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How can | understand
food production?

Diverse land and aquatic biomes support a range of food production throughout the
world. Introduced crops and grazing animals and new farming and production methods
have led to improved human wellbeing, but also contributed to the degradation of
important ecosystems.

The Learning ladder lists the knowledge and skills you will develop

Learnmg throughout the year, with five levels of increasing difficulty.
By mastering foundational knowledge and skills at the lower levels,
a e r you will build a solid understanding that prepares you to tackle
more advanced concepts and skills as you progress toward the top.

| can justify the | can synthesise
| can evaluate | can evaluate .
. | can evaluate : importance of a range of
the impact of | can evaluate the . the effectiveness . .
. the impact of < First Nations tools, terms and
changes to the impact of changes ; of strategies : ST
- perspectives on ; s Custodianship in concepts to create
characteristics to processes. in achieving . ;
outcomes. - oaw future decision- geographical
of places. sustainability. . 7 )
making. information.
| can apply a range
| can predict | can evaluate of tools, terms
| can analyse how . | cancevaluate | can suggest —
S the impact of . . the contribution and concepts
characteristics the'fairness of improvements to X ; 1
processes and ‘ ; of First Nations to communicate
shape places. ; : perspectives. strategies. . . .
interactions. Custodianship. geographical
information.
| can use a range
. | can analyse
| can explain . i of tools, concepts
| can examine | can analyse how | can assess the importance
factors that . ) - . : and terms to
. ST the impacts of perspectives the impact of of First Nations
influence diversity ; iy . X . understand
processes. influence decisions. strategies. Custodianship of .
across places. geographical
Country. 7 .
information.
| can explain the | can use
| can describe the | can explain how | can explain | can explain how  role of First Nations .
L . L X ) ; : geographical tools,
characteristics of interaction leads different strategies protect Peoples in caring concents and
places. to change. perspectives. places. for and managing terFr)‘ns
Country. ’
| can describe .
| can locate . . ; I can list
P . . | can describe how First Nations .
eatures and | can describe | can describe geographical tools,
- ; management Peoples care
characteristics processes. perspectives. . concepts and
strategies. for and manage
of places. terms.
Country.
96 Sustainabl
= ustainable . -
<o Character- . First Nations
£39 oo Processes Perspectives = management
a2 @ istics . Peoples
030 strategies
090
2 C o=
nNx o
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| can evaluate

the impacts

of changes to
places.

| can analyse the

impact of places
on people and

environments.

| can explain
how places are
interconnected.

| can use
geographical
vocabulary
to describe a
place.

| can describe
a place.

Place

| can predict
changes
to spatial
distributions
and their
impact.

| can assess
changes
to spatial
distributions
and their
effects.

| can analyse the
impact of spatial
distributions.

| can explain
spatial
distributions.

| can describe
spatial
distribution.

Space

| can evaluate
the nature
and rate of
environmental
changes.

| can examine
the impact

of change on

environments.

| can analyse
processes that
change places.

| can explain
physical
processes.

| can
summarise the
characteristics
of
environments.

Environ-
ment

| can predict
future
changes to
interconnections
and their
impact.

|'can assess
the impact
of changes
to inter-
connections.

| can assess the
effects of inter-
connections.

| can explain

the influence
of inter-

connections.

| can describe
inter-
connections.

Inter-
connection

| can evaluate
the importance
of scale
in'solving
geographical
challenges.

| can assess
how decisions
are influenced
by a range of
scales.

| can analyse
how scales
interract to
influence
geographical
processes.

| can explain
how processes
vary across
scales.

| can describe
processes at a
range of scales.

Scale

Source 1: Cattle grazing on cleared
Amazon rainforest in Brazil. Between
1990 and 2018, cattle numbers in Brazil
expanded by 56 percent. Brazil is is now
the world’s largest beef exporter, with
23% of the global beef trade. Seventy

per cent of formerly forested land in the
Amazon is now used for livestock pasture

| can justify
which strategies
are most
sustainable and
explain why.

| can evaluate
strategies
to improve

sustainability.

| can analyse
the long-term
impacts of
sustainable and
unsustainable
practices.

| can explain
the importance
of social,
environmental
and economic
sustainability.

| can describe
sustainability.

Sustain-
ability

| can evaluate
the impact of
changes.

| can assess
how changes to
processes shape
places.

| can analyse
the impact of
change.

| can explain
the causes
and effects
of change.

| can describe
change.

Change

Steps in skill
progression

Geographical concepts

Food production 3
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What are biomes?

The biosphere comprises all living things on Earth. It is one component of Earth’s
four natural systems — the biosphere, lithosphere, atmosphere and hydrosphere.
These systems work together to create the natural environment around us.

The world’'s biomes :
Ecosystems are examined when geographers

To help us understand how the world works the want to study the way that the biosphere, lithosphere,
biosphere can be investigated at a range of scales. atmosphere and hydrosphere interact at a specific
Biomes are identified at a global scale to show how place. There are many ecosystems within each biome.
climate influences living things. Temperature and rainfall For example, places within the rainforest biome
are the main influences on terrestrial biomes as these generally experience hot, wet and humid climates that
factors determine the plants and animals that can live in support dense forestswith thousands of species of
different places and influence other features such as soils. plants and animals. Within the rainforest biome, the
Rainforests are found where the climate is hot and wet. Amazon Rainforest in.South America and the Congo
Biomes are generally named according to climate or the Rainforest in Africa have very different ecosystems.
dominant vegetation and appear as broad areas across The interactions between'climate, soils, plants and
continents. Source 1is one example of a map showing animals are unique to each place. Source 2 shows
the distribution of Earth’s major biomes. the many interconnections of an ecosystem.

N~‘\. “”é’@z’

Tundra:

Is mostly found

in the northern

hemisphere and
accounts for

3 per cent of the
world’s surface.

esert: Home to N
fl€IoEr centiofthe™ ™ « @ T TRy ey
world’s population.

AFRICA

Equator

INDIAN

OCEAN

Grassland/ ‘

savanna: &

Over

Sﬁ;ﬂe(; cent Earth’s biomes

SUrface in | . Tropical forest . Mediterranean Coral reefs

Africais _ Temperate deciduous forest D Desert *  Wetlands

grass land. . Coniferous forest |:| Tundra N\ Mangroves -
[ remperate grassianc [ tcecen Source 1: Spatial distribution and
D Savanna . L characteristics of Earth’s biomes.
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Ecosystem: interaction of biotic and abiotic factors

Habitats provide individual organisms such as plants
or animals with food, water and shelter. The habitat
of the panda is the bamboo forest ecosystem within
the mountain biome of China’s Minshan Mountains.

Oxygen(0,) Sun

Ecosystems and biomes contain many habitats. 2. e "of ' g;rzgz
. y ‘ (€0,
Where biomes are found :
Secondary

The spatial pattern of biomes is largely determined by
climate. Variations in climate occur with changes in
latitude and altitude. Temperature decreases from the
equator (low latitude) to the poles (high latitude) and
from sea level (low altitude) to the top of mountains
(high altitude).

Precipitation also affects the location of biomes.
At high altitudes and latitudes, precipitation is more likely
to be snow than rain and the plants and animals in tundra
and coniferous forests (boreal forest/taiga) biomes are
adapted to those conditions. Places a long distance from
the sea are drier and support biomes such as deserts
and grasslands and unique species adapted to drought.

consumer (fox)

Primary consumer
(rabbit) ,2

Producers

4. Source 2: Biomes contain many ecosystems.

Learning
ladder 1.1

Characteristics of places and

----- ATiaNTTe environments

OCEAN

ARCTIC

° Identify the main characteristics of two terrestrial
biomes shown in Source1.

e Describe the location of rainforest and coniferous
forest biomes in the world. In your answer refer to
continents where these biomes are found.

e Explain how latitude and altitude influence the
location of biomes.

B IR RSTRERS A - A o Analyse the difference between biomes and

v § ecosystems and state how they are related.

PACIFIC .
Interconnection

OCEAN

o Describe connections between living and nonliving
parts of an ecosystem.

Forest:

; 3 Covers
= - AN 30 per cent
ic: Water of land.
covers 71 per 7
Bontof tPI?e W 0 - g 9 Source 2: Assess the effects of interconnections

world’s surface., in this ecosystem and how they support food
production.

e Explain how energy from the sunis linked to plants
and animalsin an ecosystem.

0 Source 2: Assess how changes to interconnectionsin
this ecosystem could impact food production.

} e Source 2: Predict how this ecosystem could be used
] to produce food in the future without destroying
2000 4000k i importantinterconnections.

Modified Times Projection

Source: Matilda Education Australia QI -~ -oocnnnnnnnenuenninanaiaiianse s ieenssannansanasna st et st s e st S nnnnnias
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How does biome
productivity influence
food production?

Food production at a global scale is influenced by the productivity of biomes. The productivity

of biomes is influenced by climate.

Biome productivity

Primary productivity (PP or net PP) refers to the amount
of biomass or living plant material produced through
photosynthesis. High productivity can support large
numbers of consumer species through food chains

and food webs. The least productive biomes are those
with extreme climates like deserts and tundra, where
temperatures are hot or cold and precipitation low,
resulting in limited plant growth. The most productive
biomes typically have higher temperatures, plenty of
water and lots of available soil nitrogen, such as tropical
grasslands and forests. Comparing the climatic features
of different biomes helps us understand differences.in
productivity. Potential impacts of climate change such as
hotter, wetter and drier climates will impact productivity.
and the suitability of some biomes to produce food.

Biome productivity per year

Biomes' capacity to produce food

The most productive biomes generally have the best
climatic conditions'that plants need to grow crops for
human consumption orpasture and feed for livestock.
Biomes are used for food andfibre production in
many ways:

harvesting resources such as nuts, fruits, seeds,

wildlife and timber from productive forests

using the primary biomass for grazing animals on

grasslands and tundra biomes; the carrying capacity

of grasslands is higher than tundra, producing

more food

replacing the natural biome with species suited

to the climate such as replacing forests with

banana crops

modifying biomes to increase productivity

such as using irrigation to supplement rainfall.

Estuaries
Swamps and marshes
Tropical rainforest
Temperate forest
Northern coniferous forest
Savanna
Agricultural land
Woodland and shrubland
Temperate grassland
Lakes and streams
Continental shelf
Open ocean .

Tundra .
Desert scrub .

Extreme desert .
NN

4 Source 1:
Biome productivity
per year, measured in
grams per square metre.

T
0 100 200 300 400

500 600

700 800 900 1000 1100 1200 1300

Average net primary productivity (g/m?/year)
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V'S
Source 2: Comparing productivity between rainforests and deserts

LLlearning
ladder 1.2

Processes that transform people,
places and environments

Satellite monitoring reveals productivity

Biome productivity changes with the seasons.
Satellites are used to monitor biome productivity by
showing how ‘green’ different parts of the planet are
and how greenness changes over time.'|n Source 3,

0 Define ‘primary productivity’.

dark green shows land areaswith high productivity — 9 How does climate affect primary productivity?
plenty of leafy green vegetation — such.as the Amazon e Source 1: Compare the productivity of three different
Rainforest. Beige to white areas have little or no terrestrial biomes.
vegetation, including deserts and Arctic tundra areas. © cxplaintherelationship between biome productivity
Areas with moderate amounts of vegetation such as and food production.
grasslands are pale green. e Discuss the statement: ‘With human intervention,
biomes with low productivity have a capacity to
Source 3: Visualising global primary productivity. The green areas produce more food.
show global vegetation.
Interconnection
i £ 2P~ Y YU o Source 3: Describe the link between latitude
e s e . ok and the Earth’s most productive ecosystems.
s A < - i : R | e Source 1: How do seasons affect biome productivity?

Give an example.
9 Source 2: Explain the relationship between climate
and biome productivity.

a Source 2: Analyse the relationship between primary
productivity and food pyramid.

e Assess the potential impact of climate change
on biome productivity.

Interconnection, page 410
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How do biomes support
food production?

Most food is produced within the biosphere, except where agriculture takes place in
human structures that replace the natural environment, such as ‘'under glass’ in the
greenhouses of Iceland. Biomes provide the living (biotic) and non-living (abiotic)
resources that are used to source or produce food.

Harvest and capture

For thousands of years humans practised subsistence
farming, where food is hunted and gathered to maintain
communities, with little surplus for trade or sale.
Communities such as the Inuit in the Arctic tundra and
the Pirahd in Brazil’s Amazon rainforest continue these
traditional practices.

The numbers of people harvesting and capturing
food directly from biomes is declining due to increasing
pressure from development, conservation, agricultural
expansion and changing climates. The Hadza, who hunt
wildlife using traditional methods such as bows and
arrows and forage for food such as tubers, berries and
fruit in the acacia forests of northern Tanzania are one of
the last groups of true hunters and gatherers. Today, less
than 300 live this way.

Small-scale (artisanal) fishing provides livelihoods
and food security for nearly half a billion people
globally — mostly in coastal villages in developing

4 Source 1: Traditional Anangu owner sucks nectar from desert or
honeysuckle grevillea flower near Uluru. Increasing recognition of
Traditional Ecological Knowledge has increased the number of
indigenous people practising traditional methods of food production
and gathering ‘bush foods’ for personal and commercial use.

8 Good Geography NSW Stage 5

countries — and is responsible for nearly half

of global seafood catches. Commercial fishing
operations such as the wild Atlantic Salmon
fisheries of Canadaand Alaska supply the world
markets with seafood.Since the 1980’s the volume
of fish ‘captured’ from the aquatic biomes has been
between 86 million tonnes and 93 million tonnes
per year.

Grazing native pastures

In.some parts of the world animals are herded between
available pastures by nomadic or semi nomadic peoples
such asthe reindeer herders in Siberia and Scandinavia
andthe Masai people in Kenya who herd cattle. Nomadic
grazing is practiced in climates with limited, or no arable
land and in dry or cold biomes such as grasslands and
tundrain Africa, the Middle East and Central Asia.

Commercial pastoralists graze livestock such
as sheep, cattle and goats on natural vegetation
(grasses, herbs and shrubs), usually on large,
often unfenced properties. The carrying capacity
(the number of animals per hectare) of the land is low
so farms need to be large. Australia and Argentina
have some of the largest cattle stations in the world on
semi-arid country. This is known as extensive farming.

Biomes modified for agriculture

‘Slash and burn’ subsistence agriculture in rainforests
and large-scale deforestation for cattle grazing are
examples of biomes replaced or managed to support
food production. Arable land is created by clearing
natural vegetation and replacing it with a planted crop
e.g., rice, wheat, and bananas. Most of the world’s
staple grain crops such as corn, oats, wheat and barley
are cultivated on land that was originally grassland.
Natural pastures are improved when replaced with
non-native species, often with the use of irrigation and
fertilisers to increase the carrying capacity of land.

A\



Migration of reindeer
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Source 3: Seasonal migration of reindeer in Norway, Sweden and Finland.

Source: Tyler NJ.C., Hanssen-Bauer |. Fgrland E.J., Nellemann C.

s 1 ; + AN el
Source 2: Reindeer herding
in the tundra biome in Stora
Sjofallet National Park, Lapland,
Sweden. Reindeer are the only
semi-domesticated animal
. which naturally belongs to the

tundra biomes of the northern
hemisphere. Reindeer herding takes
place in nine countries - Norway,
Finland, Sweden, Russia, Alaska,
Mongolia, China, and Canada -
by 30 reindeer-herding peoples

&% herding 34 million reindeer.

Learning
ladder 1.3

Characteristics of places
and environments

o Define the terms subsistence, commercial, nomadic
and carrying capacity.

e Source 3: Describe where reindeer herding takes
place in Scandinavia.

e Explain the ways in which biomes support the
production of food.

o How have humans altered biomes to increase
the production of food?

e Source 2: This farming activity is taking place
in a national park. What changes have been made
to the natural environment to accommodate
farming? What impact does it have?

Environment

0 Source 2: Identify the environmental features of
the biome shown in the photograph.

e Explain why reindeer herders are nomadic.

e Source 3: Compare the direction of the spring
migration of reindeer in Norway and Sweden.

e Predict how climate change could impact the
capacity of the biomes in the photographs to
support food production.

Food production 9
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Which environmental
factors impact food
production?

The spatial distribution of agriculture is determined by climate, water availability and
suitable land, including its topography and soil. All plants require basic resources from
the physical environment including light, temperature, water and nutrition.

Environmental factors

The natural environment determines where

food will be produced and how productive and
sustainable farming will be. All organisms require
biotic and abiotic factors from the physical
environment to survive and grow. Biotic factors
are the living things in an ecosystem, such as
plants, animals, and bacteria. Abiotic factors are
the non-living components of the environment,
such as sunlight, temperature, water, air, and soil.

Climate

Regions experiencing very high or low
temperatures or low rainfall can only support
limited agriculture. Crops have specific climatic
requirements that set the limits of where they
can grow.

Solar radiation
Through the process of photosynthesis, plants
use solar energy and water to convert carbon
dioxide (CO,) into food to develop leaves,
stems and fruit, and in the process, store
carbon.
Sunlight varies seasonally and is a limiting
factor in plant growth at latitudes which have
months without sunlight

Temperature
Minimum temperature is 6°C for crops to
grow and at least 250-500 mm per annum
of precipitation
Temperature and precipitation influences
types of crops grown. —e.g. hot, wet monsoon
climate favours rice, while cooler, drier
climates are better for wheat.

10 Good Geography NSW Stage 5




Precipitation
Amount and regularity of rainfall affect crop
growth and yields
Low precipitation: dryland farming is where
drought-resistant crops like millet and sorghum
are grown.

Humidity
Relative humidity of 40-60 per cent suitable for
most crops

When relative humidity is high pests and
diseases are more common.

Source 1: All plants require basic resources from the physical
environment to grow. These include abiotic factors including light,
warmth, water, carbon dioxide and nutrition.

Monitoring climate and weather

The day to day weather is an important influence on

food production, particularly the occurrence of weather
extremes. Farmers rely on weather forecasts and long-term
climate models to determine their weekly, monthly and
seasonal routines. The Bureau of Meteorology makes
agricultural observations for farming areas, indicating
temperature, precipitation, evaporation, humidity, wind
speed, sunshine hours, solar radiation and soil temperature.
The Bureau also predicts frost, fogs, and thunderstorms
which may affect crop yields. Farmers may decide to harvest
a crop early if damaging storms delay planting if there is no
possibility of rain and put in place measure to protect crops
from frost.

[T —
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A Source 2: Frosts damage crops when the temperature falls below
zero. Farmers use a variety of measures to increase temperatures
to reduce frosts, including covers, large fans and lighting large
paraffin candles between rows as seen here in French vineyards.

4 Source 3: Sheep grazier warnings from the Bureau of Meteorology
alert graziers of wet weather followed by cold air that poses a risk of
death to sheep. Freshly shorn and young sheep are most at risk in
wet and cold conditions. Farmers move their flocks to the parts of
the farm most protected from the forecasted winds.

Food production 11



Soil

Soil is the loose covering of fine rock particles that
covers the Earth’s surface. Soil is a renewable resource
but can take more than 1000 years to form. The type of
soil depends on the parent material (rock type), climate,
organisms living in the soil, topography, and time. The
proportion of clay, sand and silt affects the amount of
water lost through infiltration, runoff and evaporation.

According to the United Nations Food and
Agriculture Organisation (FAO) ‘soil is the foundation
for agriculture and the medium in which nearly all food
producing plants grow’. FAO estimate that 95% of our
food is directly or indirectly produced on soil.

Plants access water and nutrients via soil.
Crops require nutrients from the soil depending on
the type of crop and the stage in the crop-growing cycle.
For example, nitrogen and phosphorus are required in
the early stages of root and leaf development, and zinc
and boron during the later flowering stage. A deficiency
in nutrients limits food production. Soils that are too
thin, salty, acidic, waterlogged, or frozen are unsuited
to cropping.

Horizons

0O Organic matter:
plant litter(leaves
and branches)

A Topsoil:
layer of minerals
(fertile soil)

B Subsoil:
accumulation
of organic
compounds (iron
and aluminium)

C Parent rock:
broken rocks

R Bedrock: mass
of hard rock

4. Source 4: Soils are divided into horizons. Topsoil
(A) and organic matter (O) are the most important
soil horizon for plants. Organic matter provides
protection from evaporation and aids drainage
and supplies of nutrients through recycling.

12 Good Geography NSW Stage 5
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A healthy soil is a living, dynamic ecosystem, teeming
with microscopic and larger organisms that perform vital
functions such as converting dead matter and minerals
into plant nutrients (nutrient cycling); controlling disease,
insects, and weeds; and improving water and nutrient
holding capacity. Australian soils tend to be old, salty,
acidic and nutritionally impoverished. They contain less
organic matter compared with soils in the northern
hemisphere. Australian soils are thin from millions of
years of water and wind erosion. Arid areas are low in soil
moisture and high in salt, which reduces plant growth
and organic matter. The most fertile soils in Australia
are of volcanic origin or alluvial soils deposited on river
floodplains. This is where intensive crop and livestock
production such as horticulture and dairying as are located.

Available land

Cultivating plants.and raising livestock for food requires
suitable land. Surprisingly,large areas of Earth’s total
land sutface are suited to some type of agriculture.

Of the 14.9 billion hectares of Earth not covered by
oceans (70%) andthe 29% considered uninhabitable,




including deserts, salt flats,
exposed rocks, sand dunes and

¥ Source 6: Global land

Land used for global food production used for food production.
10000 L l Alllllpresent
2018 g ' il
Grassland QOver time, used up

glaciers, agriculture is the main
use of land. Grazing occupies
the greatest proportion of
landuse followed by cropping.

agriculture and forestry
] 7n land becames grassland

Breakdown of
habitable land
in hectares

14% |

Landforms and gradient
are important influences on food
production. Flat land is the best
best for growing crops because
it maximises water retention and
exposure to sunlight. Hilly land
has shallower, less fertile soil, is
difficult to cultivate and is prone
to erosion from rainfall runoff.
Steeper land is more appropriate
for livestock such as sheep that
can wander between hills and
rocky outcrops to find pasture.

Freshwater

1% | -150M

Forest

38% | 4.08

Since the fast ice age,
one-third of the workd's
forests have been lost,

Urban

1% | 150M
Includes settiements
and infrastructure.

Source: Visual Captialist/Science Photo Library

Source 5: Drone image of terraced rice fields in Ubud, Bali.

Learning
Farmers have cut terraced steps into the hillsides to create r n I n
more flat land for their rice paddies. I q d d e r 1 4
v

\ °

Processes that transform people,
places and environments

0 Source 1: Identify the environmental factor each icon
represents. Write a sentence about the importance
of each factor.

e Source 2: Explain what the farmer is doing and why
heis doingit.

e Explain how weather and climate impact food
production on a daily to yearly time scale and
influence farm decision making.

o Source 6: Calculate the hectares and percentage
of Earth’s habitable land used for food production.
Predict the change you would expect to seein the
percentage of Earth'’s land used for agriculture in
the next 100 years.

Environment

o What is the relationship between plants and soil?

e Source 5: Describe how hilly topography influences
livestock farming and crop production.

e Source 4: Explain the processes behind the
formation of soil and outline why it is so important in
food production.

e Source 3: Analyse the impact of weather and climate
changes for farmers. Give an example toillustrate
the implications.

Environment, page 414

Food production 13
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Case study

Why are volcanic soils
so productive?

The US Geological Survey organisation states that ‘volcanic materials ultimately break
down and weathers to form some of the most fertile soils on Earth, cultivation of which
has produced abundant food and fostered civilisations'.

Distribution of productive volcanic soils

Volcanic soils cover 1 per cent of Earth’s surface but grow food
for over 10 per cent of the world’s population. Farmers are
prepared to risk living near volcanoes because fertile volcanic
soils increase crop yields and food supplies. Over time the
physical and chemical weathering of volcanic rocks release
nitrogen, potassium, phosphorus, and trace elements, which
contribute to soil fertility.

Volcanic rocks chemically weather faster into fertile soils
in tropical climates, where there is a combination of high
temperatures and high precipitation such as in Indonesia
compared to volcanoes located in cooler, drier environments
like Iceland. On the tropical island of Hawaii, the formation of
fertile soil and resulting growth of lush vegetation following
an eruption can be as fast as a few hundred years.

The main concentration of volcanic soils however lies
along the Pacific Ring of Fire where lava rises through volcanic
vents and fissures in the Earth’s crust. The ring includes
countries such as Chile, Peru, Russia (Kamchatka Peninsula),
Japan, the Philippines, Indonesia, Ecuador and New Zealand.

Mount Taranaki, New Zealand

The plain surrounding Mount Taranaki was dubbed

‘the garden of New Zealand’ as early as 1840. It contains
some of the deepest and richest soils in the world. Volcanic
soils developed on Mount Taranaki ash are rich in the mineral
andesite, making it highly workable and free draining. Streams
and rivers radiating off the mountain are a reliable source of
water. The fertile soil supports intensive farming, particularly
dairying on the flatter land that surrounds Mount Taranaki.
Today there is increasing pressure to diversify into grain crops
such as wheat, maize and horticulture products such as fruit,
vegetables and nuts that potentially offer higher returns than
dairying and are less polluting on local rivers.

14 Good Geography NSW Stage 5

¥ Source 1: Farming volcanic soils in three locations

Eyjafjallajokull, Iceland
Annual temperature range: 0-13°C
Annual precipitation: 850 mm
Extensive sheep grazing and pasture crops

A

Mount Taranaki, New Zealand
Annual temperature range: 11-22°C
Annual precipitation: >2000 mm
Intensive dairying, sheep, beef and horticulture

Cr B SRR

wilet "4 -

Mount Etna, Italy
Annual temperature range: 20-21°C
Annual precipitation: 800 mm
Vineyards, citrus fruit, nuts
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Source 2: The snow covered dormant volcano of / 5 iy : N 7Y
Mount Taranaki (shown as dark green) has lush rainforest B '._ a2 3 ST RIET 2 o . o\
covering the foothills, changing to subalpine and alpine ; SR R ) & : w :
shrublands at high elevations. Surrounding pasture , - B AR ‘ N\ ) & 3

farmlands are shown as bright green.
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Learningladder 1.5

Processes that transform people, Environment
places and environments

o Source 1: What are the similarities and differences

‘ . . . i ?
o What environmental factor is important in the formation between these environments?

of fertile soils around Mount Taranaki? 9 Source 2: Explain the processes involved in the

e Describe the link between volcanoes and soil quality. formation of volcanic soils shaped this environment.

e Why are farmers willing to live near to geomorphic

e Explain why the global distribution of volcanic soils is
hazards such as volcanoes?

concentrated around the Pacific Ring of Fire.
e Source 2: The Taranaki region was originally one of
the most densely forested areas of New Zealand.
What impact do you think change has had in this region,
and how does it continue to change?

0 Source 1: Identify two advantages farmers in the Taranaki
region (New Zealand) have over those farming volcanic
soilsin Iceland and Italy. Draw a conclusion about farm
productivity in each place.

e The New Zealand dairy industry has been criticised for
the pollution of waterways. Investigate the issue and
justify proposals to diversify food production on the
land around Mount Taranaki.

Environment

Food production 15
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Where is food produced
on a global scale?

Due to increasing global population, technological advancement and increasing global
trade, food is being produced on a bigger scale now than ever before.

Global food production

Agriculture is one of the most important industries in
the world, providing economic, social and nutritional
needs for people everywhere. With the rise of
globalisation, diets have become more similar and rely
on the same staple crops. In fact, over two-thirds of
agricultural products used in national diets around the
world originated somewhere else and only four crops
accounted for nearly half of the world’s agricultural
production in 2021; sugar cane (21 per cent), corn

(12 per cent), rice (8 per cent) and wheat (8 per cent).
Key global producers are mostly found in Asia, the
Americas and in Europe.

Largest producers of agricultural commodities

Asia

Half of the world’s agricultural production occurs

in Asia. Due to diverse agroecological zones

across Asia, many types of crops can be planted

here. Culture also influences the crops grown, with
east-Asian countries (such as Indonesia, Thailand

and Vietnam) being large producers of rice and
middle-Eastern countries (such as Pakistan, Turkey
and Iran) being large producers of wheat. Chinaisa
global leader and with only 10 per cent of arable land,
they produce 25 per cent of the world’s grain and are
the lead producer for over 30 commodities, including
chicken, rice and potatoes.

Sugar .
Barley beets Wheat Pork Rice
 \ .
. Canada < Russia
L china o
)
India
Equator
N [0 3000 km
A | s rmare
Scale true at equator
Bananas Eggs Apples Potatoes (e
99 PP beans

4 Source 1: The world’s leading producers of key commodities. The production of these crops is
influenced by the climate, the solil, the technology and government investment in each country.
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Global livestock per region, measured in million tons of protein

N O 2500 5000 km
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& the Caribbean
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@) Eastern
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Asia
® 9.7
Sub-Saharan o)
Africa Oceania
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4 Source 2: Global livestock per region (milk and eggs expressed in protein terms)

Americas

Brazil and the United States are key agricultural
producers in the Americas. Brazil has prioritised
investing in the agricultural industry, resulting in
one-third of their land being used for agriculture and
them becoming leaders of soybean, coffee, oranges and
sugarcane production. The United States is the world’s
largest producer of corn and leader ofalmond and
blueberry output.

