

Learning across the curriculum: literacy, 
critical and creative thinking

Geographical concepts and tools: 
interconnection

Fact file
Mobile phone use in Kenya
MI: verbal–linguistic

Kenya is a developing country where many 
people survive on less than $2 a day. Yet the 
mobile phone revolution has dramatically 
changed the life of Kenyans. In 2007 M-PESA 
(M stands for mobile and PESA is Swahili for 
money) was introduced. It is a service that 
allows people to transfer money through 
their mobile phones, instead of using a bank 
account.

A person can go to an M-PESA outlet and 
put some money in their account. They can 
then transfer that money by phone, simply by 
putting in another person’s phone number. 
That person then gets a message to say it has 
arrived. This person can then go to an M-PESA 
outlet and retrieve that money. This means 
people do not need to open a bank account. 
Currently, 93 per cent of Kenyans are mobile 
phone users and 73 per cent are mobile money 
customers; they move billions of (Kenyan) 
shillings around every year.

Students research the use of technology 
in other less developed countries, such 
as those in South-East Asia or in South 
America. Students research internet usage 
(they can use an atlas to find details about 
telecommunications). This could be a useful 
starting point to begin an assessment of the 

ACTIVITIES answers

Knowledge and understanding
 1 The main factor influencing the 

astounding growth of electronic 
products is the steady fall in the relative 
price of these products. 

 2 The environmental effects of the 
electronics industry are significant. 
Standby power accounts for 5 to 10 
per cent of electricity consumed and 
electronic devices use a large amount 
of raw materials in manufacture 
and transport.

Geographical inquiry 
and skills
Geoskills
Graph interpretation
MI: visual–spatial, verbal–linguistic, logical–
mathematical

Students refer to Figure 14.6.1 and complete 
the table. The first row has been done as 
an example.

Electronic 
device

Australia’s 
ranking

Top ranked 
country(s)

Mobile 
phones

Equal first Australia, Italy

Smartphones

Digital radio

Laptop 
computer

Tablet 
computer

DVR

HDTV (any 
form)

On-demand 
TV service

TV, 3-D 
broadcast

Smart TV

Students answer the following questions: 

 1 For which device are levels of ownership 
and use highest? 

 2 For which device are levels of ownership 
and use lowest? 

 3 Name two other countries that would be 
likely to have a high uptake of electronic 
devices.

Learning across the curriculum: literacy, 
numeracy, ICT capability

Geographical concepts and tools: place, 
interconnection

Geographical skills
 3 a Desktops, smartphones, laptop 

computers and HDTV
  b Australia, United States of America, 

France, United Kingdom
  c Some countries have discontinued 

VHF and UHF television 
transmissions, forcing consumers 
to purchase HDTVs, while others 
have not.

  d Digital radio

Investigating 
 4 Student answers will vary.

differences between more developed and 
developing countries’ uptake of technology.

Learning across the curriculum: literacy, 
numeracy, ICT capability, critical and 
creative thinking

Geographical concepts and tools: place, 
interconnection, sustainability, scale