Europe

Northern parts of Europe are leaders of cool-climate
crops, including grapes, barleyand sugar beets.
Russia is the world’s largest producer of barley and
sugar beets and cultivate over a third of the world’s
sunflower seeds. Southern European countries like
Spain, are leaders in Mediterranean climate crops,
such as olives and almonds.

Changes to global food production

Developing regions in Asia, Africa and South America
have increased production capacity the most, with Asia
and South America doubling production between 2000
and 2020. They are using government investments,
technologies and subsidies to increase their agricultural
production to support their growing populations,
provide employment and increase export opportunities.
Global challenges such as COVID-19, climate change
and global conflict are causing further changes,

i.e. sunflower oil prices have increased 25 per cent
since Russia’s invasion of Ukraine in 2022.

Learning
ladder 1.6

Characteristics of places
and environments

0 Source 1: In which commodities is China the world’s
leading producer?

e Explain some of the factors contributing to the
increase in food production on a global scale.

e Source 1: Expalin how location impacts the types
of food products produced on a global scale?

0 Source 2: Which continent has the greatest
percentage of beef cattle inits total protein
production? What impact does cattle grazing
have on the environment?

Scale

o Source 2: What pattern is shown for chicken meat
and eggs at a global scale?

e Explain the global production patterns of one
food product.

e Analyse how national changes in Ukraine have
global impacts.

o Assess how the production of one food product can
have social, economic or environmental impacts on
a global, national and local scale.

I Food production 17
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What value do
biomes have for people
and the environment?

Biomes contain all of the biodiversity on Earth that exists in ecosystems such as the tropical
forests of South-East Asia and savanna grasslands of Africa. They provide people with the
resources needed to support life and wellbeing, and play an important role in how the Earth
functions, such as producing oxygen and food, and keeping the climate stable, the water clean
and the soil productive. These benefits are often called ecosystem services. We value biomes
for the economic, social, cultural and environmental benefits they provide. By recognising
these values, people can understand the importance of using biomes sustainably.

Ecosystem services

Provisioning services are material goods that people get
from the biomes such as water, food (fruits, vegetables,
seeds and wildlife), timber and medicines. For example,
antibiotics derived from fungi and bacteria, and drugs
such as quinine to treat malaria, come from plants:

The world’s crops and domesticated livestock have
their origins in nature, and future foods and.medicines
may not have been discovered yet.

Regulating services are the processes that operate
in nature to maintain air quality, regulate water
supplies and purify water, control runoff and flooding,
and decompose waste. For example, pollinators such
as bees fertilise plants that produce seedsand fruit.
Mangrove forests and seagrass ecosystems protect
coasts from erosion.

Supporting services help to maintain the natural
processes that life depends on, such as plants providing
oxygen through photosynthesis, the water cycle
recycling water through plants, and decaying vegetation
contributing to the formation of soils. For example,
forests are like water pumps returning water to the
atmosphere where it is available to return to the forest;
this cycle keeps the forest alive. Forests and aquatic
biomes such as kelp forests sequester carbon from
the atmosphere and help to maintain the climate.

Cultural services are intangible benefits for people
that include the enjoyment of nature, recreation,
beauty and inspiration, and the spiritual and religious
values people have for their natural environment.

18 Good Geography NSW Stage 5

First Nations Peoples.have strong cultural relationships
with nature, such as the totem animals of Aboriginal
and Torres Strait Islander people in Australia.

Values

The services provided by nature have economic, social,
cultural and environmental value. When products from
nature are sold or traded, they have an economic value.

Source 1: Provisioning services are the products obtained
from ecosystems, regulating services are the benefits obtained
from the regulation of ecosystem processes, cultural services
are the non-material benefits people obtain from ecosystems,
and supporting services are services that are necessary

for the production of all other ecosystem services.
v




4 Source 2:
Mangroves play
an important role
in ecosystems.

S FORM PART

THE IMPORTANCE OF MANGROVES FOR PEOPLE AND WILDLIFE quN—M\

When biomes are changed to create a dam or to grow a
crop, the new land use has an economic value. The jobs
created when natural places are used have an economic
value for workers. The economic value of biomes helps
modern societies to function - this also gives them
asocial value. Social values also come from the ways
people use ecosystems for non-economic purposes
such as relaxation and recreation, as an escape

from the city or to enjoy its beauty (aesthetic value).
Some businesses gain econemic value by providing
services such a tourism that help people enjoy nature.
The regulating and supporting services of ecosystems
make them valuable for the environment.

Learning
ladder 1.7

Characteristics of places
and environments

o Source 1: Identify four types of ecosystem services.
9 Define ‘ecosystem services'.

e Explain the importance of provisioning and cultural

Perspectives on the value of biomes services for human wellbeing

For some people, the protection of biomes and ecosystems
isimportant for the future of the planet and human
wellbeing, particularly those concerned about the
global loss of biodiversity and the increasing impact

of climate change. Other people, however, see biomes
as a resource to be exploited — timber to be harvested,
wildlife to be hunted and fished, or forests to be replaced
by an economically valuable crop such as palm oil or
beef cattle. Over hundreds of years this perspective has
resulted in the global loss of ecosystems and biodiversity.
There are very few places in the world today untouched
by human activities. In more recent years, the focus has
been on sustainable development that balances the
need to conserve the natural processes on Earth while
meeting the needs of the human population.

o Source 2: Analyse the social, economic and
cultural values of mangrove forests. Use examples
in your answer.

Sustainability

o What is ecologically sustainable development?

e Identify three perspectives people may have about
the value of biomes.

e How do ecosystem services help sustain people
and the Earth?

0 Examine the link between people’s perspectives
and the sustainability of biomes.

e Assess the importance of maintaining ecosystem
services for future sustainability.

Sustainability, page 418
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What foods are
produced in Australia?

Australia’s wide variety of biomes, largely driven by climate and water availability,
has resulted in a diverse agricultural industry that produces different food, industrial
materials and fibres. Agriculture accounts for 55 per cent of Australia’s land use. It is
socially and economically important to Australia, making up 72 per cent of exports,
worth approximately $76 billion in 2022, and creating over 239 000 jobs.

Biomes of Australia

N 0 500 1000 km

A | | |

Cairns
Broome

: ® Po Y

Queensland

® | ongre
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Brisbal
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Perth ® - o _— é ~ New South
‘Adclaide® |
#
Legend g .

I Tropical savanna 1 Temperate woodlands e
M Tropical rain forest and scrub ¥ iobart

Subtropical grassland Temperate savanna
I Desert and xeric B Temperate forest

shrubland B Temperate rain forest

Shrublands 9 Montane grasslands

4. Source 1: Biomes vary on a regional scale within Australia.
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Australia’s agriculture, forestry and fishing sectors production

M Cereal grains 23% M Cattle & calves 15%

* ﬂ w M Oilseeds 7% M Sheep & lambs 4%
/ % M Pulses 3% M Poultry 4%

6% . I Hayand pasture crops 2% M Pigs 2%
Cotton 4% W Milk 6%

Sugar cane 2% Wool 3%

‘ Wine grapes 1% Other livestock products 1%

2022-23 = M Fruitand nuts 7% M Fisheries 4%

M Vegetables 6% M Forestry 2%

_

‘ I Other horticulture 4%
Source 2: Australia’s agricultural, fisheries and forestry sectors produce
36% f 17% a wide range of crop and livestock products. The percentages shown here
(=] (=]

are the value of the product at the farm gate before they are processed.

Australia’s agricultural production zones
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D Cattle (meat) D Cereal grains
D Sheep (wool) - Fruit and vegetables
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- Cattle (meat) - Cotton, tobacco, nuts and other crops .
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4 Source 3: Australia’s agricultural production zones
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Wheat

The most widely grown crop in Australia is wheat,
worth over $13.1 billion annually. It has a high social
value, as it is used to make flour, stock feed, seeds
and pasta. Many wheat varieties are drought-tolerant,
meaning this crop is perfect to grow in the temperate
to semi-arid climates that have low rainfall and high
evaporation across southern Australia, such as in

the wheatbelt of southern Western Australia and the
Riverina in southern NSW. Farmers often have to rely
onirrigation to help grow these crops due to the
inconsistent rainfall. These environmental conditions
are also great for other grains or cool-climate fruits,
such as barley, oats, apples and pears.

Horticulture

Australia also produces a range of horticultural products
such as fruits, flowers, vegetables, plantation crops

and medicinal products. In northern Queensland and
the Northern Territory, where there are tropical and
sub-tropical climates with higher temperatures and
precipitation, many tropical fruits and crops such as
bananas, sugar cane, mangoes and papayas are grown.
Meanwhile, in the cooler temperate and mediterranean
climates of Southern Australian and Tasmania,
cool-climate foods are produced. This includes fruit
orchards such as cherries and apples, and famous
high-quality wine regions produced from cool-climate
grapes. Many famous wine regions are found through
these climate regions of southern Australia, from
Coonawarra, the Barossa Valley, the Yarra Valley and
the Margaret River.

Dairying

Australia also produces a range of high quality dairy
products; including 8.8 billion litres of milk a year, milk
powders, butter and cheese. Dairy cows require cooler
temperatures, as warmth and humidity affects their
feed intake and reduces their production of milk. As a
result, most dairy farms are found in the south-eastern
seaboard of Australia in the cool-moderate pasturelands
of Victoria, New South Wales and Tasmania.

Dairying in Australia is a type of intensive farming,

where a large number of dairy cows graze on smaller
farms with lush pasture.

Livestock grazing

Livestock grazing is common across Australia, due to
its wide pastoral, temperate and tropical grasslands
that are favourable for cattle and sheep. In addition

to this, high water scarcity in Australia means many

22 Good Geography NSW Stage 5

farmers choose livestock grazing over crop
production because it requires less water.
Extensive farming occurs in drier areas of
Australia, where livestock graze widely on
native vegetation. Sheep and cattle farming
is prevalent across New South Wales, South
Australia and the Northern Territory. Australia
has become the world’s second-largest beef
exporter, with the beef industry producing
around $8.4 billion a year.

Source 4: Extensive cattle farming occurs on large
cattle stations in drier areas of Australia. The cattle
need to be located and herded in a process known as
mustering. On this Northern Territory cattle station, the
mustering of cattle for sale, branding and health checks
is conducted using helicopters, motor bikes and horses.
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pasture after good rain. This is an example of intensive farming, where
a large number of animals are raised in a smaller area.

Learning
ladder 1.8

Characteristics of places and
environments

0 List three ways in which food productionis
important to Australia.

e Source 3: Explain the region of Australia where
extensive grazing of livestock takes place.

e Sources 4 and 5: Explain the difference between
extensive and intensive agriculture.

o Sources 4 and 5: Analyse the impacts of grazing
livestock on the environment.

Space

0 Outline where one food product is produced
in Australia and why?

e Source 3: Explain the location of the wheat-sheep
zonein Australia.

e Sources 1and 3: Use examples to explain how
biomes influence where agriculture is produced
in Australia.

e Sources1and 3: If climate change expands Australia’s
deserts south and increases dryness, how will this
affect food production in the future?

e How can farmers overcome the impacts of climate
change on Australia’s biomes to continue producing
food in the future?

Food production
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How is food produced
In deserts?

Desert biomes are the driest places on Earth. They include a range of different
environments including the sandy or rocky hot deserts found in the tropics around

30 degrees North and South of the Equator, and the cold deserts found in polar and
mountain regions. Despite their aridity, these environments support a variety of farming
activities ranging from the nomadic herding of cattle, sheep and goats that graze on
natural vegetation and drink at permanent waterholes to small scale rainfed farms and

large scale commercial irrigated plantations.

Characteristics of desert biomes

The defining features of desert biomes are low annual
rainfall of 250 mmm or less per year and high rainfall
variability. Low rainfall is due to high pressure systems
(sinking air) and distance from the sea across Earth’s
mid latitudes. Coastal deserts occur where cold ocean
currents reduce evaporation. Droughts are common
and the environment has low primary productivity
(NPP) because it is so dry. Rainfall is often in heavy
isolated downpours that causes flash flooding. In hot
deserts, daytime temperatures are extremely high while
nights can get bitterly cold with temperatures falling
below zero.

CLIMATE GRAPH /| WEATHER BY MONTH QUARZAZATE
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Source 1: Climate graph and weather by month for Ouarzazate,
Morocco (30°56°N 6°54°W altitude 1153 m), is 273 kilometres from
the coast at Essaouira in a dry desert basin between mountains.
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Very few plants grow to support wildlife. Xerophytic
plants, such as cactus.andwoody shrubs like saltbush
and acacia, along with grasses and flowering plants, can
grow in.these climatic conditions through adaptations.
These include small leaves and thorns to reduce
evaporation or deep roots to access groundwater.



Wildlife is nocturnal to escape the heat and able to
survive on limited water and food, often relying on
insects or reptiles. Seasonal rains promote the growth
of grasses and flowering ephemeral plants. Soils range
from sandy to rocky and have limited nutrient value,
although this improves around rivers and oases.

Source 2: Small-scale subsistence farmer at
Ait Ben Haddou near Ouarzazate

-
.’
Source 3: A goat herder in Morocco.
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The inhospitable environment in deserts means that
population densities are low, except where permanent
water supplies are available. Around oases where people
have settled for thousands of years, large towns and
farms have developed. Road infrastructure is often
limited to major highways between urban centres
or unsealed roads; however, these may be cut off by
moving sand, flash-flooding during intense rainstorms
or even landslides in arid mountainous areas. In poorer
countries wildlife-drawn carts are used to transport farm
produce and subsistence herders travel on foot.

Food production

The harsh climate and poor soils mean the capacity to
produce food in arid lands is limited. Wildlife can graze
on natural vegetation, but must regularly migrate to

find new pastures. Where water is available, such as
around rivers and oases, and where irrigation is possible,
productivity increases<In many nations, including
Morocco, desert produce is sold at local markets,
although large-scale irrigation projects and plantations
produce foods for export.

Food production in Morocco

Morocco is located in the north-west corner of Africa
between latitudes 21°N and 36°N; it is bound by the
Atlantic Ocean in the west and the Sahara Desert in the
east and south. The Atlas Mountains divide the country
into different biomes, all of which are arid or semi-arid
- Mediterranean in the west (with a long dry season),
Mediterranean—mountainous in central and northern
Morocco, arid-steppe and arid-desert in the east

and south.

Eighty per cent of crop land is in arid or semi-arid
areas and only a small percentage of the country’s lands
are irrigated. Despite its aridity, Morocco produces
large amounts of food for home consumption and
export. Traditional agriculture is small-scale and
produces rain-fed crops such as cereals, legumes and
vegetables. About 45 per cent of Moroccans are small
subsistent farmers. Irrigated areas support larger farms
and produce 75 per cent of the country’s farm exports.
Plantation crops include olives, almonds, citrus, grapes
and dates, while export crops —sugar beets, sugar cane,
cotton and oilseeds — are all produced on a large scale.

West of the mountains orographic rainfall and
snow melt feed the rivers and larger scale irrigated
crop and livestock farming occurs. The mountains,
valleys and plains to the east are arid because of
the rain shadow effect of the mountains (Source 4).

Food production 25



Essaouira Quarzazate Sahara desert

a
Source 4: Annotated cross-section through the centre of Ouarzazate

Moving southwards, the climate becomes drier. In these
arid regions nomadic herders have produced meat and
livestock products such as milk and hides for centuries.
Nomadism still exists today as herders move their stock
between pastures and water sources; however, numbers
are dwindling. Rain-fed and small irrigated farms are
found in valleys, along intermittent rivers and at the base

systems of delivering underground water known
ats.

Source 5: Arid lands farming near
Marrakesh, Morocco. The farm is
located beside a dry river bed and uses
seasonal rain and wells for farming.
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Source 6: A close up of the farm in Source 5

Challenges in Morocco

The greatest challenge to food production in Morocco
is the changing climate. A lack of snow, and therefore
summer snowmelt, along with increasingly low
precipitation, means watercourses are running dry and
oases are shrinking. Water withdrawn from aquifers
forirrigation is not being replaced by infiltration and
water levels are dropping. This is worsened by an
influx of companies growing crops for export that use
large pumps to access deeper water. Desert sands are
moving in to take over date plantations and farmers
are leaving oases to get jobs in large cities to the west.
Desertification is threatening the survival of desert
oases and the food they produce.

Learning
ladder 1.9

Characteristics of places and
environments

o Outline three key characteristics of deserts that
make food production difficult.

e Source 2: Describe the types of food production that
occur.inarid biomes such as deserts.

e Explain three causes of arid environments such as
deserts.

e Source4and Source 5: Analyse the challenges
faced by Moroccan people to grow food east of the
Atlas Mountains.

e Predict the future of oasis agriculture due to
climate change.

Representing and communicating
information

° Identify three geographical tools that help us learn
about biomes and food production in Morocco.

e Source
a

Calculate the annual precipitation and annual
temperature range at Ouarzazate.

b Explain why Ouarzazate fits the definition of
adesert.

e Source 3:
a Describe the location of Quarzazate using

geographical concepts and by referring to
specific places.
Explain why Ouarzazate has low rainfall.

c Assess the value of irrigation to Ouarzazate and
other placesin eastern Morocco.

o Source 5and Source 6

a ldentify two types of photograph.

b Create atwo photo sketches. Label natural and
human features of the environment.

¢ Suggest three agricultural products produced on
this farm.

d Listthe advantages and disadvantages of this
type of photograph compared to Source 3.

Representing and communication information,
page XXX

Food production 27
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How does water impact
food production?

Approximately 70 per cent of the world's freshwater extracted from rivers, lakes and
aquifers is used for agriculture. The global demand for water for agriculture continues
to grow, with a predicted increase of 19 per cent by 2050 just for irrigation.

Water for food production

Water for food production comes from three sources
determined by what happens to water when it rains.
Green water — is stored in the soil where it
evaporates or is absorbed and transpired by
plants; it makes up approximately 60 per cent
of precipitation.
Blue water — is surface run-off and percolation
that flows into freshwater storages such as rivers,
lakes, wetlands and groundwater; it represents the
remaining proportion of precipitation and is stored
or evaporated back into the atmosphere. Irrigation
makes blue water available for food production.
Grey water — waste water that has been used for
another purpose and needs treatment for reuse
in agriculture.

Rainfed agriculture, farming that relies on rainfall
for water, uses green water. Farmers who use some
irrigation to supplement natural rainfall are using
blue and green water. In arid areas like'Saudi Arabia
(Source 1) mainly blue water makes food production
possible. Grey water is becoming moreimportant in
countries facing water scarcity.

Increasing access and availability

About 80% of the land farmed around the world is
rainfed and contributes nearly 60 per cent of global
food production. These regions are vulnerable to natural
variations in precipitation and fluctuations caused by
climate change, increasing water and food scarcity.

Irrigation is the main method of increasing access
to water, contributing to 40 per cent of global food
production. Irrigation accounts for 80 per cent of
Pakistan’s and 70 per cent of China’s food production.
Pakistan, Bangladesh and South Korea irrigate more
than half of their agricultural area.

Irrigation involves construction of huge dams
such as Tarbela Dam in Pakistan, the largest damin the
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world. Generally, irrigated land is twice as productive
as land growing rainfed crops. However, crop yield is
affected by the degradation of irrigated land through
waterlogging and salinisation of soils. Water can also
be transferred in pipelines from wet catchments to
water poor catchments, sometimes between countries,
where it can be stored for jrrigation.

Source 1: The arid to semi-arid region
covering the Middle East and North
Africa is one of the most water-scarce
areas in the world. As the region contains
few large rivers, most water is obtained
from aquifers, treated wastewater and
desalinated water.

In Saudi Arabia, 84 per cent of
available water is used for agriculture
and 89 per cent of this water comes from
aquifers. Large pivot irrigation systems
move in circular rotation to water the

crops. Huge circular green fields are
created in the Saudi Arabian desert,
as is shown on this satellite image.




Global agricultural water withdrawals, 2021
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Source: Our World in Data

Learning
ladder 1.10

Processes that transform people,
places and environments

o Describe the impact of green and blue water on food
production in the Middle East and North Africa.

e Source 1: Explain how technological factors
helped to form circular agricultural fields in
SaudiArabia?

e What factors can positively or negatively impact
regions that rely on rainfed agriculture?

e Source 2: Use examples from the map to analyse
theimportance of irrigation for improving access
to water for food production.

Change

o How does precipitation become green, blue and
grey water?

e Explain the relative importance of blue, green and
grey water to food production and how increasing
demand for water may change this.

e Source 1: Arid countries like Saudi Arabia are
among those changing how they improve access
to water for food production. Analyse the potential
consequences of this.

Food production 29
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Case study

How does water scarcity
iImpact dairy farming?

The high cost of irrigation water caused by water scarcity is forcing dairy farmers
off their farms in the Murray—Darling Basin region.

Dairy farming in the Murray—Darling
Basin (MDB)

Dairy farming is concentrated in the southern regions

of the Murray—Darling Basin (MDB). The MDB contains
1162 dairy farms that produce 20 per cent of Australia’s
national milk total. These farmers need water to produce
pasture and fodder crops such as grasses, legumes or
hay for the dairy cows to eat. Unlike coastal dairy farms,
rain in the MDB is highly variable, and farmers need

to use irrigation to grow the feed. Seventeen per cent

of MDB irrigation water is supplied through irrigation
pipes, canals and sprinklers to dairy farms.

Causes of water scarcity the the MDB

Water scarcity occurs when there is less available fresh
water than is required. River flows in the MDB today are
only 50 per cent of their 1900s volumes. This results in
a high price for water. Water scarcity in the MDB.and is
caused by:

droughts, including El Nifio events, that

decrease rainfall and increase evaporation

climate change increasing the frequency and

intensity of droughts

high competition for water by communities

and farms

poor water infrastructure leading to water

loss and high costs of water.

Impacts on dairy farming in the MBD

Water scarcity impacts dairy farmers by reducing the
quality of their feed and grazing opportunities for cows,
resulting in decreased cow health and milk production
quality and quantity. This results in farmers having to
spend money on feed, water or improving infrastructure
to increase water access, impacting their profits and
creating financial strain. This can result in farmers
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needing to reduce herd sizes to match the available
water and food supplies, impacting the sustainability
of farms.

Management of water scarcity

The Murray-Darling Basin‘Authority (MDBA) uses
awater trading scheme to manage water in the

MDB. This results infarmers being allocated ‘water
entitlements’ that outline how much water they can
use within the year. If they do not use as much as they
are entitled, farmers can trade with other users and
earn profit. If they use more than they are entitled,
they have to buy ‘temporary entitlements’ which are
often high in cost. This is meant to encourage farmers
to invest in technologies and infrastructure so they
reduce their water use. Unfortunately, 60 per cent of
dairy farmers in the MDB use more water than their
‘water allocation’.

Australian dairy farming areas
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Drought-stricken dairy farmers watch
the river run by, unable to access it

Landline, 6 October 2019

Australia’s dairy farmers are leaving the industry in droves
as drought and sky-high prices for water take their toll.
The Murray Valley region, stretching from northern Victoria
to southern New South Wales, is one of the regions which has
been hit the hardest.

An estimated 400 farmers have left there in the past year,
milk production has halved to 1 billion litres, and saleyards
are flooded with unwanted, surplus dairy cows — the less
productive ones are destined for the meatworks.

"Truckloads and truckloads — hundreds a week — [are]
getting killed out of the area," stock and station agent Nathan
Everingham said.

v PO
4 '/&

ol
20

Characteristics of places and
environments

n Identify one cause of water scarcity in the Murray
Darling Basin.

e Describe how water scarcity affects the quality and
quantity of milk production in dairy farms.

e Explain the social and economic impacts of water
scarcity on dairy farmers in the Murray Darling Basin.

0 What challenges do dairy farmers face in managing
their water allocations and trading water in the
Murray Darling Basin?

e Evaluate the viability of the dairy industry in the
Murray Darling Basin.

Place

0 Source 1: Describe the location of the Murray Darling
Basin.

e Describe the impact of water scarcity on dairy farms
inthe MDB.

e Source 2: What was the impact of water scarcity in
the Murray Valley region in the drought of 2019?

o How is dairy farming in the MDB different from coastal
areas of Australia?

e Develop a strategy to improve the water trading scheme.
Write a letter or a campaign to present to the government
explaining how your strategy will improve the scheme and
better support farms in the MDB.

Food production 31
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What challenges
Impact the production
of bamboo?

Bamboo is a fast-growing woody grass that is produced in a range of biomes, such

as temporate and tropical forests. It is used as an industrial material, for construction

and furniture, and is also a fibre for textiles, paper and crafts. Demand for bamboo has
increased over the past decade, as it has been recognised as a versatile and sustainable
material. It is increasingly being used to replace everyday plastics, such as straws

and disposable cutlery. Growing it also has many environmental benefits, as bamboo
sequesters large amounts of carbon from the atmosphere and, unlike most other farmed
materials, it continues to store much of the carbon after it is harvested. Unlike regular trees,
bamboo grows and regenerates quickly, reducing the need for deforestation. It can also
stabilise soils and reduce erosion, and does not require much water for production.

Global distribution of bamboo forests
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4 Source 1: Global map
of the distribution
of bamboo in forests
around the world. Bamboo
is naturally found in
over 87 countries, most
of which are in tropical
Y and subtropical regions.
Climate change can
fra challenge bamboo
et | VRN farmers, by changing the
regular climate patterns
and influencing where
bamboo can be grown.

Source: Matilda Education
Australia/ Zhao et al

Challenges producing bamboo

Processing costs and profits

To harvest and process bamboo into fabrics

is labour intensive and costly. The logging, storage

and transport of bamboo can increase the price of
bamboo, which reduces demand. This can lead to price
volatility, and reduce the amount of money businesses
are willing to pay for bamboo products. Consequently,
bamboo farmer profits can be impacted.
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Excessive rain or flooding

Bamboo is a drought-tolerant crop that does not
require an extensive water supply. If soil has poor
drainage, experiences flooding, is overwatered or
experiences extensive rain, the bamboo roots will rot.
This reduces crop yields and the quality of the bamboo.
Excessive water-logged soils can lead to the growth

of fungus, which further impacts the growth of the
crop. Climate change is resulting in more intense and
frequent storms, challenging bamboo farmers to create
sustainable, affordable ways to drain their soils.



Fast growing

Bamboo grows up to 90 centimetres per day and can
spread quickly. This requires bamboo farmers to harvest
and cull bamboo regularly to manage its growth and
spread. This is labour intensive, which can increase the
costs associated with producing bamboo. Farmers can
also experience legal and social consequences if their
crop spreads into neighbouring native systems or farms,
as it can decrease the space and nutrients for other
crops and plant species, or threaten native habitats.

Monoculture

Bamboo plantations are a monoculture agricultural
practice, where a single crop or plant species is grown
over a large area for consecutive seasons. Monoculture
farms can experience a variety of challenges including
reduced soil fertility, ecological imbalances and
vulnerability to pests and disease. As bamboo absorbs
soil nutrients, the land becomes less fertile over time.

Pests and disease
As bamboo is a grass, young bamboo plants are

vulnerable to being consumed by herbivores in their first
five years. As the bamboo plant matures and the merging

shoots associated with them grow, they become maore
vulnerable to over 400 insect species who feed on their
wood-like biomass. Pesticide treatments are expensive
and need to be professionally applied so as not to
impact any species or neighbouring crops.

Source 2: Trucks transport bamboo in rural China.
Harvesting, transporting and storingbamboo can be costly,
impacting on the profit of farmers: These costs are even
higher for farmers who are further away.from bamboo
processing facilities.

v

Source 3: Mealybugs secrete a ‘honeydew’ on bamboo that can cause
anincrease of other pests, such as ants, and black mould to grow.
Farmers need to use costly pesticides to prevent pests from spreading
through their crops:

Learning
ladder 1.12

Processes that transform people,
places and environments

0 What are the main biomes where bamboo is grown,
and why is it suitable for these environments?

e How has the increased demand for bamboo
over the past decade influenced its production
in different biomes?

e What are some of the environmental benefits
of growing bamboo compared to other
farmed materials?

e Explain how climate change could impact the
cultivation of bamboo in both tropical rainforests
and temperate forests.

e How does the practice of growing bamboo as
amonoculture affect the soil and surrounding
ecosystem over time?

Sustainability

o Why is bamboo considered a sustainable material?

e What challenges do bamboo farmers face in
maintaining sustainable production practices?

e How does bamboo’s ability to sequester carbon
contribute to its sustainability?

o Discuss the environmental impacts of using
pesticides in bamboo farming.

e Evaluate whether replacing traditional tree logging
with bamboo farming would be more sustainable.

Sustainability, page 418
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How can we alter
biomes to improve food
production?

Farmers alter the environment to mitigate against challenges and to increase the quality
and yield of their crops. These alterations can maximise food production by increasing the
carrying capacity of farms; this is the maximum number of livestock and crops they can
maintain sustainably with the resources (such as water) available. These alterations need
to be effectively implemented, as they can also have social and environmental impacts.

Controlling climate

Farmers in biomes with temperature extremes, such as
arid and sub-polar environments, or temperate forests
and grasslands, which experience seasonal variations,
can choose to alter the environment to support crop
growth in varying temperatures and climatic conditions.
These caninclude:

hydroponics: a method of growing plants without
soil; using nutrient-rich water solutions to deliver
essential minerals to the plant root. This enables
precise control over water, nutrients and climate,
leading to faster growth and higher yields. Some
places also implement aquaponics, where fish are

500 million ha

greenhouses: structures that absorb and trap

solar heat, enabling the structure to stay consistently
warm and vegetation to grow through cool

climatic conditions

Grazing land use 1600-2023

3 billion ha

2.5 billion ha

2 billion ha

1.5 billion ha

1 billion ha

Oha

used in the water to provide the nutrients to plants,
enabling the farming of both fish and crops

vertical farming: a technique used in urban settings,
as plants grow vertically on walls, enabling
high-density food production in little space.

Oceania

Asia (excl. China
and India)

4 Source 1:
Brazil A graph displaying the
changes to biomes in
different regions, to
create agricultural land
over time. This highlights
Russia the fast rate of change
Europe (excl. Russia) for land use.

South America
(excl. Brazil)

North Americ:

1600 1650 1700 1750 1800 1850 1900 1950 2023

Source: Our World in Data
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Maintaining soil health

Farmers in biomes that experience large amounts
of precipitation or excessive arid conditions, such as
mountainous tropical biomes or savannas, can encounter
high rates of soil erosion. This can reduce the nutrients in
soils, as they are leached and run into local water sources.
Strategies to overcome this include:
terracing: an agricultural practice thatinvolves
creating stepped, flat areas on hilly or sloped
terrain. These terraces reduce soil erosion, retain
water, and make the land more suitable for farming
by providing level surfaces for planting crops
fertilisers: with core nutrients required to
improve soil health, including phosphorus and
nitrogen, which can increase the yield and quality
of crops produced. However, the type and amount

crop rotation: rotating crops between paddocks

by harvesting crops and then replanting them

for a different season in a different paddock.

This helps to maintain soil health, as soils are less
likely to experience waterlogging from irrigation or
soil degradation caused by mechanisation during
harvesting over long periods of time

monoculture: planting large areas with a single crop
can alter the biomes biodiversity. Farmers do this to
increase efficiency, as they are able to harvest larger
amounts of crops with less labour intensity or output.
This can increase the vulnerability of crops to disease
and pests, which can spread through the singular crop
and remove.all viable products for farmers to sell.

. . Source 2: Anaerial photograph of rice terraces in China. Farmers
of fertilisers needs to be managed appropriately . ; :
i i develop terraces in mountainous regions to create flat spaces to
to reduce the chances of excessive nutrients grow crops. This reduces soil €rosion, catches water for crop growth,
running into and impacting local water sources and increases the amount of food produced.
v
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Mitigating against challenges

Alterations can be made to all types of biomes to
mitigate against challenges that can affect the carrying
capacity of the land or the yield of crops.
Fencing: Using fencing around agricultural
properties can increase the carrying capacity of
livestock, prevent overgrazing by sectioning off
paddocks from livestock and protect the land.
It also reduces herbivorous pests, such as rabbits,
from consuming or degrading crops.
Pesticides: Farmers can spray their crops with
chemicals to remove or prevent pests and weeds
from reducing their quality. This further protects
soils from excessive weathering. The amount and
type of pesticides must be managed to prevent them
from damaging crops or running off into local water
sources.
Artificial pollination: Using manual or mechanical
methods to pollinate crops can ensure successful
crop production, even when natural pollinators
(such as bees) are scarce.
Groundwater management and Irrigation: Using
sprinkler systems, or groundwater, to water crops
can support the growth of crops during dry periods.

V' N
This can lead to the depletion of natural water Source 4: A farmer spraying pesticides over tomato plants.
sources, and needs to be managed appropriately: This protects the quality and yield of their crops.

B! Source 3: An oblique aerial image
of alettuce farm in Spain. To reduce
the impact of weeds on their
crops, farmers have placed a tarp-

¥ material membrane over the land




Global pesticide use, 2021
Total pesticide use measured in tonnes of pesticide consumption per year.
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- Source: Our World in Data
Source 5: A choropleth map displaying the total tonnes of pesticides used in 2021.
This demonstrates the global extent of pesticide use in the world today.

@ Learning ladder 1.13

Perspectives of people Sustainability
and organisations

o How does crop rotation contribute to the sustainability
of farming practices?

0 Describe vertical farming.

9 Why might farmers choose to use greenhouses or
hydroponics in areas with extreme temperatures?

e Source 1: How does the rapid increase of agricultural
changes to biomes impact sustainability?

e Explain the potential environmental impacts of artificial

e How might the use of fertilisers and pesticides
pollination and how these can be managed sustainably.

be viewed differently by farmers compared to
environmental organisations? o Explain how the use of hydroponics and vertical
farming can support sustainable agriculture in
urban environments.

o Discuss how vertical farming in urban areas might
be seen as both an opportunity and a challenge
by different stakeholders, such as city planners e Evaluate the sustainability of two alterations that can
and local communities. be made to biomes, and suggest alternatives that could

reduce their environmental impact.

e Analyse the varying perspectives of farmers and
environmentalists on the impact of groundwater
management and irrigation on local water resources.

Sustainability, page 418
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How does irrigation
Increase vields?

Irrigation is the artificial application of water to the land. The prime role of irrigation is
to increase food production by providing greater access to water.

Irrigation methods and benefits

Using irrigation to increase crop yields comes through
changes to where and how food is produced:

expanding arable land into areas previously limited

by low rainfall, such as deserts

increasing the productivity of existing farmland

by overcoming seasonal water shortages

and allowing multiple harvests in one year

(double cropping)

replacing low yielding rainfed crop varieties

with highyielding, water demanding crops such

as rice, vegetables and fruit

using water resources more sustainably

through low-waste water delivery systems.

Irrigation methods are selected to suit crops, the
scale of farming operations and whether the farming
is subsistence or commercial. Water is sourced from
rivers, lakes, groundwater, and aquifers and delivered
to crops and pasture through dirt channels, concrete
canals, pipelines, controlled drip systems and
sprinkler systems.

Yields and sustainability

Irrigation enables 20 per cent of the world’s
agricultural land to produce 40 per cent of its food

and it expands the variety of foods grown. Irrigated
crops are up to 2.5 times more productive than rainfed
agriculture. Without irrigation some countries would
remain dependant on the importation of staple foods
such as cereals. Food self-sufficiency, a development
target for many low-income countries, is improved
through increased yields.

If not carefully controlled, the use of irrigation to
increase crop yields and improve food security comes
at an environmental cost. Water losses through leaking
pipes, evaporation from open channels, salinity and
waterlogging the soil are impacts being addressed
by strategies to save water such as drip irrigation and
computer-controlled delivery systems.
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Saudi Arabia’s desert irrigation

Large scale aquifer fed centre pivot irrigation systems

in Saudi Arabia have increased food production and
self-sufficiency. Since the 1980s Saudi deserts have
transformed into a patchworks of green circles such

as those at Wadi ad-Dawasir. The country has become
self-sufficient in many.foods and an exporter of products
such as wheat, dates, dairy products, vegetables and
flowers to global markets:

The unsustainable use of aquifers to feed large scale
irrigation systems.is a serious issue. When aquifers are
pumped faster than they are recharged by precipitation,
the resource becomes non-renewable and quickly
depleted. To be sustainable, aquifers need to recharge,
a process not possible in Saudi Arabia where natural
rainfall is too low and extraction rates are too high. The
Food and Agriculture Organisation predicts that Saudi
Arabia’s aquifer water resources may only last 25 years.




Expansion of centre-pivot irrigation around Wadi ad-Dawasir in Saudi Arabia, 2000 and 2017
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Source 1: The expansion of centre-pivot irrigation around the
town of Wadi ad-Dawasir in Saudi Arabia between 2000 and
2017 hides the issue of unsustainable groundwater extraction to
produce crops such as wheat, alfalfa, and vegetables. Hydraulic
pumps powered by powerful engines draw ‘fossil’ water from
deep below the ground. Each pivot irrigates an area of more than
50 hectares. The water table here has dropped up to 6 metres
per year since the 1980s. The water resource could be fully
depleted within a few decades.

Learning
ladder 1.14

Sustainable management strategies

° Describe three ways irrigation increases crop yields.

e I& a2 TRRGEN el Y ¥, e Outline the environmental impacts of irrigated
agriculture.

Source 2: The ancient World Heritage Al-Ahsa Oasis in Saudi

{ Arabiais the largest oasis in the world, with 10000 hectares of
farmland producing dates, vegetables, fruit and rice. Traditional
techniques such as spring fed canals and subterranean channels
§ have been used to produce food sustainably.

e Explain two strategies used to increase the
sustainable use of irrigation water.

o Source 1: Calculate the area of land irrigated using
centre pivot irrigation in a 25 km?area in the bottom
left corner of the 2017 satellite image.

e Propose one method that could be used to recharge
aquifers in Saudi Arabia and identify the challenges
you would face inimplementing your plan.

Sustainability

o Describe three sustainability issues with irrigation.

e Sources1and 2: Compare the methods used to
extract groundwater in Wadi ad-Dawasir and Al-Ahsa
World Heritage Oasis.

e Explain the difference between sustainable and
unsustainable aquifer storage and pumping.

0 Source 1: Analyse the sustainability of centre pivot
irrigation based on climatic data and comments
from international organisations.
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How will climate change
impact food production?

‘2o 2t

- P «

. So ’Ze 1: Warmer temperatures and increased
’ "iéinfall create the perfect conditions for
" pla u$‘3f insects. In 2019-20 a desert locust
in Eag’?ca created food insecurity
ion people by destroying staple
s, legumes and pastures. The plague
s blamed on a changing climate creating
eptional breeding conditions and increased
ainfall creating the vegetation growth they fed
on. Increasing temperatures raise a locust’s
metabolic rate so it must eat more to survive.
Locusts multiply rapidly and reach densities
of 80 million per square kilometre in three
months. A swarm of 80 million can consume as
much food as 35 000 people a day. Scientists
predict that each degree increase in global
warming will result in increased crop losses of
10-25 per cent from insect pests.

Climate affects every aspect of food production — what grows where, food quality
and yield. The warming of Earth’s atmosphere caused by increased greenhouse
gas emissions will therefore impact on agricultural productivity and its distribution.

Atmospheric changes Spatial variations in impact

Global warming will change food production through Climate and weather are becoming less predictable,
increased average temperatures, changes to rainfall and making it difficult to accurately forecast the impacts
rainfall patterns, greater evaporation of soil and surface of future climate change. It is agreed however that
water, and more extreme weather events such as floods, warming will not have the same effect on food
drought, bushfires and heat waves. Food supply is production everywhere and there will be winners
threatened when changes in humidity, temperature and and losers. Some regions will benefit from increased
rainfall lead to outbreaks of disease and plagues of pests temperatures such as higher latitudes in Europe where
that destroy or consume crops. East Africa experienced a the growing season in many countries will be longer.
devastating plague of desert locusts in 2019-20 on top It is expected that crop production in low latitude

of several years of drought during which food production tropical countries throughout Asia and Africa will be
failed to meet demand. The resulting food crisis was reduced due to lower rainfall, extreme weather events,
attributed to changes in the atmosphere. disease and insect plagues.
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Excessive as the non-climatic challenges of

heat ;
B ucos surface watas population growth and urban growth.

and depletes aquifers A loss of two percent in GDP each year is

Disrupts flowering and ; ; :
pollination of crops attributed to climate extremes, a figure
Increases weeds, expected to increase to 17 per cent
insects and
disease by 2050.
Loss of natural . .
e _ i Two-thirds of Bangladesh is less
Disrupts habitats , i than 10 metres above sea level. By 2050
for beneficial SRRl 7 . . .
insects \ : the country is predicted to experience
Drought Dries up water A ! 2 atemperature increase of 1.5°C
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precipitation ¥ &k S and a sea level rise of 27 centimetres.
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Damages crops SN \ . Ap s will bring more extreme weather events

such as floods, droughts, and cyclones,
which will further affect agricultural
productivity. The areal extent, intensity
andfrequency of cyclones hitting
Bangladesh are anticipated to increase.

New pests
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Learning
ladder 1.15

Processes that transform people,
places and environments
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A Source 2: Impact of climate change on agriculture o Define the term ‘geographic distribution’.

e Describe how the geographic distribution of crops

Loss of productive land and fisheries can be affected by climate change.

Rising sea levels will result in the loss of agricultural land
to coastal erosion and saltwater intrusion. Awarming
atmosphere results in warmer oceans and increased
melting of ice sheets and glaciers. This leads to rising
sea levels that consume land that supports millions of
people in low lying countries such as the island nations Change

of Kiribati and the Maldives. When salt water intrudes ° Identify the cause of climate change.

into coastal groundwater, the water and land is too e Source I: Outline the changes that caused the
salty for crops. Climate change also threatens marine East African locust plague.

and freshwater fisheries on which millions of coastal @ Explain why there will be winners and losers in
populations in low income countries rely for food. food production as a result of a changing climate.

. Propose one strategy to reduce the vulnerability of
Vulnerable nations o cantal communitiilin Bangladesh to the impaY:ts
In Bangladesh, agriculture is a leading sector of the of climate change on food production.

economy facing increasing pressure from climatic
events such as cyclones, drought, and flood, as well

e Source 2: List the impacts of climate change under
the following headings: ‘Changes in weather and
climate’and ‘Changes in land, sea and life".

o Explain how food production in low lying island
nations is threatened by climate change?

Change, page 412
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What factors affect
rice production?

Rice has been cultivated for over 12 000 years across Asia. It is one of the most important
foods produced in the world and is a staple crop in over 100 countries and central to the
food security of over half the world's population.

Environmental factors

Traditionally, ‘padi’ or wet rice required temperatures
ranging between from 20°C to 34°C and precipitation
of over 1800 millimetres a year. This limited production
to tropical locations where seasonal monsoon rainfall,
supplemented by traditional irrigation methods, allowed
one or two crops to be grown each year. Rice is a thirsty
crop and today 85 per cent is grown using irrigation
(wetrice) and in a wider range of climates with the
help of new technologies. The remaining 15 per cent of
production relies on natural precipitation (dry rice) and
is limited to higher altitudes and drier inland locations.

Padi rice growing requires flat land and fertile soils
such as major river basin floodplains like the Ganges.and
Indus river deltas in India. This is where traditional rice
farming is most productive. Terracing is used to create
flat fields in hilly areas. Low walls known as bundsare
used to create fields that can be flooded.

Global annual rice production

Legend

mmmm North America

mmmm Central America & the Caribbean
South America

= Europe
Africa

m— Asia

» South-East Asia & Oceania

I:l =5 million tons of rice harvested

/

Culture and technology

In traditional rice farming, land is ploughed manually or
using animals such as water buffalo. Seeds are raised

in nurseries and replanted by hand when fields are
ploughed and flooded. When ripe, the fields are drained,
and the rice is harvested manually. The work is labour
intensive and provides livelihoods for millions of people
in low income countrieswhere labour is plentiful and
cheap. Simple machinery is used on many farms to assist
with the planting.

Green Revolution technologies in the 1970s saw the
introduction of high-yielding rice varieties that required
the use of fertilisers, pesticides and irrigation. Yields
increased dramatically but environmental issues such
as water pollution and bioaccumulation of pesticides
and chemicals such as arsenic through the food
chains resulted.

4 Source 1: In a cartogram countries are resized to represent their ranking in certain criteria.

Source: Matilda Education Australia

In this cartogram, countries have been resized according to annual rice production.
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In high income, commercially driven economies
such as Australia, Canada and the USA, rice is grown on
large farms using sophisticated machinery and modern
technologies. Australian rice farmers have become

the most productive in the world with the highest
yields per hectare and are leaders in efficient water
use. Technologies include large machinery, lasers to
level fields for efficient water distribution, large spray
irrigation systems, Geographic Information System
(GIS) and remote sensing used for the management

of environmental inputs.

Source 3: Mechanised rice harvesting in Australia

Source 2: Traditional rice farming using terraced rice paddies.

The terraces create flat rice fields with walls (bunds) around them.
After ploughing, the paddies are flooded. Rice seedlings are planted
in rows by hand, and rainfall and irrigation is used to keep the paddies
flooded for four months. When the rice plants begin to turn yellow,
the water level is lowered and the rice plants are harvested by hand.

Learning
ladder 1.16

Characteristics of places and
environments

0 Source 2: Identify features of traditional rice farming
in Asia.

e Source 1: Describe the spatial pattern of rice
production by continent shown in this cartogram.

9 Explain two environmental and two cultural factors
that affect rice production.

0 Source 1: Discuss the advantages and disadvantages
of using cartograms to represent the spatial
distribution of crops such asrice.

e ‘Most rice farming in the world will continue to use
traditional methods of cultivation into the future’.
Propose arguments to refute this statement.

Change

c How is the environment changed to produce rice?

9 Explain how the farming of rice has changed
over time.

9 Analyse the role of technology in changing global
rice production.

e ‘Riceis a thirsty crop’. Analyse the implications
of this statement in relation to climate change.

Change, page 412
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Case study

Why is rice
iImportant in Bali?

Baliis a small island in Indonesiq, located
just 8°S of the equator. Rice is the dominant
crop and a source of life and wealth.

Island environment

Rich volcanic soils, a tropical climate and access to
abundant supplies of water for rain fed and irrigated rice
farming ensure Bali produces high yields of rice. Steep
land has been terraced to facilitate farming and although
rainfall is seasonal, the country has 150 rivers flowing in
mountain streams towards the coast, providing ample
water for irrigation. Nightly thunderstorms deliver most
precipitation during the wet season, leaving days of
bright sunshine for crop growth and ripening.

44 Good Geography NSW Stage 5

Cultural ties torice

To the Balinese Hindus, the crop is considered a gift
from the gods. Before planting rice, holy water from
volcanic Mount Batur is sprinkled on the irrigation
canals. Offerings of food and flowers are placed in

the fields by farmers to increase crop yields and protect
the crop from pests anddiseases. There are ceremonies
for each stage of the yearly rice calendar during which
farmers provide offerings that include the water
opening (field flooding); rice field preparation, rice
transplanting, growth; first plant appearance, flowering,
and harvestingactivities.

Source 1: Palm trees and vegetable plots around padi fields provide
a diversity of food for farming communities.




Subak irrigation system

A unique feature of Balinese rice farming is the Subak
irrigation system. Subak are areas of land connected by
pathways that connect each rice field to a water temple
or local water source. The complex system contains

a network of irrigation channels, each subak occupying
about 100 hectares and managed by up to 400 rice
farmers. All people having land within the area of a
particular subak are citizens of that subak.

The subak is the primary unit of water management
across Bali. Farmers work together in social units to
maintain the system and share the water resources.
The water flows by gravity down the terraced land,
directed into fields using channels or a complex system
of bamboo pipes. The purpose of the subak system
is to optimize water sharing and land management,
including the management of pests and resolution
of conflicts. The water temples to which each subak
leads are where water is stored. The water temples
determine irrigation schedules and cropping patterns
for each area. The temples are also holy places for
prayer and giving thanks for the crop yield. The system
was given World Heritage status as an example of an
outstanding cultural landscape.
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| A Source 2: Baliclimate graph Source: Matilda Education Australia

Seasonal rice crop calendar

| First crop

Second crop
Third crop

Jan | Feb

Mar| Apr | May| Jun | Jul | Aug| Sep| Oct | Nov| Dec

[ Planting [l Mid-season [ Harvest

4. Source 3: Balirice calendar. Balinese
farmers produce three rice crops per year.

Source: Matilda
Education Australia

Rice production today

Today Bali continues to produce rice in the same
way it has for thousands of years. The miracle rice
that replaced traditional white rice and increased
yields by 43 per cent continues as the preferred
variety. To enhance sustainability farmers are being
educated to:

introduce a diversity of rice varieties to reduce

the problems created by monocultures such as

pests and weeds

minimise the use of fertilisers and chemicals

on which the miracle varieties depend.

One threat torice cultivation in Bali is the conversion
of farmland into tourist accommodation and

urban developments. The current conversion rate

is approximately 1000 hectares per year, which
threatens future food security on the island.

Learning
ladder 1.17

Characteristics of places and
environments

o Identify the characteristics of Bali that suit rice
production.

e Describe the connection between rice farming
and Balinese culture.

9 Source 2: Explain the connection between seasonal
rainfall distribution in Baliand the need for irrigation.

o Why is world Heritage listing important for the future
of the subak system of irrigation used in Bali.

e Analyse threats to rice production in Baliand
implications for future rice yields and food security.

Place

o Where is Balilocated?

e Source 2 and 3: What natural features make Balia
good place for growing rice?

e How do Balinese cultural beliefs and traditions shape
the way rice is farmed?

e How does the Subak irrigation system help farmers
manage the land and water?

e Sources 2 and 3: If climate change increases dryness
and heat, how could this affect rice production
in Bali?
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What economic factors
affect food production?

In commercial agriculture the supply and demand for food products is controlled by
conditions in the market such as demand, natural disasters and political conflicts
along with government policies such as subsidies, tariffs and Free Trade Agreements.

Subsistence or commercial

Subsistence farmers in low-income countries who
produce food for their own needs are not influenced by
global economic factors. Farming takes place on small
plots of land, using hand labour and few inputs resulting
in low yields. Surpluses may be sold at local markets
and farmers may have access to microloans to improve
yields by purchasing high yielding seeds or fertilisers.

In contrast, commercial agriculture, whether large or
small scale, is influenced by a complex mix of economic
factors that influence decisions about what crops to
grow, how they are grown, where they are sold and their
market value. Access to finance enables farmers to
purchase capital equipment and new technologiesthat
increase productivity, often replacing the cost of human
labour. Yields must be high for farms to be profitable.

Source 1: The economic impact of the

war between Russia and Ukraine that

began in 2022 is felt around the world.

More than 70 per cent of Madagascar’s

wheat exports come from Russia and

Ukraine. Shortage of supply has driven up

grain prices and combined with drought

in southern Madagascar has led to critical )
food shortages leading to the malnutrition
of hundreds of thousands of people. ‘
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Supply, demand and markets

Demand is created by consumers who want a particular
food crop or product. Demand comes from people
purchasing food to.eat as well as industries processing
crops for food and non-food related products

such as cheese, canned vegetables, and biofuels.

The demand for food changeés according to the tastes
and preferences of consumers and affects the amount
and type of crops produced. The increasing demand
for meat protein in'China has benefitted Australia.

In April’2022 China was the largest single export
destination for Australian beef (20 per cent of the
market), lamb, mutton, and goat.




Wheat import dependency, net importers only, 2021
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at higher prices. The Ukraine war disrupted Country
grain and oilseed supply chains from Russia ‘ _— Source: Matilda
4 Source 2: Some countries are heavily reliant Education Australia

and Ukraine due to the war disrupting production
plus economic sanctions against Russia from nations
supporting Ukraine. This provided an opportunity
for Australian farmers to meet some of the unmet
global demand.

[ ]
Government policy Ledl’nlng
Subsidies are paid by governments to farmers to I d d
continue producing crops often on the assumption that q er 1 01 8

agricultural mass production benefits the economy by.

on wheat imports from Russia and Ukraine.

keeping food prices low. This policy often causesan Processes that transform people’
oversupply of a few crops regardless of current market places and environments

conditions because farmers are paid to grow these

foods. Farmers in the European Union and the USA @ Whatisthe difference between asubsidy anda

; P tariff?
receive government subsidies to grow crops such as

soybeans for stockfeed, corn forfuel and canola instead
of wheat.

e Compare the influence of economic factors on
smallholder and commercial food producers.

9 Source 2: Explain how war can affect food production

Tariffs are duties placed on imported goods. They and food prices.
are used to protect local growers from cheaper imported e Source 1: Explain how economic factors have led to
foods, however they can work against farmers trying the situation shown here.
to access overseas markets for their produce. China e Analyse the importance of international demand,
imposed tariffs of 80.5 per cent on Australian barley markets and events on food produced in Australia.

during a period of diplomatic tensions in 2020. The tariff
wiped out any chance of Australia exporting barley to

China, previously worth $1.2 billion a year. 0 Give one example to show how Australian food
production is interconnected to economic factors.

Interconnection

Trade agreements are international treaties
between two or more economies that reduce or e Source 2: Describe which country is most impacted
eliminates barriers to trade and foreign investment. bytheloss of wheatimports from Ukraine.
Australia negotiates free trade agreements (FTAs) that
benefit Australian food producers, i.e. Japan can access
tariff free or low tariff produce from Australia, including
including oranges, cherries and grapes, dairy products,

beef and seafood. Interconnection, page 410

e Explain how government trade policies affect food
production. Provide an example.

e Analyse the impact of the Ukraine war on Australian
producers of grain and oilseeds and consumers.
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How important is growing
food ‘'under glass’'?

In countries where climatic conditions, such as extreme temperatures and water shortages,
and the availability of suitable land limit agricultural production, ‘covered’ agriculture is

a solution. Within this category, farming ‘under glass’ in climate-controlled greenhouses

is the most productive system of food production for some crops, and is expanding

rapidly across the globe.

The growth of ‘'under glass’ agriculture

In 2020, the global value of production from greenhouses
reached almost US$24 billion, the area of production
was approximately 2 million hectares, and the expected
growth rate was 9.3 per cent for 2021-26. The
advantages of producing food in greenhouses include:

year-round production through all weather

and seasons

24/7 production using artificial light at night

adjustable temperature, humidity and light

levels can maximise plant growth and limit pests

and diseases

production is higher per hectare

a clean protected environment produces quality food

of high value

the efficient use of resources suchras waterimeans

less waste and reduced costs

using natural sunlight reduces.energy costs

compared to artificial light

allows local production where the food is needed

can be adapted to climate change.

Adisadvantage, particularly for poorer countries,

is the high cost to establish greenhouse facilities using
the best technology at a large scale. In places where
greenhouses operate all day and night, light pollution
can interfere with natural ecosystems and wildlife.

How do greenhouses work?

Greenhouses work by absorbing light from the sun,
which the plants and surfaces inside convert to

heat and release slowly, warming the air around
them. Although traditionally constructed using glass
(and called glasshouses), newer technologically

and cheaper coverings such as polycarbonate, acrylic,
ETFE (fluorine-based plastic) and fiberglass products
are now used.
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As demand grows, new technological developments
continue to improve the'greenhouse system of food
production. Recent innovations include the use of:

robotics and Al

precision irrigation

automated climate control

smart glassthat reduces light emissions at night time

computer monitoring and data analysis

vertical farming in stacked layers to maximise space

solar panels and smart films, which are being

investigated to reduce energy costs and

carbon footprints.

Controlled environment agriculture using greenhouses
could be important for future food security, as climate
changes increase.

The plants and soil warm up
and give out heat. Some of
the heat passes through
the glass, but some is
trapped inside, warming
up the greenhouse.

Sunlight passes through
the glass and keeps
the plants warm.

a
Source 1: How a simple greenhouse works



How a seawater greenhouse works

45°C

Surface

seawater Surface

seawater

Porous
cardboard
Fans draw
air through
greenhouse

‘Deep seawater el
— P Scawaterreturn
. . . A
Where is it already happening? Source 3: Seawater is pumped via pipes into the greenhouse and

The Netherlands is the world’s second—largest exporter is trickled over an evaporatpr. Air drawn |.nt.o the greenhouse by fans is
cooled by the seawater to increase humidity. At the other end, the cool

of agricultural produce largely because of agricultural air is drawn through'a second evaporator full of seawater heated by the

innovation and the use of technologically advanced sun in ceiling pipes. The air then becomes hot and humid. When the hot
greenhouses to control the environment. The Dutch humid air meets pipes containing cold seawater, fresh water condenses.
landscape in Westland is dominated by greenhouses This fresh water.is stored on-site for irrigating the crops. At Sundrop, the

. . . control system, pumps and fans are solar-powered, evaporators filter out
that may operate day and night. To stop light pollution pollen and pests killed by the salt water, nutrients harvested from the salt

from the extensive areas of greenhouses, in some places water feed the crops, and the rest of the salt is made into gourmet salt
itis now a legal requirement to use blackout screens crystals for sale.
or curtains.

In Australia, Sundrop Farms at Port Augustain
South Australia use a seawater greenhouse system

designed for semi-arid environments with low water Leq rn i n g

availability and poor soils. Seawater and sunlight are

the main natural resources, making operating costs I q d d e r 1 o 1 9

up to 25 per cent less than a ‘normal’ greenhouse.

The 20-hectare faCI|Ity produces up t0 100000 Processes that tra nsform people’
kilograms of tomatoes a year. places and environments

Source 2: Greenhouse of chrysanthemum cuttingsiin the Netherlands o Define ‘farming under glass'.

v

e Explain how greenhouses change environmental
conditions so that food can be grown.

e Explain why modern greenhouses are considered
aninnovative technology.

e Analyse the advantages and disadvantages of using
technological solutions to increase food production.

e Propose a solution for poorer countries to increase
food produced in covered farms.

Environment

0 Source 2: List the characteristics of the built
environment shown in this photograph.

9 Source 1: Explain how greenhouses work.

BLE e i ok e Why would farmers implement greenhouses in
their farms?

P

e How would seawater greenhouses impact the
environments around them?

Al L LT

e Evaluate the impact of greenhouse agriculture
on global food production.

Environment, page 414
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How is the demand
for sugar changing?

Sugar is a sweetener produced from sugar cane (in tropical environments) and sugar

beet crops (in cooler temperate climates). These crops are harvested and processed

to extract and refine crystallised sugar, which is then used as a sweetener in food and
beverages worldwide. The large use of sugar in processed foods, such as lollies and sodas,
has increased the demand for sugar across the world. These are foods associated with
developed societies, such as the USA, Canada, Japan and Australia.

Increasing demand in Asia

Sugar consumption is increasing in Asia, and is expected
to be responsible for 68 per cent of the increasing
demand for sugar by 2030. This is predominantly

due to the influence of westernisation, which is the
spread of western culture through television and
corporations into places such as Africa and Asia.

These societies are then exposed to Americanised fast
foods and sugary processed meals in popular culture,
and through increasing transnational corporations,
such as McDonalds. In China, the consumption of
carbonated soft drinks increased by 165 percent
between 2000 and 2015. As Asia develops economically,
individuals are using their higher incomes to consume
these popularised foods. Many western traditions

that promote sugar consumption are also increasing,
such as Halloween. Asia has a large population, so even
with slight increases in the consumption of sugar per
person, it has global impacts on the demand for sugar.

Decreasing demand in Australia

Thereis an increasing awareness of the health
implications of too much sugar in diets, such as
increasing diabetes and obesity. In Australia there

is a growing ‘sugar free’ movement, where people

are omitting sugars or opting for artificial sweeteners
to improve their health. Many governments around the
world, including Australia, are implementing sugar taxes.
These are extra costs people must pay to purchase
sugary products and food. The intention of these taxes
is to reduce the demand for sugar, and improve the
health of people. There are also rules and regulations
attempting to achieve the same thing. This can be
seen in school canteens, which are mandated to not
sell sugar-sweetened drinks, to label sugary foods
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Source 1: An infographic by the Rethink Sugary Drink campaign
highlights the key health implications of sugar in Australia. These
health challenges are leading to many social movements aimed at
reducing the demand for sugar.in Australia.
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Source 3: Bar graph showing the patterns of production (purple)

and consumption (orange) of sugar in different regions across the
world in the past and projected into the future. Demand has increased
the most in Africa and Asia, likely due to westernising diets.

as ‘occasional’, and to only sell products that have a Le q r n i n g

health star rating of 3.5 or above. There are also social

environmentalist movements that are boycotting sugar quder 1 20
°

because of the environmental impacts of sugarcane
plantations on ecosystems, such as the Great Barrier

Reef. These social forces have decreased the demand Perspectives of people and
for sugar in Australia. organisations
Impact of Chqnging demands o Describe one reason sugar consumption

hasincreasedin Asia.

e Source 1: Why has Australia reduced their
sugar consumption?

Many sugar plantations wereestablished in the
20th century to provide enough sugarto meet the

growing global demand. With the decreasing demand e How has the increasing demand for sugar in Asia

in many countries, this has led to.an over-supply of influenced global sugar production and supply?
sugar. This decreases the value of sugar, leading to many o How has westernisation contributed to the rise
farmers having a reduced profit or even closing their in sugar consumption in Asian countries like China?
plantations (Australia lost 11 per cent of sugarcane farms e Analyse how the interactions between transnational
between 2006 and 2011). Other farmers, especially in corporations and local cultures in Asia are transforming
Brazil, are now turning their sugar into ethanol, a biofuel. dietary habits and impacting the environment.

Change

0 Source 3: Describe the changes in sugar production.

e Source 3: Explain the changing patterns of sugar
consumption in the world now and into the future.

e How does the decline in sugar demand in countries
like Australia affect sugar farmers?

o Discuss the environmental implications of the
shift from sugar production to biofuel (ethanol)
in countries like Brazil.

e Predict the future demand of sugar, and the
implications of these changes in the future.

Change, page 412
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What are the
environmental impacts
of food production?

There are many changes made to the environment in order to produce food.
These changes have significant consequences for ecosystems and natural resources.

Greenhouse gas emissions

Agriculture is a significant contributor to greenhouse gas
emissions globally. Every year 14.6 per cent of Australia’s
greenhouse gas emissions is driven by agriculture.

This is because of the machinery used to harvest or

clear land releasing carbon dioxide, synthetic fertilisers
releasing nitrous oxides and livestock farming, especially
cattle grazing, releasing methane. Although these
greenhouse gases exist naturally in our atmosphere, too
many of these particular gases can result in more heat
being trapped in the atmosphere, leading to an increase
of average temperature ranges. These emissions
contribute to climate change, which is related to more
frequent and intense weather events, rising sea levels
and shifts in ecosystem processes.

Global greenhouse gas emissions from food production

3 billion tonnes of
CO,-equivalents

use of pesticides
and fertilisers has
increased the threat
Livestock and fisheries 31% of eutrophication in
s Livestock and Methane from cattle the Great Meander
N fish farms (enteric fermentation) River's deltain
g foodseor:f;so;ons Manure management Anatolia, Turkey.
£ Pasture management
é Fuel use in fisheries
- Cropsforanimal feed )
- 6% of food emissions
> Crop production 27% <
Source 1:
Food production
J contributes to

< o ) [ ——— 26% of global
] Land use change: 18% gre.enl.ﬁouse gas
% > Cultivated organic soils: 4% emissions; much
£ . Savanna burning: 2% greater thar'i all

transportation

J emissions.

Source: Our World in Data
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Supply chain 18%

Deforestation and soil degradation

As agriculture requires land, many forests and
grasslands are removed to establish farms. This
deforestation reduces biodiversity, creates habitat
loss and fragmentation, reduces native vegetation
and species and disrupts ecosystem processes.

Excessive tilling of land, the use of fertilisers and
machinery and monoculture cropping degrades the
quality of soils. This can result in compact and vulnerable
soils,soil erosion, nutrient depletion, soil acidity and
aloss of soil fertility. In the last two centuries, 50 per
cent of Australia’s forest cover has been cleared for
agriculture. This makes it more difficult to produce
agricultural products, reduces biodiversity and can
impact food security.

Source 2:
Increases in the




Before deforestation Water pollution

Farmers use pesticides and fertilisers that contain
nutrients such as nitrogen and phosphorous. When it
rains, these nutrients runoff into local water sources,
rivers and coasts. This can result in the pollution of local
water sources, and in worst cases, eutrophication. This
is when nutrients photosynthesise into algal blooms
Rainwater runs that sit on the surface of water. These algal blooms lead
downhillin a stream. to oxygen depletion in the water and can block sunlight
from reaching the primary producers at the bottom

of coasts, wetlands, lakes and rivers. This impacts

the food chain as it decreases producers and thus
impacts the primary consumer populations. An extreme
example of this is the eutrophication of the Coorong
estuarine-lagoon in the Murray-Darling Basin; leading
to the death of hundreds of thousands of fish.

Trees protect soil
from heavy rain.

Steady river flow

After deforestation

Fast water

runoff causes Logging roads
flooding and cause soil erosion.
erosion.

Heavy grazing kills
plantroots.

Learning
ladder 1.21

Processes that transform people,
places and environments

Dust storms
form from
dry topsoil.

Cultivated land floods
and causes silt.
Silt blocks rivers.

o Describe two environmental changes that occur to
& produce food.

Source 3: Before and after deforestation @ source 1: Describe how agriculture contributes to
greenhouse gas emissions globally. Create a diagram
to support your explanation.

e Source 2: Explain how eutrophication, caused by
agricultural runoff, affects aquatic ecosystems.
e Source 3: Analyse the impacts of deforestation on
the environment and biodiversity.

e Assess how soil degradation impacts agricultural
productivity and food security.

Sustainability

0 Identify one example of an unsustainable farming
practice.

e Source 2: Why is itimportant to reduce effects
like eutrophication?

e Explain the importance of understanding the
impacts of agriculture for future sustainable
management.

e Source 1: Using information in this source, justify one
sustainable strategy to reduce the environmental
impacts of agriculture.

Sustainability, page 418
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How is food production
threatening forests?

Deforestation is the conversion of forest to another land use. Most deforestation is
occurring in tropical forests and over 80 per cent is linked to agriculture, particularly
the production of beef, soybeans, palm oil and timber.

Deforestation drivers

Forests are cleared for three main types of agricultural
production.

sale internationally, mainly palm oil and oilseeds
such as soybeans, sunflower, rapeseed, and sesame.
Soybean production is indirectly linked to food

Livestock: The large-scale clearing of forests to
grow pastures for meat production, mainly beef
cattle, is the largest driver of deforestation and
responsible for 41 per cent of tropical forest

loss. Most deforestation has occurred in South

and Central American countries such as Brazil

(24 per cent), Argentina and Paraguay. Global beef
consumption reached a record high in 2021, a trend
expected to continue as world population grows and
incomes rise.

Large-scale cropping of food commodities:

through its use.as livestock feed with only 6 per cent
directly consumed in‘items such as milk and tofu.
Other food commodities grown as monocultures on
previously forested land include cocoa, coffee, rice,
maize, sugar and cassava.

Small-scale cropping for food/subsistence use:
Landholders clear small pockets of forest to create
enough land'to grow crops such as vegetables, fruits
and grains, and raise small livestock herds. Traditional
slash and burn methods make up a small proportion
of this. Subsistence agriculture is a key driver of

Almost one-fifth of forests are cleared for the

large-scale production of single commodities for
I've hyphenated large-scale here too_J

forest loss in African countries; however, an increasing
number of smallholders are now growing commodity
crops including cacao (chocolate), palm oil and maize

Global deforestation, in hectares for domestic markets.
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4 Source 1: Deforestation identified by The World Wide Fund for Nature
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Regional variations

There are significant regional differences in the spatial
distribution and drivers of deforestation. The highest
losses in 2010-20 were in South America and Africa,
although South America experienced afall between
2010 and 2020 compared with the previous decade.

In 2023 forest loss in Brazil declined by one-third
following a change of government policy. In South-East
Asia food driven deforestation is mainly.for palm oil
plantations compared to North-and South America,
where the main driver is beef cattle grazing. A report
by the Worldwide Fund for Nature (WWF) in 2021
identified 24 deforestation fronts across Latin America,
Sub-Saharan Africa, South-East Asia and Oceania —

the most significant of these and the main drivers

of change are shown in Source 1.

Future food production

While clearing forests to grow food results in an increase
in food production in the short term the consequences
of deforestation put future food production in jeopardy.
Climate change, loss of biodiversity and soil degradation
(erosion, salinity, and loss of fertility) cause food
insecurity by impacting the capacity of environments to

maintain high yields for crops and livestock, making food

production harder. It is well known that clearing tropical
forests for crops is only productive for a few years before
weeds take over and fertility is lost.

Source 2: Indonesian palm
oil plantation has replaced
lowland rainforest and
swamp forest.

Learning
ladder 1.22

Processes that transform people,
places and environments

o What is the key factor driving deforestation -
environmental, social, economic or technological?

e Source 1: Describe the spatial pattern of
deforestation in Australia.

e Explain how the livestock industry isimpacting
deforestation.

o Source 2: Explain how you can distinguish the area
cleared for plantations compared to the natural
environment in this satellite image.

e Predict the future of global food production should
deforestation cease tomorrow.

Space
o Describe how Earth'’s forest cover has changed

between 2010 and 2020.

e Source 1: Use PQE to determine where deforestation
occursinthe world.

e Source 2: Use the scale to calculate how much space
has been changed to palm oil plantations in this
satelliteimage.

° How does food-driven deforestation vary across
different parts of the world?

Space, page 406; PQE, page 430 <TBC>
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Case study

How has palm oill
replaced rainforest?

The rapid expansion of the highly productive and profitable palm oil industry, mainly in
south-East Asiqg, has seen the rapid retreat of tropical rainforest and alarming declines
in endangered species such as the orangutan.

Why is palm oil popular? Why is palm oil threatening forests?

Palm oil is a very efficient crop, producing more oil per
land area than any other vegetable oil crop. Oil palm trees
produce high grade oil that is mainly used for cooking, but
is also found in many food products, cosmetics, detergents
and even biofuel. Grown only in tropical regions, oil palms
produce a much higher yield at a lower production cost

As demand for palm oil grows, land is cleared for
oil palm plantations inthe tropical areas of Asia,
Africa and Latin America. The expansion of the
palm oil industry has.seen a dramatic decline in

tropical forests and many endangered species and

indigenous peoples that call the forests home.

than other oils. Palm oil is now an ingredient in half of
packaged products found in supermarkets.

Change in tree cover in Indonesia and Malaysia, 2016
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4 Source 1: Change in tree cover in Indonesia and Malaysia in 2016
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Source 2:

Jenny McCracken
street art mural,
“Beneficiaries of the
Palm Oil Estates” on
display in Benalla.

Millions of hectares of rainforests cleared in
South-East Asia have been replaced by oil palms for
the production of palm oil. Conversion from natural
forests to oil palm plantations destroys native foods
and the habitats of endangered species such as
orangutans. Approximately 80 per cent of orangutan
habitat has been cleared for oil palms. In the last
decade orangutan numbers have halved in the wild.
Thousands of indigenous hunter-gatherers such as the
Penan (Sarawak) and Oayaks (Borneo), who'depend on
the rainforest, have been forced off their land.

Learning
ladder 1.23

Processes that transform people,
places and environments

o What change has occurred to the natural
environment from the growth in palm oil use?

e Source 1: Use the PQE tool to help you describe
the loss of tree cover by 2016.

e Source 2: What is this artwork saying about the
issues arising from palm oil production?

In recent years, large organisations like Nestlé
have committed to sourcing sustainable palm oil that
has been farmed, processed, distributed, and sold
responsibly to reduce deforéstation and exploitation
of workers.

o Sources 1and 3: Analyse the impact of palm oil
production in Indonesia on wildlife and humans.

Land use for palm oil production, 1961-2021 World

25 million ha e Given that palm oil is so high yielding compared to
other vegetable oils, what action should we take to

reduce its environmental impact?

20 million ha

Change

15 million ha indonesia

@
3 o Source 3: How much did land use for palm oil
10 million ha é production grow between 2000 and 20207?
2 9 Source 3: Use the PQE tool to describe the rate
& million ha phetelaes. 3 of change in land used for palm oil production in
/ g Indonesia, Malaysia and Thailand.
| Nailand =
0 ha - — - N - . 3 . H i
1961 1970 1980 1990 2000 2010 a4 3 9 Source 1: Explain the reasons behind the changes

shown in this source.

4. Source 3: Between 1980 and 2021, the amount of land used to
grow oil palms increased from 4 million to 29 million hectares.
The world devotes more than 330 million hectares for the
production of oil crops. Palm oil accounts for 9 per cent of this land
use, which is small when we consider that it produces 40 per cent
of all global vegetable oil.

e Source 1: What are the implications of the change
shown here for orangutans? What action are major
users of palm oil such as Nestlé taking?

Food production 57
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Why is land for food
production under threat?

An increasing amount of arable land is being diverted to urban expansion, energy
production (biofuels), mining and infrastructure projects. In addition, land is being
‘grabbed’ by resource and water poor wealthy nations to produce food for export.

Urban expansion

Peri-urban agriculture is the production of crops

and livestock on the outskirts of cities, usually for local
consumption in the city. This land is often referred to as
the food bowl of a city because of the amount of food
grown there. Historically these locations have faced
the outward expansion or ‘sprawl’ of suburbs and the
loss of productive farmland. Population growth and the
increasing proportion of people living in urban places
are driving this change.

Agricultural land is a disappearing resource in
Greater Sydney where decades of residential and
industrial development have displaced dairies,
horticulture, orchards and intensive livestock farming.
The NSW government continues to look to Western
Sydney to accommodate Sydney’s growing population
and the commercial and industrial zones that create
employment. The region supplies a large proportion of
the livestock (chicken, beef and dairy); fresh vegetables,
eggs, grapes and nuts consumed in Sydney.and
across NSW. Over the past 10 years Western Sydney
has lost about 60 per cent of its farming land, a figure
expected to grow as the region’s population grows to
41 million (predicted by 2040) and demand for new
dwellings escalates.

Biofuels

The increasing global demand for ‘green’ non-fossil
biofuels such as ethanol and biodiesel can impact on
food production in two ways:
agricultural land is converted from food production
to crops grown for fuel
food crops are being diverted to produce fuels
instead of being used as food.

In both cases a food crop is used to produce fuel using
edible food such as sugar, wheat and maize or oilseeds
such as sunflower and soybean. This situation is
considered by many to be unethical at a time of global
food insecurity and high food prices.

58 Good Geography NSW Stage 5

The food vs fuel debate has forced change to the
industry. Increasingly biofuels nonedible feedstock
that do not compete with food production are used.
Examples include agricultural waste like sugarcane
bagasse, rice husk, wheat straw, and forestry residues
like small branches and bark. More recently non-food
marine biomass from algae such as seaweeds and
microalgae that have high growth rates and do not
need arable or big land areas have become a source
of biomass forthe biofuel industry.
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4 Source 2: Land grabs
occur when countries
purchase or lease land
for agriculture or other
purposes, such as mining,
in other countries.

In Ukraine, large-scale
agricultural projects were
a part of foreign land deals
that took over 3 million
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Source 1: Urban sprawl in Western Sydney is shown here at St Clair.
Land previously used to grow and raise food for consumption in
Sydney is being replaced with residential, commercial and industrial
land use. Western Sydney will supply 60 per cent of Greater Sydney'’s
new dwellings in the period 2021-25.

Learning
ladder 1.24

Processes that transform people,
places and environments

0 Describe three activities that compete with
agriculture for the use of arable land.

e Source 1: Explain how urban growth impacts
food production.

9 Explain why the biofuel industry is changing the
source of biomass it uses.

e Analyse the causes and impacts of changein
Sydney’s food bowl.

e Source 2: Which countries have the highest
percentage of their agricultural land sold or leased
to another investor country or corporation?

What are the advantages and disadvantages
of these land grabs for the parties involved?

Scale

o Give an example of competition for arable land
atalocal scale (farm level).

e Source 1: Describe how competition for land
has changed Sydney at a regional scale.

e Source 2: Explain why land grabs are a global
phenomenon.

o Assess the impact of competition for land
on food production at arange of scales.

Scale, pages 416, 423
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How is soil degradation
affecting food production?

At a global scale over 22 per cent of agricultural land is affected by some form of land
degradation and 2.3 per cent of agricultural land is considered fully degraded.

Australia land degradation
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A Source 1: About two thirds of Australia’s agricultural land is degraded. a form of land degradation that transforms drylands (semi-arid or
The main causes of land degradation are water erosion, wind erosion, marginal lands) used to support agriculture into unproductive land,
loss of vegetation, and salinity. Water erosion mainly occurs in eastern unable to support agriculture. An estimated 12 million hectares
Australia, whereas wind erosion is a problem in the arid region of central ~ of land - an area that could produce the equivalent of 20 million
Australia. Land degradation is the principal cause of desertification, tonnes of grain annually - are lost to desertification every year.
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Natural and human processes

Land is degraded by natural processes such as insufficient
or excess precipitation resulting in big erosion events
such as dust storms and floods. A study in 2022 following
flooding in Queensland’s Lockyer Valley, a rich agricultural
region, calculated that 550 000 cubic metres of soil

was displaced from a single farm and 2.12 million cubic
metres directly washed away throughout the valley.

Human causes of land degradation include
deforestation and the planting of shallow rooted crops
and pastures unable to hold the land in place. These
processes are slow and insidious because the change
they cause is only visible to the naked eye over time.
Agricultural practices such as clearing steep slopes for
grazing pastures increase the likelihood of land being PS
eroded. The erosion of soil from riverbanks, a natural
process, is accelerated by cattle grazing, a situation
easily addressed by strategies that keep livestock way
from rivers such as fencing and maintaining vegetation.

4 Source 2:Uncontrolled stock access to the bed and banks
of waterways candegrade soil, water and native vegetation.

Soil degradation

Soil is the most critical component of the land used
for agriculture. Soil degradation takes many forms.

Learning
ladder 1.25

Processes that transform people,
places and environments

Soil erosion — the loss of topsoil that provides
the stability for plants and the nutrients and moisture
needed for crops to grow. Water erosion includes splash
erosion (raindrops dislodge soil particles) and erosion
that transfers soil downslope throughtunoff in sheets,
small channels (rills) and deep gullies. Wind erosion is
visible as dust storms that lift millions of tonnes of soil
into the atmosphere each year. Over 30 per cent of the
world’s cropland is losing topsoil fasterthan new soil is
formed, drastically affecting food production.

o Define land degradation.

9 Source 1: Describe the areas of Australia that have
suffered aloss of more than half of its natural
vegetation since 1750.

e Explain how natural processes can degrade
farmingland.

Loss of fertility — nutrientsandorganic matter
are depleted as a result of continuous cropping of the
land, particularly monoculture. Without the addition of
fertilisers, land becomes less productive and the chemical
and physical properties of the soil change. These include
changes to pH (acidification that determines whether
plants can access nutrients), soil structure and drainage.
Each of these changes reduces the productive capacity
of soils, even minor declines in pH can harm crop and
pasture growth.

e Analyse the impact of loss of fertility on soils.
What solutions have been used to improve fertility?

e Source 2: Prepare a sketch of how this scene
might look if the farmer took action to reduce soil
degradation. Label your diagram.

Sustainability

o Identify practices that contribute to the
unsustainable use of land resources for agriculture.

e How can naturally saline soils be sustainably farmed?

Salinity — Some soils are naturally saline, but used
wisely can support agriculture in semi-arid regions,
such as the production of quinoa and grazing llamas
in South America. Human induced salinity is caused by
activities that raise the water table and bring salt to the
root zone of plants such as land clearing and irrigation.
Most food crops cannot tolerate high levels of salinity. Sustainability, page 418

e Source 2: Why is itimportant to manage livestock for
the sustainability of the land?

o Source 1: How does desertification occur and what
sustainable management plans could be used to
reduce it?

I Food production 61
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Geographical tools

How do | use block
diagrams to study soil
degradation?

Block diagrams are used by geographers to provide a 3D view of an environment.
They help us to understand the processes of change above and below the surface of
the land and how these change over time. Block diagrams can also be used to plan
and visualise the impact of management interventions.

Salinity

Salinity is the presence of salt on the land’s surface,

in soil or rocks, or dissolved in water in rivers and
groundwater. Salinity is not new in Australia. It dates
back 140 million years to when parts of Australia were
covered by shallow seas. The seas dried up and salt was
left behind. This salt is stored in underground water
and rocks. Salinity has been called ‘food’s white death’
because of the impact it has on farm productivity.

Human activities have contributed to sail
degradation by causing salinity.

Source 1: Land management practices
v

Good practices

A healthy tree cover uses
groundwater reserves and
evapotranspiration keeps the
watertable at a safe depth.

Rainfall

Vegetative cover,
together with minimal
runoff, ensures surface
stability.

A low watertable
means that salts are
not brought to the
surface.

The lower slopes of a
well-timbered catchment
permit a range of productive

agricultural land uses. vegetation.
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Arising watertable brings
natural salts towards the
surface, killing the existing

Dryland salinity in non-irrigated landscapes

Develops naturally when evaporation is greater than
precipitation and when humans clear deep-rooted native
vegetation and replace it with shallow-rooted crops and
pastures. Both processes change cause the watertable

to rise, bringing salt stored deep in the subsoil to
thesurface.

Irrigation salinity (wetland salinity)

Groundwater rises to the surface with the addition

of irrigation water. It brings dissolved salts such as
chloride, sodium, magnesium and calcium sulphates and
bicarbonates. These salts kill kill most pastures and crops.

Poor practices

A cleared catchment increases infiltration, which
in turn, raises the watertable. A minimal amount
of moisture is transpired, while an increase is
experienced in surface runoff.

Saline seepage occurs where the ground
surface intercepts the watertable,
usually on foot slopes and in drainage
depressions.

Decreased vegetative cover
predisposes the ground
surface to erosion.

Surface streams become saline
through runoff from saline
seepage and interception from
the watertable.

Land degraded by saline seepage
and affected by a high watertable
severely limits productive
agricultural activity.



Processes causing dryland salinity

Precipitation Precipitation Precipitation

Rising water table

Before clearing After clearing Later

Most water is used where it falls. Saline groundwater rises and is concentrated ~ Accumulation of salt at the surface

The system is in balance. at the surface by evaporation. Vegetation kills protective plant cover. The land
growth is affected. is open to erosion.

Processes causing irrigation salinity

Flood
~_irrigation
-

 Risingwatertable

Rising watertable

Before clearing After clearing and irrigating Later

The system is in balance. Evaporation andirrigation raise the Protective plant cover is killed by the

Most water is used where it falls. water table and concentrates saline accumulation of salt at the surface.
groundwateratthe surface. The land is open to erosion.

4 Source 2: Processes of dryland and irrigation salinity

@ Learning ladder 1.26

Processes that transform people, Representing and communicating

places and environments information

0 Identify the two types of soil salinity that impact food o Source 2: How is movement of water shown?
production. 9 Source 2: Describe the process of dryland salinity

e Describe the process that is common to both types of over time.
soil salinity. e Source 2: Explain how irrigation causes salinity.

9 Explain the factc?rs. th?t make Australian soils o Suggest ways to improve the block diagram for irrigation
vulnerable to salinisation. salinity. Ask yourself if there are extra labels and/or

e Source 1: Outline the impact of good land arrows, above or below ground that would enhance your
management practices on soil degradation and farm understanding. Recreate the block diagrams showing
productivity. your additions.

e Create a block diagram to illustrate how one strategy e Assess the effectiveness of block diagrams to
toimprove irrigation salinity would work. communicate geographical information.

Block diagrams, page 436; representing and communicating geographical information, page XXX
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Fieldwork

Why visit a farm?

Fieldwork is a tool used by geographers to gather quantitative (statistical) data
and qualitative (descriptive) information to answer inquiry questions.

Inquiry questions

In a study of food production there are many benefits to

visiting a farm. The choice of farm will depend on what
is close to your location and the inquiry questions you
want answered:
What types of food are produced in a local biome?
How do farmers change biomes for food
production?
What problems arise from changes to biomes?
What strategies could be implemented to enhance
the sustainability of farms?

Pre-fieldwork activities

Before a farm visit, gather information about the
location of the farm and the type of farming activity
from secondary sources (the work of other people) and
using spatial technologies. This activity will help guide
the development of inquiry questions.

The following questions can guide the collection
of information prior to your farm visit.

Can | locate the farm using spatial technologies or

a topographic map? (You could.create your own

sketch map of the location.)

Has the farmer provided a map of the farm layout?

Such a map could be used to record what each

paddock or field is used for during your visit.

What type of farmis it?

What fieldwork instruments do | need?

At the farm

1 Using fieldwork equipment to gather
guantitative data

Itis important to understand how the physical
environment supports the production of food and
if farming activities have an impact on the physical
environment. The types of equipment that could be
used in a farm investigation are shown in Source 1.

64 Good Geography NSW Stage 5

2 Interviewing the farmer
These questions may apply to any farming activity
or be specific to the farm you are visiting.
What livestock or crops are produced?
Who is produce sold to?
How many people are employed to do the
farming activities?
Do you need to use chemicals on the farm to
increase productivity?
Whattechnologies are used to benefit farm
operations?
What are your biggest challenges to producing
food sustainably?

3 Making and recording observations
Use fieldwork equipment to gather data (Source 1).
Record observations using photographs and
annotated diagrams of farm characteristics.
Use spatial technology to record statistical data
and photographs taken at different locations on
the farm. This data can be mapped later using a GIS
application. Alternatively record data on worksheets.
Record data such as activities in different fields,
water sources, degraded areas, direction of water
flow, and weed infestations on a map of the farm.

Post farm visit

Collate your data and information from secondary
sources and the farm visit and communicate

your findings in a report or visual presentation.
Make judgements about:

The suitability of the farm for food production.

Changes to the biosphere for food production.

Existing or potential environmental issues caused

by farming activities.

The environmental sustainability of the farm.
Evaluate the success of fieldwork in answering your
inquiry questions and communicate your findings
in your report or visual presentation.



Testing soil characteristics
* texture

® structure

. pH

salinity

Infiltration rate

soil temperature

living soil (microbes and
organisms)

e Collect 10 cm of topsoil (auger or spade)

¢ Create and examine a ball or log (soil
texture)

® Observe clumping of soil particles
(structure)

e Time the infiltration rate of 100 mm
of water (stopwatch, cylinder)

e Test pH and salinity (soil test kit)

¢ |s the soil suited to pasture or crops?
Is pH between 4 and 77
Is the soil a loam, sandy or mainly
clay?

¢ How well does water infiltrate
the roots?
Is salinity an issue?

¢ What do the colour and presence
of organisms tell you?

Measuring gradient 'e Clinometer to measure the slope ‘e |s the land vulnerable to erosion
¢ slope of land re Stopwatch and container of water to ' at different places on the farm?
¢ runoff rate i compare times 250 mm water take to flow

i 10 metres on different surfaces. |

e Quadrat and weed identification chart to
observe and identify weeds. Calculate
the percentage of weeds at several
locations.

e What weeds are present?
® Are weeds an issue that need
management?

Identifying weeds
¢ identification
® proportion

Testing water quality e Measure water clarity (turbidity tube) o Are there issues with water quality

e turbidity ¢ Test Ph and ammonia (water test kit) that could affect farm productivity?
¢ pollutants e Test for salinity (refractometer) e Has farming caused water quality
e salinity issues?

4 Source 1: Gathering environmental data

Testing soil characteristics - infiltration rates using fieldwork equipment and techniques

‘ A .h',‘_ ". e

Learning
ladder 1.27

Examining logs of soil Testing amonia levels Representing and communicating
information

Measuring ——

gradient " s w 0 Identify three examples of primary data that could

Using a = O be gathered during farm-based fieldwork.

clinometer ‘ & e Write a geographical inquiry question for a fieldwork

to measure

angles ,Q,
“\Q' 2

visit to a dairy farm.

e Describe two pre fieldwork activities you would
undertake to prepare for a farm visit.

e Identify the fieldwork equipment that would help
measure water quality on a farm.

Environment
Identifying weeds _
A quadrat is a square o Squrce 5, page 60: Identify the food produced on
frame used in geography this farm.
and ecology to study the 9 Source 5, page 60: Describe features of the natural
distribution of an item environment that suit food production.

in one isolated area.

Estimates can then be
made on distribution )
over a larger area. possible.

e Source 5, page 60: Explain how the environment
on this farm was changed to make food production

Fieldwork, page 442
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How can | understand
food security?

'Food security exists when all of the people, at all times, have physical, social and economic
access to sufficient, safe and nutritious food, in order to meet their dietary needs and food
preferences for an active and healthy life,’ Food and Agriculture Organisation (FAQO). In 2023,
nearly 30 per cent of the world's population faced moderate or severe food insecurity.

The Learning Ladder lists the knowledge and skills you will develop

Learnmg throughout the year, with five levels of increasing difficulty.
By mastering foundational knowledge and skills at the lower levels,
a e r you will build a solid understanding that prepares you to tackle
more advanced concepts and skills as you progress toward the top.

| can justify the | can synthesise
| can evaluate | can evaluate .
. | can evaluate : importance of a range of
the impact of | can evaluate the . the effectiveness . .
. the impact of < First Nations tools, terms and
changes to the impact of changes ; of strategies : ST
- perspectives on ; s Custodianship in concepts to create
characteristics to processes. in achieving . ;
outcomes. - oaw future decision- geographical
of places. sustainability. . 7 )
making. information.
| can apply a range
| can predict | can evaluate of tools, terms
| can analyse how . | cancevaluate | can suggest —
S the impact of . . the contribution and concepts
characteristics the'fairness of improvements to X ; 1
processes and ‘ ; of First Nations to communicate
shape places. ; : perspectives. strategies. . . .
interactions. Custodianship. geographical
information.
| can use a range
. | can analyse
| can explain . i of tools, concepts
| can examine | can analyse how | can assess the importance
factors that . ) - . : and terms to
. ST the impacts of perspectives the impact of of First Nations
influence diversity ; iy . X . understand
processes. influence decisions. strategies. Custodianship of .
across places. geographical
Country. 7 .
information.
| can explain the | can use
| can describe the | can explain how | can explain | can explain how  role of First Nations .
L . L X ) ; : geographical tools,
characteristics of interaction leads different strategies protect Peoples in caring concents and
places. to change. perspectives. places. for and managing terFr)‘ns
Country. ’
| can describe .
| can locate . . ; I can list
P . . | can describe how First Nations .
eatures and | can describe | can describe geographical tools,
- ; management Peoples care
characteristics processes. perspectives. . concepts and
strategies. for and manage
of places. terms.
Country.
96 Sustainabl
= ustainable . -
<o Character- . First Nations
£39 oo Processes Perspectives = management
a2 @ istics . Peoples
030 strategies
090
2 C o=
nNx o
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| can evaluate

the impacts

of changes to
places.

| can analyse the
impact of places
on people and
environments.

| can explain
how places are
interconnected.

| can use
geographical
vocabulary
to describe a
place.

| can describe
a place.

Place

| can predict
changes
to spatial
distributions
and their
impact.

| can assess
changes
to spatial

distributions
and their
effects.

| can analyse the
impact of spatial
distributions.

| can explain
spatial
distributions.

| can describe
spatial
distribution.

Space

| can evaluate
the nature
and rate of

environmental
changes.

| can examine
the impact

of change on

environments.

| can analyse
processes that
change places.

| can explain
physical
processes.

| can
summarise the
characteristics
of
environments.

Environ-
ment

| can predict
future
changes to
interconnections
and their
impact.

|'can assess
the impact
of changes
to inter-
connections.

| can assess the
effects of inter-
connections.

| can explain

the influence
of inter-

connections.

| can describe
inter-
connections.

Inter-
connection

e

.m:1|ﬁﬁ§qéiﬁi:\;;; Ts{

| can evaluate
the importance
of scale
in'solving
geographical
challenges.

| can assess
how decisions
are influenced
by a range of
scales.

| can analyse
how scales
interract to
influence
geographical
processes.

| can explain
how processes
vary across
scales.

| can describe
processes at a
range of scales.

Scale

gOINS

| can justify
which strategies
are most
sustainable and
explain why.

| can evaluate
strategies
to improve

sustainability.

| can analyse
the long-term
impacts of
sustainable and
unsustainable
practices.

| can explain
the importance
of social,
environmental
and economic
sustainability.

| can describe
sustainability.

Sustain-
ability

| can evaluate
the impact of
changes.

| can assess
how changes to
processes shape
places.

| can analyse
the impact of
change.

| can explain
the causes
and effects
of change.

| can describe
change.

Change

Steps in skill
progression

Geographical concepts
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What factors affect
global food security?

Millions of people do not have regular access to safe and nutritious food and nearly one
in three people don't have access to sufficient food supplies. These people live in a state
of food insecurity, a situation that impacts individuals and the economic development
of entire countries.

Patterns of food security Factors affecting food security
The Food and Agriculture Organisation (FAO) reported Access: People can produce food and/or have the
that 29.6 per cent of the world’s population faced money to buy food locally or travel to places to buy food
moderate or severe food insecurity, a total of 2.4 billion or receive food aid. The food must also be affordable
people in 2022. Of these 11.3 per cent suffered severe to be accessible. Rising food prices limit poor people
food insecurity. These figures followed a trend of to cheaper, staple foods that lack variety needed for a
increasing global food insecurity since 2019 due to balanced diet. Povertyisone of the biggest universal
several factors including population growth, poverty, challenges to food security in rich and poor countries.
conflict, natural hazards, poor agricultural development, Physical access tofood is impacted by people’ ability to
areliance on imports and increasing food prices. travel towhere food is sold.

At all scales from international to local it is Availability: There is food for people to obtain.
poor, politically unstable, female, rural and remote Thisincludes quality food that is nutritious and meets
populations most affected by food insecurity. In nearly the needs all groups, such as young children. Fires,
60 per cent of countries women are more likely to suffer volcanic eruptions, landslides, and floods physically
hunger and malnutrition because they eat last and eat damage crops and kill livestock while conflict takes
the least. According to FAO, the majority of the world’s farmland out of production, damages infrastructure
food insecure people live in countries prone to natural such as dams and food storage facilities and interrupts
hazards and climate change. supply chains, including imports from other nations and

food aid. Remoteness hinders availability and access.
Global food security, 2021-23

Equator

Legend

Per cent of the population

experiencing food insecurity
0-9.9%
10-24.9%
25-39.9%

we 40-59.9%

w 60-79.9% N

- 80-100% 0 2500 5000 km
Data not available or not reported A ———

Source: FAO

Scale true at equator

4. Source 1: Global food security 2020-23.
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Total population Regional variations in food security, 2022

7975 million
N Total population
& 4723 million
£
@
Total lati .

_§ 0122|30p.ullla lon Total population
= mitiion 1120 million Total population
£ 660 million
8 2357
[ 1145 868
E: 900 457 342 90 17 248 83

World Asia Africa Northern America Latin America and

and Europe the Caribbean
@ Total population ® Moderate or severe food insecurity @ Severe food insecurity Source: Matilda

- Education Australia

Source 2: Regional variations in food security. Not included in this graphic is Australia, which at a national
scale is one the world’s most food secure nations with very low levels of undernourishment. As a high
income country, most (but not all) Australians can buy basic foods and receive adequate nutrition
from a diversity of affordable, high quality foods grown in Australia and / orimported from overseas.

Quality and safety: Food must be used to meet
nutritional needs and be safe to eat. Contaminated and
unsafe food can impact people’s health and put people
at risk of disease.

Learning
ladder 2.1

Processes that transform people,
places and environments

Stability and resilience: ensures a steady and reliable
supply of food to meet current needs and a reserve
in case of emergencies that affect food production;
imports, cost and quality. The COVID-19 pandemic
increased global hunger by restricting people’s physical
access (restricted movement), economic access (job
losses) and food availability (supply chains).

0 Define the term ‘food security’.

e Sources 1and 2: Describe the spatial distribution of
food insecurity using geographic concepts such as
hemisphere, continent, region.

Source 3: Children, holding bowls and pots, queue toreceive food aid

in Idlib, Syria in 2019. Syrians, who sheltered in safe zones due to the

civil war, have a hard time obtaining food.
v

e Explain how two factors affect food availability
differently.

e How did COVID-19 impact access to food for
different places?

Change

o Identify how global food insecurity has changed
since 2019.

e Explain how a natural disaster can change a food
secure community into one facing food insecurity.

9 How has change influenced food security for these
children? Other than food aid, how can countries
such as Syriaimprove their food security?

0 In Haiti, 90 per cent of crops were damaged by
Hurricane Matthew in October 2016. Half of the
Haitians employed in agriculture have been impacted
by consecutive natural disasters that increased
poverty and food insecurity and rely on food aid.
What would need to change for Haiti to provide its
people with food security in the future?

Change, page 412
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What issues arise from
food insecurity?

Food insecurity threatens the capacity of people to reach their potential with immediate
and long-term conseqguences for individuals, families and nations. Issues arising from
food insecurity include hunger, malnutrition, stunting and an incapacity to be productive
citizens — anissue that can extend beyond the present generation.

Hunger, malnutrition and stunting

Hunger is also known as undernourishment — it means
not consuming enough calories or nutrients to meet

a person’s needs for a normal, active and healthy life.
The symptoms of hunger are discomfort and distress
caused by the lack of food. In babies and young children
undernourishment appears as listlessness and a

frail, thin appearance. Persistent hunger can result in
malnutrition, serious illness, wasting (a child’s weight

is extremely low for their height) and even death.

Malnutrition can also result in stunting, when a
child is too short for their age because their physical
growth was hindered at an essential period in their
development. Stunting is a physical adaptation of
the body to the calories available. Childreniwho are
stunted are four times more likely to die, suffer higher
rates of disease and illness, have impaired cognitive
development with 1Q scores up to11 points lower and
earn 22 per cent less in employment than children who
developed within a range considered normal. In 2023
food insecurity reached crisis levels in'Semalia, with
half of all children suffering malnutrition.

Cycles of malnutrition and poverty

Malnutrition can have consequences over a lifetime
when long term food insecurity leads to the cycle of
malnutrition. When a generation of young people
suffer malnutrition and delayed development the
future economic productivity of nations is threatened.
Countries facing high levels of food insecurity such as
Ethiopia and Yemen can lose as much as 16 per cent of
their potential gross domestic product (GDP) from

a generation of stunted children.

Food and Agriculture Organisation of the United
Nations (FAO) data from 2021 stated that 149.2 million
children under 5 years of age were affected by stunting
with 90 per cent of those children coming from Africa

68 Good Geography NSW Stage 5

and Asia. At a global scale progress has been made
towards reducing food insecurity however it seems
unlikely that the UN global nutrition targets on child
stunting and wasting would be met by 2030.

A shortage of food and good nutrition within a
household can lead to a cycle of intergenerational
poverty and food insecurity that is difficult to escape.

If amother does not receive adequate nutrition stunting
begins before a baby is born. Poor health in adulthood
resultsin reduced job and educational performance,
increased rates of disease and lower incomes, further
reducing the capacity to access adequate nutritious
food. Feeding stations target the malnutrition of
children and maternal health.

/vchronic malnutrition\

results in lower 1Q
and stunted growth.

T

Cycle of
malnutrition

Limited education
results from an inability
to concentrate and learn.

Food insecurity
and hunger are
the outcomes.

A /

‘._’
Fewer job opportunities
exist for those with
no education or skill.

Poverty
results when the average
agricultural worker earns
$2 perday.

-
Source 1: Malnurition is not just an issue during childhood as it can
have consequences that persist throughout a person’s life, impacting
their physical and cognitive development.



Global rates of chronic hunger, 2005-20

Famine and starvation Number of people whose regular food intake is insufficient
to maintain a normal, active and healthy life.

Many parts of the world are at risk of famine, an 1000M -

acute episode of extreme hunger that results in , o

high mortality rates due to starvation or disease. g1 Hungerhasbeen increasing since 2015. 68

Itis estimated that globally, 80 million people are at 750M -

acrisis-level of food insecurity that could resultin

famine without immediate action. Fortunately, the 650

areas of the world threatened by famine today are 500M : : : : : : : .

far fewer than in the past as a result of coordinated 2006 2008 2010 2012 2014 2016 2018 2020

international aid efforts that provide emergency R Source: Matilda Education Australia

food aid and better systems for monitoring extreme Source 3: Acute hunger is the short-term inability to access enough

food shortages. When conflict and prolonged or food to eat, usually requiring humanitarian aid. In 2020, 155 million

consecutive hazard events or a combination block people experienced acute hunger. An even bigger problem is chronic

or hinder aid efforts. the threat of famine increases hunger. Hundreds of millions of people in the world suffer from
s .
chronic hunger, where people are unable to have enough food to

, L
Almost 80 per cent of Yemen’s population in 2020 eat for periods of atleast six months. In 2018 the number of people

were in need of life-saving support when civil war in the world affected by chronic hunger increased during the
pushed the country towards a famine. COVID-19 pandemic.

St
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.
~

Learning
ladder 2.2

B Perspectives of people and

childis weighed @l organisations
at a malnutrition 5

weighing station.
R g M A8 e Source 1: What are the main causes of malnutrition,
: and how does it affect people’s lives?

o Define hunger, malnutrition, stunting and wasting.

e Source 2: How do feeding centres help people, and
what challenges do they face?

e Source 3: Why did hunger decline after 2005, but
increase again after 2018?

e Why do some people believe food insecurity can
be passed from one generation to the next?
What might help break this cycle?

Interconnection

o Identify two health issues linked to food security.

e Explain the economicimpacts of food insecurity on
individuals, households and nations.

9 How does malnourishment lead to stuntingin
children?

e Create a food security cycle toillustrate how
adequate food and nutrition can have positive
impacts on the future of household members.

e How might failing to meet the UN global nutrition
targets by 2030 affect the long-term wellbeing and
economic development of food-insecure nations?

Interconnection, page 410
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Case study

Why is food so scarce in

the Sahel

Although a dryland appears to be arid and

drylands?

barren like a desert, it is characterised by a

fertile period of 1to 179 days per year. Drylands account for approximately 40 per cent of
the Earth’s available land. The Sahel is a dryland region south of the Sahara Desert that
stretches between Senegal and Eritrea. Over 41 per cent of people in Africa live in drylands.

Climate change

The Sahelian region is suffering the full force of climate
change. Droughts are intensifying as temperatures

are rising 50 per cent faster than the rest of the world.
Climate change is also causing violent thunderstorms
and flooding episodes such as dramatic flooding in
Sudan in 2020 where hundreds died, 71 000 houses
were destroyed and over 720 000 people left homeless.

Seventy per cent of people in the Sahel countries
grow crops and raise livestock. Droughts and floods
driven by climate change are destroying crops and the
land is degrading and losing fertility. Farmers struggle
to find drinking water and pasture for livestock.

The economic impact on farmers is severe and
the rest of the population who rely-onagricultural

The Sahel region in northern Africa

production are plunged into food insecurity through
food shortagesiand inflation of food prices due to
scarcity. People unable to make a living are migrating
to cities.in the hope of animproved life.

Desertification

Desertification is a human-induced process in
whichithe quality and fertility of the land is reduced
by overcultivation, deforestation and unsustainable
farming practices. Climate change has increased the
rate of desertification in the Sahel drylands.

Extreme drought periods since 1968 caused a
severe loss of croplands and livestock causing disastrous
famines with over 100 000 deaths. As the human
population of Africa continues to grow at a rate of

¥ Source 1: The Sahel region spans northern Africa.
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around 3.1 per cent farmers continue to push the land to ~
grow crops to feed their communities, actively increasing
the rate of desertification. One solution has been the
Great Green Wall, a reforestation project covering an
8000 kilometre corridor across the top of Africa.

Learning
ladder 2.3

Processes that transform people,
places and environments

The Great Green Wall
Begins to Rise

Project: Reforestation of an 8,000 km corridor to combat desertification
and the effects of climate change.
Benefits also include the creation of localjjobs.

o Describe an environmental and economic factor
impacting food security in the Sahel region of Africa.

e Explain how climate change is impacting food

® Planned route Land restored since 2008 security in the Sahel region.
Project member states

e Source 3: Explain why overgrazing is a major
contributor to desertification in Africa.

Mauritania GO 005 i e H
ath Sahara 100 Mha o Analyse how climate change is impacting farmers and
Sudan = the population that relies on their food production.
reEs
Mali lobr . i i
Mige Sahel % Djibouti churacol ol ristred id % e $ource 2: What Stra.tegvy is being used here to
improve food security in the Sahel. Suggest a further
Senegal il Nigeria Ethiopia 57% @ Ethiopla strategy to stabilise food supply in this region.
Burking Chad 20% ® Nigar
Faso 15% @ Eritrea Change
3% © Senepal
5% © Others 0 Describe how desertification changes the land.

* hased on 2019 data
Sources: UNCCD, Greatgreenwall.org

@®C statista %a

4 Source 3: The Great Green Wall (GGW) began in 2007 as
a reforestation project to create a shield of trees to slow
desertification. Today the project has expanded include strategies
for sustainable land and water management such as climate-smart
farming, forest conservation and using renewable energy sources.

e How is climate change impacting incidences of
desertification?

e Source 2: Why are people forced to move from their
homes and move to refugee camps or to cities in
search of work?

o Sources 1and 2: Climate change will probably
increase the amount of dry land and desertification.
What will the environmental and social impacts of
this be?

Change, page 412

Source: Statistica
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Case study

Why is there a food
security crisis in Yemen?

Yemen relies on imported food, humanitarian aid and some locally produced food to feed
its population. Food security will remain an issue for Yemen until it can reduce conflict in
the country and sustainably grow more food locally.

Food insecurity

Yemen is one of the poorest nations in the Middle East
and one of the world’s most food insecure nations.

In 2023 malnutrition was reaching emergency crisis

level, with some locations on the brink of famine.

For children under five years of age, 2.2 million suffered
wasting and 45 per cent were stunted. The cause of the
food crisis in Yemen is the intersection of multiple crises —
political, economic, agricultural and environmental.

The political crisis

Aviolent civil war since 2015 increased already high food
insecurity in Yemen. Over four million people displaced by
the conflict live in camps for internally displaced people,

where they rely on aid instead of producing orbuying food.

Some of the key events in the political crisisinclude:
blockades of air and sea portsinterrupted food and
agricultural supply chains
the destruction of infrastructure reduced physical
access to food and markets
conflict interrupted farming and caused an exodus
of rural people to safer places
the bombing, blockade and closure of the Port
of Hodeida between 2015 and 2021 interrupted
humanitarian aid, food imports and fuel supplies.

The economic crisis

Yemen depended on its oil and gas resources for revenue
that was used to finance and subsidise the import

of food, medicine and basic commodities. Declining
crude oil prices and dwindling oil reserves in Yemen

have reduced revenue and caused the cancellation of
many development projects for infrastructure, water

and agriculture needed to improve food security.

High unemployment caused by political conflict has
added to the food crisis.

72 Good Geography NSW Stage 5

The food production crisis

Yemen’s agriculture was once dominated by small,
subsistence farmers using traditional irrigation to
produce drought resistant crops such as barley and
sorghum. Yields werelow; however, 60 per cent of
households relied on farming as their main source
of food or income. Money from oil made it easy to
import food so farmers stopped growing crops that




Yemen food insecurity, 2023

could not compete with cheap imports. They shifted
crops like fruits and vegetables that required much
more water from scarce underground aquifier reserves.

N o

A

150  300km

Saudi Arabia

Limited agricultural production meant Yemen g

increasingly relied on expensive imported food.

In 2022 Yemen was importing 85 per cent of its

food requirements and with the food supply chain
interrupted by conflict, local food producers struggled

|

to fill the gap. Arabian
gap © Sea

The environmental crisis 3 Guif of Aden —=s ———

. . . < N :

Climate change is affecting weather patterns around § | /Diibouti ok

the world. Seven major floods, five cyclones and a i e

landslide have hit Yemen since the conflict started, % * 30 million population .

causing a further the loss of crops, livestock and 2 W Legena SE0 TN N e of humanitanen

i i i = Insufficient food consumption ¢ 14.5 million do not have enough
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Crop growers were challenged by lack of rainfall and
irrigation water that resulted in a 37 per cent reduction
in the area sown to crops. Locusts are historically

a major cause of crop losses in Yemen. The conflict has
interrupted efforts to control the hatching of locusts.

Source 2: In 2023 Yemen was listed among the five worst food
crises in the world due to increasing numbers of people in Crisis or
Emergency levels on the Food Security Classification. Households
have food consumption gaps with high malnutrition and are in need
of urgent support.

Learning
ladder 2.4

Processes that transform people,
places and environments

o What economic factors are impacting Yemen'’s food
security?

e Explain how the political crisis in Yemen is impacting
its ability to feed its population.

e Are economic, political or environmental factors
impacting food security mostin Yemen? Justify
your answer.

o Analyse the influence of climate change on current
and future food productionin Yemen.

Place

o Source 1: Describe the physical characteristics of the
region shown in the photograph.

e Source 2: Describe the location of Yemenin the
Middle East. Use geographical terminology in your
response.

Source 1: Yemenis collect water for a camp for
internally displaced people in the Haijah province
in northern Yemen in 2023. Yemen was one of

the world’s most water-stressed countries even
before conflict broke out in 2015. Internal conflict
and disasters induced by climate change have
exacerbated Yemen'’s water and food crisis.

e Explain the pattern of food consumption in Yemen.

e Analyse the impact of four connected crises on food
insecurity in Yemen.
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Geographical tools

How can a scatter plot
help show relationships?

What are scatter plots? How can | determine a relationship?

A scatter plot is a type of graph that shows a You can determine relationships by looking at whether
relationship between two different variables, or pieces the data follows a direction and how tightly it follows it;
of data They do this by plotting one point of data along the closer the data points the stronger the relationship.
the y-axis (the vertical side) and a different point of data This is shown in Source 1, where the data moves in

along the x-axis (the horizonal side). By plotting data for a downhill pattern: This is considered a negative

both variables, readers are able to determine if there is a relationship, showing that as the x-variable increases
relationship between the variables. An example is shown (income), the y-value decreases (food insecurity).

in Source 1, where the y-coordinate (the vertical axis) This shows that there wasa relationship between income
plots the percentage of severe food insecurity, whereas and food security in countries of the world in 2019.

the x-coordinate (the horizontal axis) plots the average If the data shows an uphill pattern as you move left

income per capita. All the data shown relates to the to right, this indicates a positive relationship between
situation in countries of the world in 2019. xandy. This means that as the x-coordinate increases,

Relationship between food insecurity and income for countries in 2019
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Source 1: A scatter plot showing a negative relationship between the average annual income of a nation and the percentage of moderate
to severe food insecurity. This graph shows that as income increases, the prevalence of food insecurity decreases. This tells us that there is
a relationship between food security and income levels. The size of circles is representative of the population of each country.
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Different types of correlations shown on scatter plots
the y-coordinate also increases. A A A

If there is no pattern and all of >
the plotted data is scattered, this
indicates there is no relationship.
These patterns are shown in Source 2. ‘ N
Scatter plots can also show complex ° .
patterns, such as when data curves, or Strong positive > Weak positive > Strong negative >
can show outliers that don’t follow the correlation correlation correlation %
normal patterns. g
c
How are scatter plots used? ‘. ° . %
Scatter plots are very useful and an «® ° g
easy way to visually identify patterns. . ®* o o (!;;
They can also be used to show more e ° . ° %
than two points of data, as shown in ° . %
the Source 1. In this scatter plot, it not > » @
. . . Weak negative Moderate negative No correlation
only shows us the negative relationship . .
correlation correlation
between income and food insecurity, it o
has also been used as a bubble chart. Source 2: The types of correlations (relationships) that can be
This is where the different size of circles shows us a shown on a scatter plot
different variable, in this case the size of each country’s
population. As there is no clear pattern of circle sizes on with low food insecurity and high incomes are typically
this graph, there appears to be no relationship between from Europe’and the Americas.
income, food security and population size. Geographers, such as hydrologists and urban
An additional piece of information in Source 1is planners, can use scatter plots in many different
that countries have been colour coded according to ways to assess patterns and use this information
the world region they are in; for example purplecircles to influence planning and management. However,
represent countries in Africa and beige represents itisimportant to remember that just because a
Europe. With this information we can see there isa scatter plot shows a relationship exists between two
relationship, as countries with high food insecurity variables, this does not always mean there is a cause
and low incomes tend to be located in Africa and those and effect relationship.

@ Learning ladder 2.5

Representing and communicating

. . y-axis X-axis

| nfO rm at ion Country Food insecurity (%) Life expectancy
Afghanistan 63 63
Australia 12 83
Explain how a geographer could use a scatter plot. Bangladesh 32 74

Describe what a scatter plot is and how it can be used.

Explain the relationships shown on Source 1between Brazil 24 76

income and food insecurity. Cambodia 45 70
Canada 6 82

Chile 18 80
Ethiopia 56 69
Guinea 74 61
Japan 3 85
Assess the validity and usefulness of scatter plots. Mexico 26 75
Philippines 43 71
Spain 8 83
Tanzania 56 67
Zimbabwe 69 61

Using the data provided in the table opposite, create
a scatter plot and explain the relationships it displays.
Itis encouraged for you to start your x-axis at 60 to
help see the patterns more clearly.
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How can we improve
food security?

Food security means a community or nation have their nutritional needs met. Food security
increases resilience, promotes economic turnover, decreases conflict and it reduces

mortality rates and other health conditions.

Close the yield gap

Theyield gap is the difference between crops that

are produced in a region and the amount that could
have been produced if more sustainable and effective
farming techniques had been used. Currently, the
world’s agricultural land only produces an average of
50 per cent of what it is capable of. By implementing
technologies and practices that improve crop selection
and diversification, improving pest control, decreasing
water use and enhancing the quality and quantity of
crops produced, the yield gap could be closed. This
would enable farms to meet the food needs of a rapidly
growing population and would prevent the need to
clear approximately 120 million hectares of land for

farms by 2050. International organisations and
national governments can work collaboratively to
share knowledge, technologies and resources around
sustainable farming practices and provide incentives
for farmers to implement.them.

Implement food security reserves

Food security reserves are stored and maintained by
governments and aid.organisations. They help provide
astable food supply for communities during crises or
drought. In Burkina Faso in Africa, crops are collected
by the Aidons I’Afrique Ensemble (AAAE) organisation

Global yield gaps for

N O 2500 5000.km
cereal, 2022 A L L |

Scale true at equator.

Equator
Legend
Cereal crop yield gap (tonnes per hectare)
Source 1: Global food gaps, P 0-4
. . . 4.01-8
showing the possible yield 8.01-12
that could be achieved for © 12.01-16
. - >16.01
major cereal crops such as No data for 2022

wheat and barley
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after harvest in January to March. The AAAE then
stores these crops, such as maize and sorghum, until
the lean season of June to September when they

sell them at low prices to vulnerable communities

or donate them to families in most need. The lean
season occurs when crops cannot be harvested, due
to climate or environment, resulting in low availability
and thus a rapid increase in prices. This allows families
to access food, improves living conditions and
prevents families from needing to migrate to search
for food and work.

Reduce food waste

Food waste is a significant contributor to food
insecurity. About one-third of the world’s food ends
up as waste. This occurs as a result of poor food
storage post-harvest, over-selective customers, large
food portions, and difficulties transporting food in
atimely manner. The United Nations Sustainable
Development Goals include an initiative to halve food
waste by 2030, leading to nations such as Australia
implementing the National Food Waste strategy.

This aims to educate people about food waste,

divert more food to food rescue, improve storage
and transportation of crops and fund initiatives to
minimise post-harvest losses.

Equator

2500 5000 km
1 |

Scale true at equator

Source: Matilda Education Australia
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Source 2: Proportional circle maps display the amount of waste
produced by different regions. The larger the circle, the greater the
waste in that location. About one-third of all food produced for human
consumption islost or wasted every year.

Learning
ladder 2.6

Processes that transform people,
places and environments

° Describe the importance of food security and its
impact on community resilience, economic turnover,
conflict reduction and health outcomes.

e Explain the concept of the yield gap.

e Explain the role of food waste in contributing to food
insecurity.

o Analyse the social and economic benefits of
improving food security for people and places.

e Evaluate the purpose and effectiveness of food
security reserves, providing examples of successful
organisations or countries that have effectively
managed these.

Scale

0 Describe two strategies to improve food security.

e Source 1: Which regions have a high yield gaps
compared to regions with low?

e Source 2: Explain the global patterns of food waste.

0 Assess how international organisations can influence
change on national and local scales.
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What new methods are
used to increase vyields?

Improving the yields of crops enables farmers to better meet the global demand for food,

fuel and resources. Farmers have been usin

g science and technology to improve their

yields. This has had many positive social, economic and environmental impacts. It has

resulted in increased yields, promoted the health of soils and reduced the need to expand

agricultural land and resources.

Precision agriculture

Precision agriculture uses technology like drones and
GPS systems to assess, plant, fertilise, use pesticides and
harvest crops more precisely on farmland. Farmers use
these technologies to collect and act on data about crop
or animal performance, identify water-stressed areas,
set specific irrigation systems, distribute pesticides, plan
seed placement, assess soil health, and apply fertilisers.
These targeted techniques reduce water, fertiliser, and
pesticide waste whilst improving crop yields and quality.
However, these technologies are expensive to establish
and maintain.

Source 1: Adigital tablet with virtual reality can be used to analyse plant

disease in sugarcane crops. This is an example of precision agriculture.
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Controlled Environment Agriculture

Controlled Environment Agriculture (CEA) involves
growing cropsindoorsor in controlled environments
to regulate temperature, humidity and nutrients

and manage pests, disease and weather impacts.
This results.in higher yields as food resources are
produced year-round. Examples include vertical
farming, greenhouse farming and hydroponics.

Aduaponics is a sustainable version of CEA.
It combines aquaculture (fish farming) with
hydroponics (soilless plant gardening).

!ource 2: Twenty-six per cent of canola grown in Australia has

been genetically modified to be tolerant to different herbicides.




Fish that are being farmed, such as
rainbow trout, produce waste in the
aquaponics system and then microbes
and worms convert this to fertiliser for
the plants. The plants, such as tomatoes
or watercress, then filter the water for
the fish.

Genetic modification

Genetic modification of cropsisa
technology where scientists insert DNA
into the genome of an organism and then
grow these cells into a plant. The new
aseeds of the plant will inherit the DNA.
Scientists and farmers do this to create
genetically modified crop species

that are more tolerant of herbicides,
resistant to insects or disease, more
drought tolerant or increase the biomass
production or ability to photosynthesise
to improve a crops yield capacity.

Only four crops have been approved for
genetic modification in Australia; canola,
cotton, safflower and Indian mustard.

As of 2021, 26 per cent of national canola
was genetically modified.

Source 3: An example of an
aquaponics system. This is where
aquaculture (the farming of fish)
and hydroponics (soiless plant
farming) is combined.

3
4

»
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Learning
ladder 2.7

Sustainable management strategies

o List three different strategies to improve yields.

e In what ways can precision agriculture help reduce
the environmental impact of farming?

e Explain how aquaponics combines fish farming and
plant cultivation to enhance crop yields sustainably?

e Analyse the positive and negative impacts of using
science and technology to improve yields.

e Evaluate the effectiveness of using precision
agriculture to improve crop yields and resource
management.

Change

0 Describe one way farmers can change their
agricultural practices to improve yields.

e Explain how genetic modification technologies are
changing farming practices.

e Assess the sustainability of changes to farming
practices.

0 Not all farmers can afford the technology to improve
crop yields. Develop an initiative that will make these
technologies more widely available.

Change, page 412
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Case study

How can vertical farming
InCcrease yields?

Vertical farming often occurs indoors and involves growing and harvesting crops in
vertically stacked layers. This agricultural method optimises space by allowing more crops
to be grown in a smaller area and, being indoors, it enables year-round production.

Vertical farming in New York

New York City has over 19 million residents and has the
highest population density of any United States city, at
10194 people per square kilometre. As a result, the city
is compact and filled with office buildings, apartments,
restaurants and shops. For this reason, most fruit and
vegetable produce is imported from areas hundreds or
thousands of kilometres away. This not only increases the
cost of the food, but transporting the produce increases
CO, emissions that contribute to global warming. As a
result many companies, such as Gotham Greens and
Farm. One have developed vertical farms across New
York and other cities that provide many benefits.

!ﬂ New York City vertical farms

Y
Bowery Farming HQ
Manhattan Allwell Greens
@ Babylon Farm EN A
NYU Urban @ otham Greens
Farm Lab

@
Oko Farms @b
Fresh Alternative
NEW YORK CITY Farms:@FreshAF
Verticulture Farms @)
Brooklyn
N o 1 2km
A N @ Farm.One

=% Source 1: New York City vertical farms

New Je rse

Lo Zam S g

Source: Matilda Education Australia
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Water and resource efficiency

Vertical farms are more sustainable, as their climate
control and technology enables water recycling, reduces
water consumption, reduces fertiliser usage and solar
and wind powered farmsreduce energy use. Vertical
farms in New York use 95 per cent less water, 90 per
cent less transportand 90 per cent less electricity than
traditional farms.

High-density crops

As crops are grown in multiple layers, vertical farms
maximise their use of space to produce a higher

crop density. The largest vertical farm in New York is
less than 1 hectare, compared to the average size of

<P
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%'~ Source 2: Gotham Greens
vertical farm in New York City



traditional farms at 180 hectares. The indoor nature
of the farms also ensures yields are free from pests,
pathogens or extreme weather and enables control over
environmental factors such as temperature, humidity
and light. This optimises growing conditions and enables
multiple harvests all year-round, increasing crop yields
and quality.

Learning
ladder 2.8

Sustainable management strategies

Proximit
Y o How is vertical farming different from traditional

Approximately 70 per cent of the world’s population farming methods.

are expected to live in cities by 2050, leading to the
expanse of urban centres, the decrease of arable lands,
more CO, emissions to transport food to cities and

less farmers to support the/food needs.of a growing
population. However, buildingvertical farms in urban
areas increases their proximity to the.consumer and
decreases the time between harvest and consumption,
leading to a high quality of produce that feeds the urban
population faster. Most vertical farms in New York are a
walking distance from the main five boroughs.

9 Source 3: Outline how vertical farming can improve
crop yields to support food security.

9 Source 2: Explain how vertical farming addresses
the challenges faced by densely populated cities like
New York City.

e Analyse the social and environmental benefits of
vertical farming compared to traditional farming
practices.

e Evaluate the potential of vertical farming as a
sustainable and future-oriented solution for
urban areas.

Are they the future?

Many other cities around the world now use vertical
farming, such as Dubai, Tokyo and Paris. They provide

a sustainable solution to reusing land, improving food
security and also provide employment. However, their
initial setup costs, energy requirements and complex
technology need to be improved before it can be
adopted on awider scale. Nonetheless, vertical farming
in large city areas is a growing industry due to decreased
availability of agricultural land. In 2023 the vertical
farming market had a value of $5.1 billion and this is
expected to triple in size to $15.3 billion by 2028.

Place

0 Source 1: Describe the location of vertical farms in
New York.

e Source 3: Explain why vertical farms are suitable
for urban places.

6 Explain the social benefits of vertical farms on the
community and place of New York.

e Evaluate the suitability for vertical farms to be
implemented in large cities such as Sydney or
Melbourne in Australia.

Place, page 408
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How can sustainable
practices help ensure
food security?

Sustainability is the ability to use resources, such as land and food, whilst ensuring
that development today does not negatively affect future generations. By using more
sustainable practices we are able to reduce the demand for food, limit food waste,
protect the environment from degradation and maintain ongoing food production.

Sustainable agriculture

Sustainable agriculture promotes farming practices and
technology that use less water through drip irrigation
or rainwater harvesting to avoid water wastage, reduce
land degradation and soil erosion by rotating crops
between fields, preserving biodiversity by planting
diverse resilient crops to overcome changes in climate
or disease and use eco-friendly pesticides and fertilisers
to avoid polluting local water systems. Through this,

the environment on and around the farmland is more
conserved, allowing the land to be used into the future
to continue to grow crops and ensure food security.

Agroforestry

Agroforestry is the practise of combining the local
environment and trees with farming. Forexample,

Shields livestock and Mo'm

nd and e weathe

-

es habita

or pollinators ...

Increases
cropyield

Sequesters carbon
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animals can graze underfruit, legume or timber trees.
The animals are provided with.fodder and shelter,
whilst their manure enriches the soil. This not only
providesmultiple income sources for farmers, but when
implemented correctly it increases animal welfare,

the biodiversity.of native animals and improves dairy
and meat production for farmers.

Crops can also be paired with trees. This is
particularly done in coffee producing countries such as
Ethiopia, Indonesia and Colombia, who use fruit, timber
and legume trees to shade their coffee crops. This has
proven to increase biodiversity and pollination and
reduce pests. The trees also help to stabilise soil, enrich
the soil through litter fall, and sequester (capture and
store) a large amounts of carbon above ground in the
vegetation and below ground in the roots.

4

Source 1:
Agroforestry
canimprove
sustainable
farming practices,
with good
outcomes for the
farmer and the
environment.

Creates

microclimates

Slows runoff,

reduces soil erosion
and improves water
quality
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Source 2: Agroforestry system with coffee bushes being shaded by
taller trees on the western slope of the Andes Mountains in Ecuador,
South America

Sustainable use of ugly food

As a result of strict cosmetic standards of food,
approximately 20 per cent of harvested produce gets
discarded before reaching the shops because of its size,
colour or look. This unnecessarily contributes to food
waste. Recently there has been a trend of supermarkets
and businesses selling boxes of ‘ugly’ fruit and vegetables
to consumers at a smaller price; sometimes as low as

50 per cent. This is sustainable, as it reduces the amount
of food wasted and promotes the affordability of food for
more people. Companies are now also being established
to reuse these unsightly produce in food donations,

in other products such as soups and juices and for

food composting.

Source 3: Apile of p
‘ugly’ vegetables
that would not
meet the cosmetic
standard required
for supermarkets.
Many of these
types of fruits and
vegetables end up
as waste.

3

Learning
ladder 2.9

Sustainable management strategies

0 Describe how sustainable agriculture can be used
to improve food security.

e Outline the methods and practices usedin
sustainable agriculture to conserve water, reduce
land degradation, prevent soil erosion, and preserve
biodiversity.

e How would agroforestry provide environmental,
economic and social benefits?

e Explain how cultural changes to the way we see food
canimprove food security, referring to ugly food.

e Assess the capacity for all farmers in Australia to
implement sustainable agriculture. What would be
the advantages and limitations?

Sustainability

o Describe two ways farming practices can become
more sustainable.

e Source 1: Explain why agroforestry is sustainable.

e Assess how the use of ugly foods can promote long
term sustainability for food security.

0 Source 2: Analyse with further research why coffee
growers obtain benefits from agroforestry.

Sustainability, page 418

Food security 83



—
210

How can we reduce
food waste?

Each year 30 per cent of food produced globally does not get consumed because it is
lost or wasted somewhere along the food supply chain. It is estimated that as much as
one-fifth of garbage sent to landfill consists of food waste.

The food supply chain

Most food is part of a supply chain that transfers food
from the farm where it is grown (food production) to the
plate when it is eaten (food consumption). Along this
supply chain food may be transported, stored, processed,
and sold by a retailer or prepared by a restaurant before
itis consumed. Waste occurs at every stage and in every
country that produces food.

Food loss

This type of waste occurs at the beginning stages of

the food supply chain, usually after harvesting crops

or selling livestock. It also happens during transport

to the next stage in the supply chain if food is spoiled

on the journey. Food loss is mostly unintentional.

Factors causing food losses include:
extreme weather events such as storms that destroy
crops before they can be harvested.
pests and diseases that eat the food or make it
inedible
poor facilities such as the refrigeration needed to
reduce spoilage and covered storage tokeep food dry

Source 1: Potatoes and onions rotting
on a farm are considered lost food.

T
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overproduction means not all food leaves a farm
because there is no market for it

competition from cheap imported food means some
food is not harvested.

Food loss is theimain cause of waste in developing
countries where food 'securityis poor. Strategies to
address this type of waste.include government programs
to improve transport and storage facilities such as silos
andrefrigeration as.well as access to technologies

that improve information for farmers on impending
weather events and on changing markets. A review of
government policies that allow cheap imports of locally
produced foods has the potential to reduce food losses
atthe farm level. The main benefits of reducing food loss
is improved food security in poorer nations.

Food waste

The United Nations Environment Program report
revealed that about 931 million tonnes of food
waste was generated worldwide in 2019; 61 per cent
from households, 26 per cent from food service and
13 per cent from retail.

Food waste refers to edible food that is thrown away
or remains unused because it is spoiled, it has passed
an expiration date, there is too much of it or it does not
match what consumers want. Food waste occurs in the
latter stages of the food supply chain. For example,
food is wasted at a restaurant or processing plant
where only a certain size or grade is accepted or is
thrown out by a retailer for fear it is no longer safe to
consume. Households, food retailers and restaurants
make a conscious decision about what they will use
or consume.

Food waste occurs more in wealthier countries
like Australia, where the average household wastes
136 kilograms of food per person every year. People
and organisations have the luxury of choice and expect
to see shelves full of fresh or processed food products.
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Sustainable management strategies Sustainability

a Source 3: Briefly define a ‘food supply chain’. o Why is food waste a sustainability issue?

e Source 1: Is this ‘food loss’ or ‘food waste’? Explain. e Create a diagram to illustrate the key features of

e Describe one strategy used to reduce food loss that asustainable food supply chain.
couldimprove food security in developing nations. e Source 2: Explain why the current food production

e Explain the role of education as a strategy to reduce system is considered unsustainable at a global scale.
food waste in wealthier countries. o Discuss the statement ‘Most food waste is a result

e Rank three strategies in the order you believe would of choice’.
be most effective in reducing food waste in Australia. e Propose one action that could be taken by each group -
Justify your answer. individuals, businesses and governments - that would

----------------------------------------------------------------------------------------- reduce food loss and waste.
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What role does
humanitarian aid play
in food security?

Humanitarian aid is the provision of resources such as food and services to countries or
communities that require assistance in times of crises, emergencies and prolonged conflicts.
Aid is funded and managed by national governments, international organisations and
non-government organisations; with over $41 billion raised in 2022 for global food programs.

Short-term aid

Some provisions of aid to address food security are
short-term and aim to provide immediate relief and
meet urgent food needs following a disaster, economic
challenge or conflict. This can include providing
immediate food provisions, such as ready-to-eat meals
or food parcels, establishing temporary food kitchens
or establishing a food voucher system for vulnerable
communities to enable them to access nutritious food
easily. It can also include the immediate repairing of
food storage facilities, infrastructure or developing
communal kitchens to support vulnerable communities
share resources and temporarily support one another
through a crisis.

These strategies were employed in 2019 by the
World Food Programme (WFP) to support communities
in Mozambique, Zimbabwe and Malawi after Cyclone
Idai caused flooding, disrupted food chains and
destroyed crops. The WFP provided food rations of
cereals and oil to communities, provided transport
to distribute aid and food efficiently and set up
emergency feeding centres to provide cooked meals
to communities.

Long-term aid

Humanitarian aid is even more effective when it

has long-term goal of promoting self-sufficiency in
communities and addressing the factors that cause food
insecurity. This can include distributing seeds, tools,
technologies and fertilisers to communities to support
them in establishing sustainable agricultural activities.
It can also include providing training to increase crop
yields, educating communities on nutritional needs and
hygienic food practices to improve the quality of food
and reduce disease.

86 Good Geography NSW Stage 5

Through these aid provisions, food supplies are
more sustainable overtime and it also increases local
businesses, provides employment opportunities,
improvesthe local economy and improves social
practices to promote the consumption of safe, nutritious
food. This can be seen with the example of the CARE
international organisation, who have implemented
education programs for farmers in Malawi to support
them in using minimal tilling practices to reduce soil
degradation, and established seed banks for farmers
to purchase and trade drought-resistant seed varieties
to improve crop diversity and yields in their farms.

Source 2:

Internally displaced
people with wheat
sacks during a food
distribution atacamp
near Gode, Ethiopia
in 2023. The last five
rainy seasons since
the end of 2020 have
failed, triggering the
worst drought in four
decades in Ethiopia,
Somalia and Kenya.
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Source 1: The amount of humanitarian aid given by countries in 2023 I e q r n i n g

Humanitarian aid is significant in helping vulnerable
groups through food crises. However, overreliance I q d d e r 2 1 1
. . . . [ ]
on aid can hinder self-sufficiency and impact local —
markets. Therefore, humanitarian aid needs to.focus on .
strengthening food practices, improving resilience:and Perspectives of people and
promoting sustainability for long-term. food security. organisations

o Outline the role of humanitarian aid in times of
emergency or Crisis.

e Source 2: How does humanitarian aid contribute
to food security for vulnerable individuals and
communities in Ethiopia?

e How did the World Food Programme (WFP) provide
aid after Cyclone Idaiin 20197

e Source 1: Identify the countries likely to contribute
to global food aid and explain why.

e Contrast the perspectives of governments,
non-government organisations and vulnerable
communities on food aid programs.

Space

o Source 2: Where is humanitarian aid being provided
in Ethiopia, and why is it needed there?

9 Source 1: Explain the spatial distribution of
humanitarian aid in 2019. Where is most aid sent,
and what patterns do you notice?

e How does the location of countries providing aid
compare to the location of countries receiving aid?
What does this tell us about global food security?

Space, p. 406
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Case study

How has aid improved food
security in Afghanistan?

Tens of millions of Afghans are forced to skip meals or even go days without eating. The food
insecurity crisis has been helped with emergency food aid from the World Food Programme.

The World Food Programme
in Afghanistan

Afghanistan has experienced decades of political and
economic instability, prolonged conflict and increasing
environmental challenges, such as drought and land
degradation. These worsening factors, alongside new
Taliban-imposed restrictions on women working,
have impacted employment, poverty and decreased
agricultural productivity in the country. As a result,

74 per cent of people experienced malnutrition and
nearly 90 per cent of Afghan families were unable to
access or afford food in 2022. This has led to more
than three times the humanitarian aid needed from
international organisations such as the World Food
Programme (WFP). The WFP, funded by over 60
governments, has worked in Afghanistan te'improve
nutritional outcomes and overcome food insecurity:

What do they do?

Emergency food programs

The WFP implements lifesaving food programs, providing
millions of people in Afghanistan with emergency

food support and nutrition. This requires the WFP to
fund, produce, manage and distribute over one million

¥ Source 1:

. Afghansin Kabul
receive humanitarian
aid from the World
Food Programme,
November 2021
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metric tonnes of food in areas across Afghanistan,
including remote mountainous regions. They have also
implemented annual food voucher programs to help
families afford staple food products and created school
food programs,providing 708 000 primary students daily
snacks each year.When implementing these programs,
the WFP use local bakeries;delis, warehouses, retailers and
transportation companies to produce and distribute their
food: This has put $672 million into local economies and
created over 8500 jobs a year.

Education and Training

The WFEP has also implemented education and training
programs across Afghanistan, teaching farmers about
sustainable farming practices to improve productivity
and providing them with drought tolerant seed species
to provide food and an income through the ongoing
droughts. This led to over 13 474 farmers receiving
increased income and support in 2022.

Is it effective?

Each year the number of people requiring aid in
Afghanistan increases by about 30 per cent, requiring
more funding from the WFP. Raising these funds

has been made more difficult by many countries
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Source 2:

A map of
malnutrition
patterns across
Afghanistan
in2022

Tajikistan China

Source: Matilda
Education
Australia/IPC

L Paktla
Khos

Pakistan

Legend

Acute malnutrition phase
Acceptable
Alert
Serious

mm  Critical

mm  Extremely critical

India

Wheat production in Afghanistan, 2020-24

=== \\'heat produced with FAO support
=== \Wheat produced without FAO support
— Wheat requirements

6.2

6.4 / 66 6.8

1,5 2.2

0.2 0.9

3.7 34 o5

Million metric tonnes

' 2021-22 | 2022-23 ' 2023-24

Year

2020-21

PN

Source 3: A graph displaying the amount of wheat produced in
Afghanistan to address food security. The orange indicates wheat that
was produced by farmers independently, whereas the green indicates
farmers required support from the Food and Agricultural Organisation
(FAO). This indicates a growing reliance of farmers on aid programs.

reducing aid in response to the policies of the Taliban
administration. This, in addition to challenges such as
the remoteness of communities across Afghanistan,
increasing droughts and ongoing conflict makes it
harder to distribute aid across the country. Irrespective
of this, the WFP has helped up to 28 million people

in Afghanistan each year, and continues to make
substantial progress toward food relief for communities
across the country.

Learning
ladder 2.12

Processes that transform people,
places and environments

o Outline the primary challenges faced by Afghanistan
that have led to high levels of food insecurity.

e Source 2: Conduct PQE on this map.

e Explain how WFP emergency food programs have
supported communities in Afghanistan.

Source: Matilda Education Australia/IPC

o Source 3: Referring to trends on this graph, what
are the impacts of food aid in Afghanistan on
wheat production?

e Whatimpact has the WFP’s work had on the
nutritional outcomes and overall food security of
Afghan communities?

Change

o Source 1: What changes are faced by this family?

e Explain why Afghanistan’s food insecurity is
increasing rapidly.

e How willimproving food security provide economic
and social benefits?
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First Nations Peoples

How can food aid support
First Nations communities?

First Nations Peoples in remote communities suffer a food insecurity rate of 43 per cent,
contributing to the higher rates of cardiovascular and chronic disease.

What causes this disproportionate
food insecurity?

Many socio-economic factors contribute to the higher
rates of food insecurity for First Nations Peoples in
Australia. These communities are three times more likely
to be unemployed, and as a result are 2.5 times more
likely to be in the lower income brackets compared to
non-Aboriginal Australians. This results in higher rates
of financial stress, making it more challenging to afford
nutritious food.

These challenges are made even more difficult for
Aboriginal communities in remote areas, where long
distances between towns make it difficult for stores to
stock high quality fresh fruit and vegetables, with up
to 55 per cent of remote communities notaccessing
fresh food for extended periods of time. Further, the
high transportation rates to remote.communities
and the low competition amongst stores make food
prices excessively high. This results inremote stores
often relying on frozen and pre-packaged food, such
as noodles, which are less nutritious. The combination
of higher unemployment and higher food prices mean
many remote Aboriginal families are forced to spend
alarger percentage of their income on food, increasing
food insecurity.

Source 1:
Aboriginal
community
members
enjoying fresh
fruitand
vegetables.
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How can aid help food insecurity?

Outback Stores

Outback Stores are a not=for-profit and federally funded
grocery store chain. This organisation has established
47 retail stores in remote communities and financially
supportstruggling stores. They establish consistent
food supplies and transport networks, enabling them

to provide more regular and affordable fresh fruit

in stores. This has resulted in 36 per cent more fruit
andwvegetables being consumed by these remote
communities (Source 2).

Outback Stores also promote food awareness
campaigns to promote healthier eating, contributing
to 144788 less litres of sugary drinks being consumed
in these communities. They also reduce the financial
pressure in communities by donating any profits to local
communities and providing over 313 jobs a year. This has
resulted in over $48 million in real wages being provided
to these communities since 2006. However, rising costs
of food, natural disasters and difficulty finding transport
drivers have impacted the effectiveness of food prices
in some stores, with some locals arguing prices are still
too high with ‘baby formula and a single pack of diapers
[costing] $50 each’.

Total volume of fruit and vegetables sold in Outback Stores

[N R O B AR A |

Source: Matilda Education Australia

20 20% 2006 2077 2018 200% 2020 20

4 Source 2: The total volume of fruit and vegetables sold in Outback
Stores, a not-for-profit government initiative to improve fresh food
access in remote Aboriginal communities.



aintaining family, cultural and

community responsibilities

On-going impacts
of colonisation

Source 3: This artwork completed by Gunditjmara artist Shakara
Montalto uses an Aboriginal lens to explain the issue of food security
for Aboriginal Australians. The browns and orange patterns represent

the land, and the strong connection Aboriginal people have to Country.

(traditional lands), and the blue swirls and circles represent the rivers
and water ways that sweep throughout Australia. The artwork depicts
bush tucker including the Kangaroo, Emu, Turtle, Goannaand Fish.

Tharawal Aboriginal Corporation

The Tharawal Aboriginal Corporationylocated in Airds
NSW, run a series of community events aimed at
improving food security for local Aboriginal families.
One initiative they fund and manage is the ‘Good
Tucker All Round program’, which provides a subsidised
fruit and vegetable box to be delivered weekly to
disadvantaged Aboriginal families. In addition to this,
The Tharawal Aboriginal Corporation has established

a Koori community garden for Aboriginal community
members to come together and learn how to grow
nutritious foods. Fresh vegetables are grown in the
garden and used in the Community Kitchen as part of
healthy, tasty meals that are made and shared together.
The Corporation is funded by the government, who
promised an additional $520 000 to them in 2022.
This funding is substantial in supporting the corporation
in delivering services to local disadvantaged Aboriginal
communities. However, the reliance on government
funding can impact on the long-term planning and
sustainability of these initiatives.

Trapped in financial
disadvantage

imitations of non-Aboriginal
o~ food relief services
3 .\\\\\\\‘I\\\\\\\\\\\\\\\\\\\\\\\I = o B Y

Learning
ladder 2.13

Characteristics of places and
environments

0 Outline two reasons why Aboriginal communities in
remote regions experience increased food insecurity.

e Describe how the physical environment and location
of remote communities contribute to their higher
rates of food insecurity.

9 Explain the difference of food insecurity in Australia
between First Nations and non-First Nations
communities.

e What are the social and economic benefits to
Qutback Stores in remote communities?

Environment

0 Source 1: Describe the environment these Aboriginal
community members live in.

e How does the Tharawal Aboriginal Corporation use
the local environment to improve food security?

e Source 2: What environmental and economic
challenges make food security difficult in remote
Aboriginal communities?

Environment, page 414
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How can fair trade
help food security?

Fair trade means to create more equitable and ethical trading relationships around the
world. The primary focus is to ensure that producers in low income countries, such as
farmers or artisans, receive fair prices for their products and have better working conditions
without being exploited by wealthier countries and companies with high bargaining power.

How does fair trade work?

Fair trade organisations like Fairtrade International Source 2: Fair trade banana farmer in the Dominican Republic, the
support farmers and artisans around the world by Ieadlhg. producer of organic t.)e.mana.s worldwide. Arou.n.d 70 per cer.1t of
Dominican bananasare certified Fairtrade. The Dominican Republic

setting fair market prices for products to protect farmers has a significant number of small producers. The industry’s workforce

from price drops in the global market. Fare trade is mainly composed of migrant workers from neighbouring Haiti. Many
organisations: men from Haiti migrate to work in the Dominican Republic without
establish a guaranteed minimum price for their fjmlly and send remittances back home to support their families.

farmers, reducing their vulnerability

il

work with cooperatives to ensure profits are split
fairly amongst farmers

set ethical labour standards and minimum wages
promote sustainable practices.

Products sold through these organisations are labelled
as ‘fair trade’. Manufacturers who buy these products
pay an additional premium that is given to the producers
and invested back into their communities. This label
then helps customers know that they are purchasing
sustainable and ethical products.

Coffee fair trade pricing, 2015-20 $US
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Source 1: A graph demonstrating the importance of fair trade minimum
prices (FTMP) for fair trade coffee between 2016 and 2020. FTMP are the
lowest figures paid to fair trade farmers. This ensures vulnerable farmers
are protected against market price drops, as shown with the value of coffee
in this time being well below the minimum price paid to coffee farmers.
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Why do we need it?

Without fair trade, small scale producers in low
income countries can be exploited. This was the case
with cocoa farmers in West African countries such as
Ghana and Cote d’Ivoire in the past. Large chocolate
companies were paying low prices for their cocoa. This
resulted in low wages, encouraged the use of child
labour to meet demands and resulted in environmental
degradation and poor working conditions. With the
implementation of fair trade, cocoa farmers are now
receiving approximately 85 per cent more income
today, and the premium paid for their fair trade cocoa
beans has been used to fund schools, infrastructure
and sustainable farming technologies in many West
African communities.

How does it help food security?

Fair trade is crucial for global food security. Fair trade
ensures farmers and artisans receive fair prices for
their products, which promotes improved wages and

working conditions, provides stability for farmers and
allows them to have more money to invest in sustainable
practices to improve their agricultural productivity.
This is further improved by the education, training and
support provided by fair trade organisations. Farmers
are also able to access information on ways to diversify
their crops and overcome ecological challenges such
as drought and floods. This not only improves the
social, economic and environmental wellbeing of low
income communities, but it improves the amount of
food available for communities and their capacity to
afford it. This is fundamental in overcoming global
food insecurity.

lLearning
ladder 2.14

Sustainable management strategies

0 Describe the primary goal of fair trade.
9 Explain how fair trade protects farmers.

e Explain why fair trade is necessary for small-scale
producers in low-income countries.

e Assess the impact of fair trade on cocoa farmersin
West African countries.

e Source 2: Evaluate the role of fair trade in addressing
food security in both the Dominican Republic and
Haiti.

Sustainability

0 Outline one way fair trade is sustainable.
e Source 1: Describe how fair trade minimum prices
protect farmers and improve food security.

e Explain how fair trade promotes sustainable
practices.

e Why is this person prepared to pay a premium price
for fair trade certified coffee when he could source
cheaper options?

'

Sustainability, page 418
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First Nations Peoples

What forms of traditional
agriculture are still used today?

Traditional agriculture involves small-scale farming, where farmers use manual labour
and simple tools to carry out tasks. Indigenous peoples around the world have used
sustainable traditional forms of agriculture over thousands of years.

Traditional agriculture in Australia

First Nations communities have developed and
implemented farming practices over thousands of years.
These practices reflect a deep understanding of the

land and local ecosystems and prioritise sustainability
and stewardship. This is because Aboriginal Peoples
saw their role as caretakers of the land, who aimed to
preserve the health of Country. Their farming practices
hold immense cultural significance and have been
embedded and passed down through generations in
cultural rituals, ceremonies and stories. Today farmers
and land management industries are recognising the
importance and effectiveness of using the long history of
traditional knowledge and farming practices to develep
more sustainable agricultural approaches.

Traditional agriculture strategies

Traditional agricultural practices have promoted
biodiversity. Detailed seasonal calendars and a
knowledge of the environmental conditions required to
grow different native seeds have meant that Aboriginal
Peoples can more effectively plan the ideal location to
plant and harvest native crops. Communities historically
would also save and exchange seeds, to promote a
diversity of crops across seasons and locations.

These communities would also use their knowledge
to assess the soil, moisture levels and distribution of
species in an environment before implementing ‘firestick
farming’ — setting ‘cool’ fires to reduce the dry vegetation
that contributed to extreme fires. Firestick farming also
promoted the growth of some vegetation and grasses,
fertilised soils and prevented some perennial species
from smothering other staple foods, such as murnong.
This shaped the land by increasing the diversity of native
grasses and plants across grasslands and this would
produce new food for animals. Firestick farming is now
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widely recognised and used today as a sustainable land
management technique, with over 80 cultural burnsin
savannas across northern Australia each year.

Traditional aquaculture: eel farming

Aboriginal Peoples built some of the world’s oldest
traditional aquaculture systems. Aquaculture is farming
andbreeding of water species, such as fish, eels and
shellfish. Overthe last 6000 years, the Gunditjmara
people in south-western Victoria built over 75 square
kilometres of weirs and dams around the lakes to create
ponds, channels, stone-walled traps and woven baskets
that could be used to breed and trap short-finned eels
to eat and trade.

These highly complex systems promote
sustainability, as many of the baskets used to catch
eels have small pockets for young eels to swim through,
ensuring they are not fished until they are an edible size.
In the areas there are also traditional smoking trees,
which were used to preserve the eels for trade. These
aquaculture systems are estimated to have been so
efficient that they were feeding up to 10 000 people.

The Budj Bim Cultural Landscape is a World Heritage
Site due toits historical and cultural significance to the
Gunditjmara people. A restoration project has led to
the eel traps being reused productively today.

Source 1: The tubers
of the murnong are an
Australian bush food.



Source 2: Eel channels built by
the Gunditjmara people in the
Budj Bim Cultural Landscape.
These eel channels were part of a
complex aquaculture system used
by First Nations Peoples to feed
over 10 000 people and trade with

other First Nations groups.
v

4 Source 3: An Aboriginal craftswoman in Arnhem
Land splitting pandanus for weaving. This is
one way First Nations Peoples have used to
harvest native vegetation for use in culture and
traditions.

Learning
ladder 2.15

First Nations Peoples’ interaction
with Country

o Source 3: Describe why pandanus was harvested.

e Explain one farming strategy used by First Nations
Peoples.

e Explain how the use of traditional farming is
important to First Nations Peoples.

e Assess the importance of First Nations knowledge
inimproving food production in Australia.

e Conductresearch into the farming of native Kakadu
Plums. Use your research to justify why First Nations
Peoples should lead the development of this
growing industry.

Sustainability

o Identify one example of a sustainable First Nations
farming strategy.

e Source 2: Describe how the eel channels and nets
worked.

e Explain how First Nations knowledge can increase
sustainability of modern farming.

o Analyse the sustainability of First Nations farming
strategies.

e Evaluate the impact of different worldviews on
the use of Aboriginal farming methods in the future.

Sustainability, page 418
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First Nations Peoples

What sustainable food
practices are used by
First Nations Peoples?

Connection to place has always been an important part of First Nations identity and
cultural belonging. For many First Nations people, the relationship with Country is different
from non-Indigenous people and goes beyond thinking about land as something to be
exploited. Rather, First Nations people are in relationship with Country.

What Country is not Caring for Country

For many First Nations people, Country isnota Given that Country'has not been considered a
commaodity, that is, something to be bought, sold, commadity by First Nations people, the way that Country
developed, mined, or have resources taken from. is considered and experienced is different compared to
Country is also not something that can be owned, or non-Indigenous contexts. For many First Nations people,
something used to divide people with and without caring for Country is central to health and wellbeing, and
wealth. Itis also not something to be exploited. supports the same cultural continuity that has ensured
These are all ways that the land has been used by that people have thrived across the continent and
non-Indigenous people since colonisation‘and the adjacent islands for tens of thousands of years.
declaration of Australia as terra nullius. Caring for Country means recognising that humans
Source 1: These River Red Gums growing along the river help are a part of our ecology and closely connected to the
keep the soil in place and prevent erosion of the riverbank. health and maintenance of the local and regional biomes.
v
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Itis also recognising that our capacity to thrive is closely
linked to how well we are able to care for Country, which
in turn cares for us by providing everything we require
to live well. This focus on our relationship with Country
answers the question of why Country should be cared
for, and the application of complex science answers the
question of how Country should be cared for.

Managing water in the landscape

Part of caring for Country is to ensure that all the flora
and fauna have enough water. In New South Wales, the
extensive riverine systems have supported the arid and
semi-arid biomes west of the Great Dividing Range
where annual rainfall is significantly low.

One of the ways that the First Nations people Source 2: Only one tuber would be removed at a time during
managed water in the landscape was to build earthen harvesting, so the/plant would not be destroyed. First Nations
weirs through vast lengths of the rivers. These weirs Peoples have used these kinds of sustainable harvesting

techniquesfor tens of thousands of years.

would be built out from the riverbanks. They would

be secured by promoting the growth of river gums
(Eucalyptus camaldulensis) to hold the soil in place

as well as attract birds and marsupials, which were
important food sources. The water flow would be forced
into a pronounced zigzag pattern and would be slowed:
Slower moving water would have more time to infiltrate
the riverbank soil, ensuring that more water stayed in
the system instead of flowing away. This would allow
more of the surrounding environment to be sustained,
especially during the hot summer period when rain was
infrequent. Most of these weirs were destroyed to make
way for the river trading ships in the colonial-period.

Learning
ladder 2.16

First Nations Peoples’ interactions
with Country

0 Why would only taking one Murnong tuber support
food security?

e How did the planting of River Gums support food
production?

Sustainable harvesting

In contemporary agriculture,the plants grown are often
destroyed as part of the harvesting process, especially
grains, sugar and root vegetables. This requires
farmers to preserve seed for the following year’s crop
and increases risks associated with rainfall and soil
degradation when the plants are growing as seedlings.
The result is that crops can fail due to poor rainfall,

and the soil requires a large amount of fertiliser to
replenish the nutrients.

9 How does being connected to Country support
sustainable outcomes?

e How were the rivers adapted to respond to seasonal
changes in the weather?

e What are some of the ways that caring for Country
could enhance contemporary agricultural
processes?

Sustainability

o What was one way that water was kept for longerin
the river systems?

One way that First Nations people reduced these
risks was the way that the Murnong (Microseris
ianceolata) was harvested. The plant would usually
form with multiple tubers under the ground, and
during harvesting the plant would be gently lifted
from the earth and only one tuber would be removed.
The plant would then be replanted to continue to grow.
This would ensure that the plant and soil health would
be maintained and the cycle would be able to continue
with greatly reduced risk for the next harvesting season.

e How is the Murnong harvested sustainably?

e What are some of the negative effects on the soil
when crops are destroyed during harvesting?

e What are some of the advantages for ensuring that
water remains in the environment for longer?

e What knowledge do First Nations people require to
know how to care for Country?

Sustainability, page 418
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Thinking geographically

Biomes and
sustainable agriculture

. . . Learning ladder:
Geographical concepts, inquiry and tools page 64
Place, change, environment, sustainability, tools, inquiry
Key inquiry question

How is climate change impacting food productionin Argentina? impacts of food production

In awritten or oral report, use the knowledge and in Argentina
understanding developed in the activities below to - the environmental, socialand economic factors
answer the inquiry question. Include the following: influencing the future supply of food in Argentina
the location of Argentina - onesketch map or simple diagram.
the spatial patterns of biomes and food production Where possible, refér to the sources in this spread
in Argentina to support your judgments.
Rainfall in Argentina ﬂ
Climate graph of Argentina;1991-2019 See Geo How-To
o4 90 for climate graph,
page 439
~
g-’ 18 60 5
~ Q
g 3
2 g
c ~
2 3
o
£ g
2 124 - 30
4 Source 1:
Climate graph
of Argentina
Source: Matilda
6 - -0 Education Australia

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

B Rainfall @ Temperature

Source1activities 2 How much total rainfall does Argentina experience in
1 Whatis the average temperature and precipitation in the December, January and February?
following months for Argentina? 3 Inwhich months does Argentina experience winter?
a February 4 Whatisthe temperature range experienced in Argentina
b May across the year?
c July 5 Whatisthe average annual rainfall experienced
d October by Argentina?
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B The geographical features of Argentina D

Title XXX XXXXXXX XXXX XXX XXXXXXX XXXX XXX XXX

Source: Matilda Education Australia
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Sources 2 and 3: How does
elevation influence climate in
Argentina?

ow\‘ . See Geo How-To for map scales, page 423,
and latitude and longitude, page 422

B Planting and harvesting'crops in Argentina D

Source 5 activities

1 Inwhichtwo monthsis barley planted?

2 How many months does harvesting occur
forrapeseed?

3 Howmany months are between planting and
harvesting for the following crops?
a cotton b millet
c rice d wheat

4 Which of these crops requires the least amount
of time for planting and harvesting labour?

5 Whatseason does planting tend to start for
cropsin Argentina?

6 Whatare the advantages and disadvantages for

afarmer planting and harvesting the following
crops?
a barley

b millet ¢ wheat

Barley
Corn
Cotton
Millet
Peanut
Rapeseed
Rice
Sorghum
Soybean (first crop)
Soybean (second crop)
Sunflower seed
Wheat
Source 5: Composite P
graph showcasing planting

and harvesting times for
crops in Argentina

Planting and harvesting times for crops in Argentina

Jan.Feb.Mar.

[ Plant

Apr.'May'Jun.lJuI. lAug.'Sep.'Oct.'Nov.'Dec.I
[[IMid-season

[ Harvest

Source: USDA

29
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B Resource distribution D Human alterations D
across Argentina to maximise food production /

Source 6 activities environmental impacts of food

1 Inwhich areareferenceis the most prOdUCtlon
southern part of Argentina found?
2 Which areareference has the highest Source 7 activities
number of agricultural activities? 1 Sources?2,3and 7: Gran Chacois in the central northern
3 Findone grid reference for each of the part of Argentina. Explain how elevation and climate
following agricultural activities: influence this forest.
a fishing 2 Describe the change in the environment of Gran Chaco
b cattle between 2000 and 2019.
€ mining 3 Calculate the approximate percentage of deforestation
4 Sources 2,3 and 6: Explain how climate and at this location between 2000 and 2019.
elevation have influenced the location of 4 The Gran Chaco is approximately 650 000 square
agricultural activities in Argentina. kilometres. Calculate the percentage of the forest that
was clearedin the following time periods:
Agricultural and natural resource distribution across Argentina a 142000 squarekilometres were cleared between
1985and 2013: %
S = b. 29 000 squarekilometres were cleared between
N 3 2010 and 2018: %
25°S
30°8_|
Buenos Aires 35°S
Mar del Plata
'Y . § _ 4 40°S
,Sa‘n Carlos N |
P e 0 500 1000 km
A L L ]
: 450
Land cover
Natural resources
® Cattle
B Fishing
50°S x  Mining
Suitability of soil for agriculture
= \Videly suitable
Some limitations
Severe limitations
Not suitable due to non-
correctable limitations
e = Not suitable due to serious
owe  55°S limitations
Ushuaia™ B8 | Impossible
PN
Source 6: Map of agricultural Matilda Education Australia

and natural resource
distribution across Argentina

A Source 7: Satellite images of Gran Chaco forest in 2000 (top)
and 2019 (bottom), highlighting deforestation to develop
soybean fields and pastures for grazing livestock
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BN Risk of increasing temperatures I

Source 8 activities

1

Yellow areas show where crops of any type are grown. With a 4°C rise, orange
areas show cropland that could experience heat spikes over 38°C, which is
85.6 per cent of total cropland. Brown areas show cropland exposed to peak

Explain the areas of Argentina most vulnerable
to changes in temperature.

Explain the areas of Argentina most vulnerable
to changes in precipitation.

Sources 6 and 8: Explain which agricultural
activities are most likely to be impacted by climate
change in the future. What are the implications

of this?

Explain why the most cropland is found where
itisin Argentina, using geographical terms and
referencing all three maps.

V'S
Source 8: A map highlighting the
areas of Argentina most at risk to
increasing temperatures

temperatures greater than 45°C, which is 76.5 per cent of total cropland.

BN Food insecurity in Argentina NN

Moderate food insecurity (% of population) | Severe food insecurity (% of population)
2014-16 2017-19 2019-21 2014-16 2017-19 2019-21
World 21.8 24.8 28.1 7.7 8.9 10.7
Latin America and Caribbean 27.6 32.0 37.3 79 9.7 12.3
Mesoamerica 29.3 27.8 321 6.4 6.8 7.5
South America 234 30.6 36.6 6.0 8.4 121
Argentina 19.2 35.8 37.0 5.8 12.9 13.0

4 Source 9: Percentage of global populations with moderate or severe food insecurity 2014-21

Sources 9-10 activities

1

What percentage of people experienced severe food
insecurity in Argentina in 2019-212

Calculate the percentage increase of people experiencing
moderate food insecurity in Argentina between 2014

and 2021.

Between which years did the rate of moderate food
insecurity increase the most in Argentina?

The population in Argentina between 2019 and 2021 was
approximately 42500 000. Calculate how many people
experienced:

a moderate food insecurity

b severe foodinsecurity.

Compare the changes in food insecurity in Argentina with
the rest of South America.

Describe the factors contributing to food insecurity in
Argentina.

Explain the relationship between food insecurity and
increases in obesity and overweight people in Argentina.

Analyse how climate change will impact food security in
Argentinain the future.

Food insecurity is increasing rapidly in Argentina. In 2021, one
in three people reduced the quantity and quality of the food
they ate or skipped a meal, while onein eight were unable to eat
ononeormoredays. Thereare many reasons for this, including
nearly 43% of the 46 million people living below the poverty line
and the increasing cost of healthy foods. The industrialisation
of agriculture has meant farmers prioritise exporting crops
to increase their incomes, resulting in 66% of agriculture
products being exported each year. This, alongside increasing
inflation, the deterioration of agricultural ecosystems and
Argentina’s high vulnerability to climate change is increasing
the challenge of food security. Many families cannot afford
to eat healthy foods, resulting in some of the highest levels
of overweight and obesity in South America. Nearly 13% of
children under five are overweight and more than one in four
adults (28.3%) are obese, compared to the regional average of
8.2% and 23% respectively. The growing costs of healthy foods
will continue to exacerbate this issue.

www.thenewhumanitarian.org/analysis/2023/02/09/
Argentina-food-hunger-poverty-hyperinflation

A Source 10: Text describing the increased food security issue
in Argentina

Food security 101

Source: Earth.org

Source: Data adapted from World Bank Data
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How can | understand
changing settlements?

More than half the world's population now lives in urban areas, as large numbers of people
move from rural areas to cities seeking job opportunities, higher pay, and better access

to health care and education. Urbanisation leads to the growth of megacities, or to many
cities spreading into one to form a conurbation.

The Learning ladder lists the knowledge and skills you will develop

Learnmg throughout the year, with five levels of increasing difficulty.
By mastering foundational knowledge and skills at the lower levels,
a e r you will build a solid understanding that prepares you to tackle
more advanced concepts and skills as you progress toward the top.

| can justify the | can synthesise
| can evaluate | can evaluate .
. | can evaluate : importance of a range of
the impact of | can evaluate the . the effectiveness . .
. the impact of < First Nations tools, terms and
changes to the impact of changes ; of strategies : ST
- perspectives on ; - Custodianship in concepts to create
characteristics to processes. in achieving . ;
outcomes. - oaw future decision- geographical
of places. sustainability. . 7 )
making. information.
| can apply a range
| can predict | can evaluate of tools, terms
| can analyse how . | cancevaluate | can suggest —
S the impact of . . the contribution and concepts
characteristics the'fairness of improvements to X ; 1
processes and ‘ ; of First Nations to communicate
shape places. ; : perspectives. strategies. . . .
interactions. Custodianship. geographical
information.
| can use a range
. | can analyse
| can explain . i of tools, concepts
| can examine | can analyse how | can assess the importance
factors that . ) - . : and terms to
. ST the impacts of perspectives the impact of of First Nations
influence diversity ; iy . X . understand
processes. influence decisions. strategies. Custodianship of .
across places. geographical
Country. 7 .
information.
| can explain the | can use
| can describe the | can explain how I can explain | can explain how  role of First Nations .
- . L . . . . geographical tools,
characteristics of interaction leads different strategies protect Peoples in caring concents and
places. to change. perspectives. places. for and managing terFr)‘ns
Country. ’
| can describe .
| can locate . . ; I can list
P . . | can describe how First Nations .
eatures and | can describe | can describe geographical tools,
- ; management Peoples care
characteristics processes. perspectives. . concepts and
strategies. for and manage
of places. terms.
Country.
96 Sustainabl
= ustainable . -
<o Character- . First Nations
£39 oo Processes Perspectives = management
a2 @ istics . Peoples
030 strategies
090
2 C o=
nNx o
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| can evaluate

the impacts

of changes to
places.

| can analyse the

impact of places
on people and

environments.

| can explain
how places are
interconnected.

| can use
geographical
vocabulary
to describe a
place.

| can describe
a place.

Place

| can predict
changes
to spatial
distributions
and their
impact.

| can assess
changes
to spatial
distributions
and their
effects.

| can analyse the
impact of spatial
distributions.

| can explain
spatial
distributions.

| can describe
spatial
distribution.

Space

| can evaluate
the nature
and rate of
environmental
changes.

| can examine
the impact

of change on

environments.

| can analyse
processes that
change places.

| can explain
physical
processes.

| can
summarise the
characteristics
of
environments.

Environ-
ment

| can predict
future
changes to
interconnections
and their
impact.

|'can assess
the impact
of changes
to inter-
connections.

| can assess the
effects of inter-
connections.

| can explain

the influence
of inter-

connections.

| can describe
inter-
connections.

Inter-
connection

| can evaluate
the importance
of scale
in'solving
geographical
challenges.

| can assess
how decisions
are influenced
by a range of
scales.

| can analyse
how scales
interract to
influence
geographical
processes.

| can explain
how processes
vary across
scales.

| can describe
processes at a
range of scales.

Scale

Source 1: In the nineteenth century, London became
the world'’s largest city, as people poured into the city
for work in the new factories as part of the Industrial
Revolution. Today, the largest and fastest growing
cities are inthe world’s less economically developed
countries (LEDCs), particularly in Asia.

R g
: :5? "';‘ Bt ol
" ER54 2 ¢ 42ty 3 e :

3 ’
%l = =
e 1%

| can justify
which strategies
are most
sustainable and
explain why.

| can evaluate
strategies
to improve

sustainability.

| can analyse
the long-term
impacts of
sustainable and
unsustainable
practices.

| can explain
the importance
of social,
environmental
and economic
sustainability.

| can describe
sustainability.

Sustain-
ability

st

| can evaluate
the impact of
changes.

| can assess
how changes to
processes shape
places.

| can analyse
the impact of
change.

| can explain
the causes

and effects
of change.

| can describe
change.

Change

Steps in skKill
progression

Geographical concepts
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3.1
What factors influence

migration at a global scale?

Migration is the movement of people from one location to another. It is estimated
that in 2020 there were 281 million people living in a country where they were not born —
about 3.6 per cent of global population.

Patterns and trends

The number of migrants as a proportion of
the global population has increased along
with the total number from in all regions of
the world. In 2020, more than 40 per cent

of international migrants were born in six
countries: India, China, Bangladesh, Pakistan,
the Philippines and Afghanistan. The second
largest source of migrants was Mexico,
followed by Russia. Rates of migration have
increased over the past 50 years, especially
between countries and within specific
regions, such as Asia, and for the purpose

of work. Migrant workers, also known as
economic migrants, are the largest proportion
of international migrants at 169 million, with
internally displaced persons (71.2 million) and
refugees and asylum seekers (40.7 million)
the second and third largest groups.

International migration, 1970-2020

75M

50M

25M

Global migration by region, 1990-2020

85.6M

25.4M

14.8M J

86.7M

Pﬁ;SM J

1990 2020 1990 2020 1990 2020 1990 2020 1990 2020 1990 2020

Oceania Latin America Africa Northern Asia
and the America
Caribbean

PN

Source 1: Increasing numbers of migrants globally by region

Year Number of Migrants as percentage
international migrants of global population
1970 | 84 460 125 ; 2.3
1975 | 90 368 010 2.2
1980 | 101 983 149 2.3
1985 | 113 206 691 2.3
1990 | 152 986 157 2.9
1995 | 161 289 976 2.8
2000 | 173 230 585 2.8
2005 | 191 446 828 29
2010 | 220 983 187 3.2
2015 | 247 858 644 3.4
2020 | 280 598 105 3.6

106 Good Geography NSW Stage 5

Factors influencing migration

Migrants fall into several categories:
permanent or temporary

international (between countries) or internal

Europe

(between states, regions, rural and urban places)

voluntary or forced.

Within each category, people move because of economic,
social, environmental and political factors that ‘push’
people away from their homes or ‘pull’ them to other
locations. Safety, financial security, family, government
policy or political conflict, and natural hazards are the

biggest influences on international migration.

4 Source 2: The changing state of international migration, 1970-2020

Source: UN World Migration Report



Voluntary migration

People choose to relocate for work, family reunion

or study purposes. This is generally a safe, legal and
orderly process and is consistent between countries
at a global scale. Many people who move for work are
temporary migrants, issued special visas to work in
targeted industries in selected places. For example,
the populations of the UAE and Singapore comprise
large numbers of temporary foreign workers needed
in construction and maritime industries or in domestic
services. Australia brings workers from Pacific island
nations to work in the agricultural sector, especially

at harvest time. In these examples, jobs are unable to
be filled by residents of host nations because of their
high proportion of skilled workers. Other temporary
immigrants are high-paid workers for large organisations
contracted to work from international destinations.

Most migrant workers are from poorer Asian and
African countries who work abroad to send money
home to their families. Other people choose to migrate
permanently with the intention of becoming citizens of
their destination country. The intention of temporary
migrants is to return to their home country, whereas the
intention of permanent migrants is not to return home,
except perhaps as a visitor.

Forced migration

Where conflict, persecution and natural disasters force
people to leave the safety of their homes the process.is
irregular and often very dangerous. This forced migration
includes asylum seekers (awaiting refugee status),
people determined by the UN to be genuine refugees
and internally displaced people(IDP). It also includes
people returned home involuntarily because they arrived
illegally in a place. Refugees who do not want to return
to their home country for fear of persecution seek a new
life as permanent residents in another nation. However,
those refugees and internally displaced persons who
move because of conflict and disasters often return

to their homes when it is safe to do so. Countries and
places where conflict has driven forced migration
include Afghanistan, Ethiopia, the Sudan, the Syrian Arab
Republic, Yemen and Gaza. Many of the migrants from
these areas of conflicts are living in cities or refugee
camps in neighbouring nations.

Global diaspora

Diasporais the collective name for people living
outside of their country or origin. Indians make up
the world’s largest diaspora, a statistic that continues
to grow rapidly and outpace other migrant sources.

Indian diaspora, 2022

Canada
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4 Source 3: Indian diaspora, 2022

The main pull factors for Indian migrants are economic
opportunities, education and historical/family ties.
The United States is the largest country of destination
globally with over 50 million permanent or temporary
resident migrants. Germany is the second top
destination with.over9 million migrants.

Focus on Asia

Asia was theorigin of over 40 per cent of the world’s

international migrants (around 115 million) in 2020.

Of these, over 50 per cent (69 million) were residing

in.other Asian countries, although numbers migrating

to northern America and Europe are increasing.

Migration can be attributed to many influences:

= Environmental migration is caused by natural
disasters including typhoons, floods and storms,
tsunamis and earthquakes. These impact millions
of people each year, particularly in South-East
Asia, and were the source of 31 per cent of disaster
displacements in the entire Asia-Pacific region in
2020 and 2021. In southern and mainland Asia,
heatwaves, floods and droughts have become more
common. In 2022 floods in Pakistan displaced over
eight million people. Climate change is expected to
increase environmental migration in flood-prone
countries as sea levels rise and hazards increase
in number and intensity.

= Economic migration is caused by workers attracted
to countries where incomes and job vacancies
are higher than at home. Thailand, Malaysia and
Singapore, and gulf states such as the United Arab
Emirates and Saudi Arabia are major destinations
for Asian workers. India, the Philippines and Vietnam
have large emigrant worker populations and are
among the highest recipients of international
remittances (money sent home from workers
abroad). In 2022 remittances to the Philippines
represented 9.4 per cent of the country’s GDP.

107
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Political instability and conflict result in internally
displaced and refugee populations. The most
significant in Asia is Afghanistan with most of

its refugees hosted in neighbouring countries,
particularly Pakistan, the Islamic Republic of Iran
and Bangladesh. Pakistan hosted 1.7 million, mostly
Afghan, refugeesin 2022.

Political persecution, violence and discrimination
forces migration. The most well known of these are
the Rohingya people from Myanmar. Bangladesh
hosts the largest population of displaced Rohingya
and also the largest refugee camp.

Demographic change, such as rapid population
growth that makes economic progress difficult in
poorer nations, or declining population caused by
fewer births and ageing populations in wealthier
countries, leads to labour shortages. Japan and
South Korea are now looking to migration to fill
the demand left by declining populations.
Education influences a large proportion of young
temporary migrants from Asia, particularly China and
India. China is also a destination for international
students from other Asian nations including the
Republic of Korea, Thailand, Pakistan and India,
and other countries are increasingly targeting
international students. Japan set a goal to attract
400 000 foreign students by 2033 and sending
500 000 Japanese students to study abroad.

Asian migration movements, 1990-2022

Migrants to Asia Migrants within Asia Migrants from Asia

T
60
@
c 40
2
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2
<
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1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020
Year
Region
. Africa . Europe Northern America . Asia

Latin America and
the Caribbean

. Oceania

a
Source 4: Migration movements to, within and from Asia
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Source: UN World Migration Report 2024.

Migration corridors

Migration corridors occur where there are regular and
large movements of people between two countries.
The largest corridors are from developing countries

to larger and wealthier economies, and the migrants
moving along these corridors are a mix of voluntary,
forced, permanent and temporary. The Mexico—USA
border is the largest migration corridor in the world.
Other significant corridors are a result of conflict and
include refugees fleeing from Syria to Turkey; people
returning to their homelands or families in the Russian
Federation from Ukraine, or in the reverse direction;
and Ukrainians fleeing to safety in Poland. Migration
corridors result in extremely large populations of
migrants in destination countries or awaiting processing
in refugee camps. For many, the routes involve
treacherous journeys such as across the Mediterranean
Sea from Syria to Turkey, or through the desert and
across rivers from South America into Mexico then

to the United States, resulting in large losses of life.

The Mexico—USA border

In 2028, the number of migrants crossing into the
United States from Mexico hit a record high. For many
decades the United States has been the destination
foreconomic migrants from Mexico with tens of
thousands illegally crossing the 1950-kilometre-long
border each year. Although the border is patrolled and
monitored by the US Border Control team as well as
Mexican authorities and there are dedicated customs
entry points into the United States for legal movements,
itis estimated that up to 10 000 people a week risk
their lives to cross the border to the southern states of
California, Texas, New Mexico and Arizona. Incomes in
the United States are significantly higher than in Mexico,
particularly in agricultural areas that suffer the greatest
poverty. Other push factors include poor medical
facilities, low education rates and literacy rates, low

life expectancy, and high rates of unemployment. Most
Mexicans believe they will earn more money, have better
access to health and education, and a better quality of
life by moving to the United States.

Mexico accounted for 37 per cent of the total
migration via the Mexico—USA migration corridor in
2021, with the remaining 63 per cent coming from
the Northern Triangle countries of Central America
comprising Honduras, Guatemala and El Salvador. Many
South American migrants are genuine asylum seekers
who will travel over 2400 kilometres through Mexico to
get to the border or spend months in Mexico awaiting
appointments seeking asylum into the United States.



Source: Matilda Eduction Australia and Pew Research Center

Source 6: A US Border Patrol boat picks up
families, as other migrants wait for an openingin
the razor wire barrier to cross into the United States

People smugglers often take advantage of desperate
migrants, charging tens of thousands of dollars to get
into the United States illegally. Mexico is also a route
into the United States for Asian and African migrants;
however, a 2025 crackdown by the US government is
targeting all arrivals through Mexico.

Migration routes from Mexico into the United States
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A Source 5: Migration routes through Mexico to the United States
and changing origins of migrants

Learning
ladder 3.1

Processes that transform people,
places and environments

o Define permanent, temporary, forced and voluntary
migration.

e Source 3: Use the PQE method to describe the
spatial patterns of the Indian diaspora.

9 Source 6: Analyse what is happening in this scene.
Refer to type of migration and influences on the
movement of people shown in the photograph.

e Create a table with four columns, one each for
economic, social, environmental and political factors
thatinfluence international migration. Complete the
table with information and examples from the text.

Change

o Source 2: Identify the five-year period in which the
proportion of global migrants in the world population
underwent the greatest change.

e Source 1: Explain the increase in the number of
international migrants in Europe between 1990
and 2020.

e Sources 3 and 4: Analyse the patterns of Asian
migration with particular reference to India.

o Sources 5 and 6: Assess the importance of Mexico
as a migration corridor into the United States.

e Research the changing flow of remittances to the
top 10 receiving countries. Analyse the patterns,
making specific reference to Asian countries.

Change, page 412; PQE, page 430
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I
5.2

What are the
consequences of
iInternational migration?

When millions of people move around the world, there are consequences for the individuals,
the destination countries and countries of origin. Perspective on the value and impacts

of migration vary. For example, in the United States, many believe that migrant workers
from Mexico keep wages low and this impacts what Americans are paid, while others think
that there is a benefit to the economy from migrants working for low wages and allowing

businesses to function.

Consequences for individuals

People move because they are seeking economic or
social change in their lives. Many migrants successfully
transition to better lives in a new location. However,
many migrants are also vulnerable to exploitation

and harsh conditions and may not benefit personally
for many years, if ever, from change. Migrant workers
and refugees can suffer at the hands of people
smugglers and third parties who exploit them for
large sums of money. Foreign workers in low-paying
industries undertake dangerous types of workand
are often housed in substandard accommodation,
while refugees risk dangerous journeys such asacross
the Mediterranean Sea from Syria to Turkey, during
which lives are lost. Families aretraumatised from
these experiences and many struggle to be accepted
in destination countries. When they areiintegrated
into communities it may take years for professional
qualifications to be accepted and to get work in their
area of training.

Destination countries
Migrants offer many benefits to their destination
countries. These are some examples:
Workers in essential service such as construction,
agriculture and hospitality allow economies to
function and grow.
Skilled and unskilled jobs vacancies can be filled.
Diversity of people from different cultures enriches

societies with new foods, languages, music, festivals

and businesses.

110 Good Geography NSW Stage 5

Overseas Filipinos’ cash remittances (in $hillion)
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4 Source 1: Remittances to source countries like the Philippines
can boost economic development, and benefit future citizens.

Migrants may bring financial resources that are
invested into new business ventures.

Permanent migrants of child-bearing age can increase

the birth rate and prevent population decline.
There are also perceived challenges for countries that
accept migrants:

Increasing populations in already overpopulated

cities can affect affordability.

Pressure on services and facilities increases,

particularly in the welfare and housing sectors.

Funding is needed for border control, customs and

refugee processing facilities.

Racial tensions may increase due to historical

cultural differences.

Source: Matilda Education Australia



Source 2: Benefits and challenges of international migration

Countries of origin

Migration also has benefits for the countries of origin
of migrants.
Remittances assist economic development and, in
many cases, exceed the development assistance
provided by other countries.
Population pressure in large cities where services
and facilities struggle can be reduced.
Returning migrants bring new skills or qualifications
or innovative ideas that assist economic
development.
Countries can invest in improving the wellbeing of
remaining populations.

However, migration can also cause challenges for the
countries of origin of migrants.
Brain drain — highly qualified‘people leave the
country, many of whom never return.
This can lead to shortages of educated or key
workers.
Rural depopulation can lead to loss of farmers and
reduced agricultural production.
Larger numbers of men emigrate as workers, leaving
women, the old and the very young, which creates
gender imbalance.
Certain villages, such as Santa Ines, Mexico, have
lost two-thirds of their inhabitants.
Large refugee camps have environmental impacts
such as deforestation caused by the use of wood
for fuel and shelter, overgrazing by stock arriving
with the refugees, water shortages due to increased
demand and pollution due to a lack of sanitation.
Countries can become over-reliant on remittances
that can reduce the necessity of people to work,
causing lower economic growth.

Learning
ladder 3.2

Processes that transform people,
places and environments

o Identify four ways that migrants could be personally
impacted by their migration experience.

e Source:

a Describe the range of foreign workersiillustrated in
the infographic.

b Explain how the remittances sent to families
athome in the Philippines could change the
wellbeing of family members.

e Source 1: Explain how remittances can be an
economic advantage for a country with alarge
emigrant population.

e Analyse potential social consequences of large
numbers of males leaving countries to work overseas.

e Assess the environmental changes caused by large
refugee camps and recommend solutions to one
negative change you identify.

Scale

o Describe the social benefits of migration at a
local level.

e Mind map how migration affects places at local,
national, and global scales. Colour code to identify
changes to countries of origin and destination
countries.

9 Source 2: Rank the images in order of most positive
change to most negative change for destination
countries at a national scale.

e At which scale do origin countries experience the
most challenges when workers migrate, and why?

Scale, pages 416, 423; PQE, page 430
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3.

5

How is international
migration changing
Australia?

More than 30 per cent of Australia’s population were born overseas and more than 50 per
cent have at least one parent born outside Australia. Migration includes skilled workers,
family reunions, refugees and students, with the majority coming from Asia-Pacific.

Growth through migration

Without migration, Australia’s current population would
be lower than 15 million; waves of migration have played
amajor role in the current total of almost 26.5 million

in 2023. Today, Australia is one of the most culturally
diverse nations in the world, with more than three
hundred different languages spoken, and migration

is a cornerstone of this diversity and growth.

In the post-World War Il period, most new migrants
to Australia came from the British Isles and from Europe,
but this trend has shifted over the past few decades;
with the fastest growing populations of migrants

coming from China, India, New Zealand, Philippines
and Vietnam.

Components of population change, Australia, 1991-92 to 2021-22

Australia’s migration program

Migration to Australia takes place through a variety of
pathways, but the Australian Government’s Migration
Program is the main avenue for immigration to Australia
and is used to increase the national population and
promote economic growth. To do this, migration targets
are annually adjusted to meet the needs of Australian
society. The Migration Program has two streams:
The skill stream (72 per cent of the 2023-24
program), which attracts migrants who can
contribute to identified skill shortages in the
economy. The Department of Immigration publishes
lists of skilled occupations, including doctors, nurses
and engineers, that Australia requires and people
from overseas can apply for them. They can either
apply as individuals or can attract visa sponsorship
by employers or governments.
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Migration to Australia, 1990-2017
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The family stream (28 per cent of the 2023-24 Source 2: Migration to Australia, 1990-2017. The relative
program), which reunites immediate family thickness or thinness of a country represents the proportion

. f mi fi h .
members who are permanent residents or of migrants from that country

Australlan (.:'tlzens’ such a.s the spouses who .are Source 3: Thomas Deng, Garang Kuol and Awer Mabil all were part
foreign nationals, or the siblings of Hazara migrants of the Australian soccer squad in 2022. They are the first trio of

from Afghanistan. South Sudanese refugees to represent Australia. Deng, Kuol and

" . o Mabil all arrived in Australia as refugees. Awer Mabil spent the first
In addition to this, the Humanitarian Program allows e .
ten years of his life in a refugee camp in Kenya and Thomas Deng

Australia to fulfill its international obligations to assist also spent his early years in Kenya before arriving in Adelaide.
in the resettlement of refugees and to provide support Garang Kuol and his family were forced to flee to Egypt and

in response to regional and global eventually settled in Shepparton.
humanitarian disasters and conflict: ‘
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Where do migrants settle in Australia? Melbourne and Perth. Following World War II, waves of

Every state and territory of Australia has a proportion of its migrants increasingly concentrated in New South Wales

population born overseas, yet the distribution of migrants and Victoria; from 1947 to 1991 migrant populations in
tends to follow a more clustered pattern, with the majority Australia’s large cities doubled to 80 per cent. Within
living in the eastern states and in large cities of over cities themselves, migrants tended to concentrate into
100 000 people. In recent years, the Migration Program suburbs like Carlton (ltalians) and Oakleigh (Greeks) in
has looked to provide incentives to shift this settlement Melbourne, Fairfield (Vietnamese) in Sydney, and Burns
pattern and attract new migrants into regional areas to Beach (South Africans) in Perth. Today, the majority
support economic growth and the provision of services. of new arrivals continue to settle in eastern states and

In 20711, 82 per cent of the migrant population lives in capital cities; by 2011, three-quarters of all new migrants
capital cities, compared to 66 per cent of all Australians, to Australia settled in New South Wales, Victoria
with the highest proportions of migrants in Sydney, and Queensland.

P 4

Professionals settle in cities and more expensive suburbs that reflect
higher incomes rather than ethnicity

States target skilled migrants tofill specific shortages in agriculture,
technology, manufacturingand mining

Migration stimulates'economic growthin cities, states and regions

Skilled migration intake

Concentrate into cities (e.g. high percentage of Indians in Melbourne
and Sydney)

Often choose city:apartment living in middle or inner suburbs
Concentrate in'suburbs with high populations from previous waves
of migration

International students and working holidays
_\*7 T Ak ik « Majority in large cities where universities and casual employment
are concentrated

Regional centres with universities (e.g. Bathurst and Townsville)
Regional centres benefit from seasonal workers (e.g. tourist resorts
and farming districts)

Predominantly in large cities where support is available

Lower socioeconomic groups live in outer suburbs (e.g. Blacktown
in Sydney)

Regional centres targeted (e.g. Tamworth and Geelong)

Benefits states with falling populations (e.g. Tasmania)

Benefits towns in regional Australia, particularly in farming and mining
areas (e.g. the Kimberley and Ballarat)

Satisfies skills shortages in regional locations

Increases populations, stimulates local and state economies and
generates employment

Makes regional and rural areas sustainable by slowing population loss
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Source 4: Refugees from Myanmar
work at the Luv-a-Duck factory in
Nhill. They've created new lives for
themselves and strengthened the
rural economy.

‘ | WY \

Case study: Nhill

In regional western Victoria, roughly halfway between
Melbourne and Adelaide, lies the town of Nhill,

With a population of around two thousand and,

like many regional towns, a gradually aging population
(with a median age of 47) due to rural-to-urban
migration patterns that see many younger people leave
to seek employment and tertiary education in cities.

The principal employer in town, the Luv-a-Duck

factory that prepares duck meat for distribution-across
Australia, had been struggling to find workers and in

2010 began working with a small group of Karen refugees;
over time this community has now grown to more than 200
with the support of the Victorian Government’s Capacity
Building and Participation Program and the entire Nhill
community. The Karen — a persecuted minority group from
Myanmar — have overcome immense cultural differences
and language barriers to thrive in regional Victoria,
breathing life into the local economy and serving as a
model example of how international migration can support
the challenges created by internal migration.

@ Learning ladder 3.3

Perspectives of people and
organisations

o Why do some people want to migrate to Australia?

e How does migration affect the population of
Australia’s largest cities?

e Why do most international migrants settle in cities on
Australia’s east coast?

o How does the Australian Government manage the
number and types of migrants coming into
the country?

e How has the Karen community in Nhill helped the
town? What challenges did they face?

Sustainability

0 What might be some of the impacts of international
migration on the Australian economy?

9 Suggest why the Australian government will review both
numbers and in-demand skills annually in terms of
granting visas.

e Source 4: How is international migration important to
the wellbeing of rural communities like Nhill?

0 Discuss how international migration might contribute to
the need for better environmental managementin urban
areas like Melbourne and Sydney in terms of traffic and
housing.

Sustainability, page 418
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Case study

Where are Sydney’s
migrant communities?

More than 250 different languages are spoken across Sydney, and each community
vibrates with its own hubs, services and activities. New arrivals to Sydney from Asia—
Pacific, Africa and the Middle East continue to grow faster than those from Europe.

Chinatown

The 2021 census registered more than 238 000 Sydney
residents born in China, along with those of Chinese
descent born in Australia, Malaysia, Indonesia, East
Timor, and other countries, making them the largest of
Sydney’s migrant communities. Different Chinatown
districts have been present in Sydney since the arrival of
the Chinese during the Gold Rush of the 1850s, but the
current Chinatown at Haymarket is both the largest and
the oldest. It includes the Chinese Garden of Friendship,
widely available Mandarin and Cantonese-speaking
services and shops with traditional foods and medicines:

Bankstown

Sydney is also home to one of the largest Lebanese
diasporas in the world, the majorityof whom arrived
prior to 1991. Lebanese migrants represent the diverse
cultures of Lebanon itself, including Sunni & Shia
Muslims, Maronite & Orthodox Christians, Druze,

and Armenians. Numbering almost 90000, they are
well-established and can be found across the city,
particularly in and around Bankstown, Canterbury and
Parramatta. The Lakemba Mosque, Australia’s largest
mosque, has significant ties to the Lebanese community,
along with many other services.

Fairfield

More than 60 per cent of all Iraqi-Australians live in New
South Wales, particularly in and around Fairfield, along
with many Syrians and Iranians. Fairfield City Council
has welcomed thousands of humanitarian arrivals

from war-torn Iraq and Syria. The area has established
religious and community services in place. New arrivals
gravitate to Fairfield due to family links and the large
existing Iraqi and Syrian communities.
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Blacktown

Among Australia’s most.diverse communities is
Blacktown, where more than half of the population

are born outside Australia, including Filipinos, South
Asiansand Pasifika communities. The largest migrant
group.in Blacktown are from the Philippines. Australia’s
largest Sudanese and South Sudanese-communities
live in Blacktown. The suburb’s highly multicultural
community include residents who hail from more

than 140 different countries.




Percentage of migrants in Sydney by suburb, 2011

4 Source 1: Percentage

Blacktown of migrants by suburb

Woodcroft —— — Parramatta X
‘ in Sydney 2011. The pattern
. Y of migrant concentrations
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St Ives some places concentrations
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In 202158 per cent of the
Manly population in the Green
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Fairfield Dover Heights overseas with Chinese
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Processes that transform people,
places and environments

[)

" L
by \

; : : ﬂ Describe a social and historical factor influencing
the location of migrants in Sydney.

0

v

.

‘
~
N

e Explain the advantages for Iragi and Syrian migrants
who arrive in Fairfield.

e Source 2: Explain why religion and language may
be a source of comfort for newly arrived migrants
) J in Australia.

—
—
l"
N

e Analyse the facilities and services that local areas
h 3 such as Bankstown may need to support its
il culturally-diverse communities?

Change

0 Describe how have migration patterns to Sydney
changed over the past few decades.

e Provide an explanation as to why the areas listed
have the highest percentage of migrants.

e Suggest factors that have likely contributed to
the increasing diversity of Western Sydney.

e Suggest how local governments can support
communities in fostering heritage and identity.
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Where do people migrate
within Australia?

Internal migration is, in many ways, part of the Australian way of life. Very few people will
live their entire lives in the same home; work, study, lifestyle and family all play significant
roles in population movement within Australia. The impacts of this movement are a key
factor in the rapidly changing infrastructure, services and urbanisation of our major cities.

Mobile population

Internal migration is a common phenomenon in
Australia, as people move between states (interstate
migration), between regions, cities and rural areas
(intrastate migration) and even from suburb to suburb
(intercity migration). According to the Australian Bureau
of Statistics, almost half of all Australians move house
every five years. Such movement can include:

Seachange and treechange migration as retirees
and young families seek a change from urban areas,
leaving crowded Sydney suburbs and heading to the
Central Coast.

The pursuit of higher education as young adults leave
rural areas, like Shepparton, to attend universities.in
larger urban areas, like the University of Melbourne.

First Nations Peoples in remote communities who
migrate temporarily to visit extended family; or
urban Aboriginal peoples moving to their traditional
lands, such as returning to the Tiwilslands

from Darwin.

Source 1: Since 2000, the western

Sydney suburb of Kellyville has

undergone suburbanisation. On the

i rural-urban fringe of Sydney, Kellyville

B has transformed from farmland to a

| suburb of nearly 30 000 people. The

western suburbs of Syney continue to

expand and the new suburb of North

Kellyville has already added a further

20 000 residents to the region.
Kellyville is an example of

economic migration, where families

are buying freestanding homes

for the same price as apartments

in Sydney.

Economic migration

Work is perhaps the primary driver of movement within
Australia, creatingdistinct patterns of migration,
including:
The pull of larger urban areas, notably Sydney and
Melbourne that offer the greatest number and
variety.of employment opportunities.
New outer-urban suburbs in larger cities tend
to grow quickly due to the availability of more
affordable housing, i.e. Tarneit in Melbourne’s
south-west and the Area 20 precinct of
north-west Sydney.
Resource-rich locations in remote areas of the
country, such as the Pilbara in Western Australia
and Bowen Basin in Queensland tend to attract a
mobile workforce. With services and facilities often
limited, most workers tend to live in cities such as
Perth, Darwin, Cairns or Brisbane, and undertake
fly-in-fly-out (FIFO) or drive-in-drive-out (DIDO)
arrangements.




@ Economic €© Economic © Economic

People move to large cities for People move to outer suburbs Workers are moving to WA and Qld where
employment. The CBD offers the largest where housing is more affordable. aresources boom is creating employment
employment opportunities, stimulating Many commute to work. Outer suburbs in mining and associated industries.

a demand for more inner-city housing. are often a family lifestyle choice. 0TS e R T E 2 1

o Lifestyle e Lifestyle O Lifestyle

Many mining workers are choosing to Attractive locations with a pleasant Inner-city apartment living attracts
move to cities in mining states and live climate and proximity to cities attract workers looking to live close to work,
away from the mines using FIFO work retirees, families and young people. cultural and social venues.
arrangements.

@ Environmental @ Lifestage © cultural

Droughts, floods, cyclones and bushfires Families may chose proximity to schools Aboriginal and Torres Strait Islander
force Australians from farms and and recreational facilities. Older people Peoples migrate temporarily to visit
devastated communities. Congestion might downsize to apartments or move extended family members or to reconnect
drives people from cities while lack of rural to the coast, while students go off to with their culture, but most move to larger
facilities drives them to cities. university afterschaool. towns for jobs, education and services.

A Source 2: There are many reasons why people might migrate within Australia.

FIFO workforce FIFO movement to Western Australia

Infrastructure projects, primary industries and N From Bali

0 500 1000km
IS

resource extraction require tens of thousands A

of workers across Australia, particularly

in construction, mining and transport. Port Hedland olb
Although some migrants choose to live in local Karratha >—o

communities like Port Hedland, Newman and
Karratha, fly-in-fly-out (FIFO) workers form
a significant proportion of the workforce.
More than 50 000 people work this way around
Australia, spending time in mining camps, local
towns and project sites, before returning to their Broome
place of residence. FIFO workers often form Port Hedland 08

. . . Karratha
the majority of construction and infrastructure Hobart
projects, including rail, road, buildings and

\ \
SA
¢ NSW \

Agf Sydney

h

Pert

Source: Matilda Education Australia

A Source 3: FIFO workers come from as far as the eastern capital cities
power infrastructure. to work on large mining and construction projects in the Pilbara region.
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Source 4: The COVID-19 pandemic
of 2020-21fuelled a large migration
of CBD residents to coastal areas like
Terrigal, Gosford and Bateau Bay on
the New South Wales’ Central Coast.

The lockdowns and encouragement
to work at home saw house prices
and populations of coastal towns
close to major cities quickly increase.
With greater flexibility continuing in
the workplace, decentralisation of
populations to country and coastal
locations continues today.

Migrants stay close to cities

Lifestyle changes have seen growing numbers of
Australians move to quieter regions like Victoria’s
Surf Coast, New South Wales’ Blue Mountains,
South Australia’s Barossa Valley and Queensland’s
Sunshine Coast.

Although some people are drawn to leave urban
areas in favour of country towns, beaches and natural
environments, the vast majority of internal migration
in Australia is rural to urban. Population density in
Australia’s urban areas continues to rise, particularly
in inner-urban suburbs as workers, students and
empty-nesters move closer to central business districts,
seeking the inner-city lifestyle. As prices soar in such
areas, more housing is developed on the city fringes,
leading to further urban sprawl.

According to the National Sea Change Taskforce,
‘the total population in coastal areas outside capital
cities will increase to around 13.2 million people
by the year 2050. That’s a population increase
which is equivalent to another 12 or 13 Gold Coasts
around coastal Australia’. This further contributes
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to urban sprawl, as urban corridors emerge, such as
Perth-Mandurah and Brisbane-Gold Coast, as well as
potentially unsustainable growth as local and state
governments struggle to provide schools, public
transport and infrastructure to support ever-emerging
residential developments. In addition to this, the risk of
environmental degradation continues to rise as fragile
coastal environments are put under increasing pressure.

Interstate migration

The number of interstate moves rose to a record high

of 485 000 over the year to March 2022 during the
COVID-19 pandemic. Queensland has long been the most
popular destination as migrants are drawn to the warmer
climate, coastal lifestyle and employment opportunities.
In the post-pandemic period, other states and territories
have made significant efforts to entice internal migrants
to support growing economic demand, notably Western
Australia and the Northern Territory. Rising house prices
in many regions has also accelerated such movement,
with both New South Wales and Victoria seeing negative
net internal migration figures; in simple terms, more
Australians left those states than moved into them.



Source 6: P

Internal migration in Australia 2011-16. Since 2016 there
have been trends of increased migration from Victoria to
Queensland and from NSW to other states.

@ Learning ladder 3.5

Sustainable management strategies

o What infrastructure do new suburbs need in addition
to housing?

e Suggest how population growth in new areas can put
pressure on the environment.

e Explain how the growth of Australia’s coastal
communities can increase erosion and affect marine
wildlife.

0 Suggest three ways that local governments could
balance the need for more housing and communities
with protecting the environment.

e Source 4: Which groups of internal migrants are
attracted to coastal areas close to major cities?
What additional services are needed in coastal towns
to cater for the increased population?

Interconnection

o What pull factors influence internal migration in Australia?
e Source 3: Who are FIFO workers? Describe their
interconnections between where they live and work.

6 Source 6: Calculate the net migration into Queensland
from 2011 to 2016.

o Source 6: Compare the population growth areas of
New South Wales and South Australia

6 Predict the trends of interstate migration in NSW
inthe next 10 years. Use two reasons to justify
your prediction.

Interconnection, page 410
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Case study

How is internal migration
affecting China?

The Chinese government controls where its people work through the hukou system.
Workers must obtain a permit to work outside their home village.

Internal migration in China

The largestinternal migration in human history is
occurring in China. Its people are migrating from inland
rural villages to work in large coastal manufacturing
cities such as Dongguan in Guangdong province. In 2023,
China had approximately 297.53 million migrant workers,
accounting for about 38 per cent of the total workforce.

Under China’s hukou system everyone must be
registered in their home town or village to be able to
access education, housing and welfare. Individuals are
categorised as either rural or urban, and they are required
to work within their designated area. China allowed
people to move to other provinces to work in 1984 to
provide the cheap labour required for China’s booming
manufacturing industries.

Under the hukou system, people moving from-rural
areas to cities must buy a work permit:-Most permits
only allow for temporary work of up to 12 months.
There is great demand for these'permits and they
can be difficult to obtain.

Different living standards

Differences in living standards are so great between
rural and urban areas in China that migration is a very
attractive prospect fortural workers. Rural incomes are
less than 40 per cent of urban ones. Farmers move to
the large industrial centres where they can earn far more
money than they could'growing crops or tending cattle.

Problems for migrant families

Migrant workers often leave their children behind so
they can work in urban areas to earn a better income.
Good quality housing is difficult to find and rents are
expensive. Migrants also struggle to get access to
services such as education and health.

Migrants can spend many years away from their
family. More than one-third of children in rural China
are left behind in their villages under the care of their
grandparents or other relatives.

China’s urban population growth, 1950-2030

100%

4 Source 1:
China’s urban

B Urban population )
) population growth
W Rural population

1950-2030
Source: QBS
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Source 3: Smartphone assembly line

in Dongguan, Guangdong province.
China produces 60 per cent of all mobile
phones and about half of them are
r’rlapufactur;ed in Guangdong province.
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Learning
ladder 3.6

Processes that transform people,
places and environments

China’s population by province, 2019 0 What is the social impact of China’s hukou system?

e Source 1: Use PQE to describe the pattern of rural to
urban migration between 1950 and 2030.

N o 500 1000 km
I E—

A e What problems are faced by migrant familiesin
China?

e Why are temporary work permits in great demand in
China when migrants suffer much hardship?

EILONGJIANG

®Harbin

eChangchun

o Uriimqi

XINJIANG

Change

o What percentage of China’s workforce is made up
of migrant workers?

e Source 1: Describe the changes to China’s urban
population since 1950, and what changes could take
place up to 2030.

®Lhasa

PEOPLE'S REPUBLIC OF CHINA 6 Source 2: What is the population of Guangdong

Population Kunming . ) X R
[70-10 million YUNN'AN GUANGDONG province? How has its population been impacted
[ 110-30 million %% #Hong Kong by internal migration?
[130-50 million Macao
[7150-100 million S Haikou o What might the implications of rural to urban
o p ——
[ over 100 million - migration be for rural areas? How can these be
) ) overcome?
4 Source 2: China's population 23 May 2019. Source:
Guangdong province, in the south, accounts iStock/Rainer
sonsp Lesniewski Change, page 412

for 27 per cent of China’s temporary migrants.
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Over the last 150 years, there has been a clear pattern of migration from rural to urban
areas. This urbanisation of the world's population is driven by people seeking better jobs
and services.

Push and pull factors

There are a number of factors pushing people from
rural areas and pulling people towards urban areas.
Push factors can include droughts, floods, famine,
lack of employment opportunities, and even civil war.
Many young people today also see farming the land as
a difficult, unglamorous and unrewarding career.

Pull factors encouraging people to move to cities
include the chance of better jobs with higher salaries;
greater access to education, goods and services;
and a higher living standard.
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Urbanisation

The push factors from rural areas and the pull factors
to urban areas have seen millions of people migrate
to cities in a process called urbanisation. Rapid
urbanisation can lead to issues such as overcrowding
and shortages in jobs, housing and services. Many
new arrivals in cities in less economically developed
countries (LEDC) cities are forced to live in tightly
packed slum communities.
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Source 1: The crowded streets of Kolkata in India. Rural to urban
migration in India has seen cities like Kolkata become some of
the most densely populated areas in the world. More than 24 000
people live in each square kilometre of the city. One-third of the
city’s population lives in slums and shantytowns, which house up
to 28 000 people per square kilometre.

In 2023 India overtook China as the world’s most
poplulous nation, with a population of 1.43 billion
people. Two-thirds of India’s population still live in
rural areas, however, urbanisation is rapidly changing
the spatial distribution of India’s population. The push
force of unemployment in rural areas and the pull
force of higher incomes in urban areas has resulted
in the movement of millions of people to urban
areas, placing great pressure on cities to cater for
the increase.
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Push factors
Few services
Lack of job opportunities
Poor transport links
Natural disasters
Wars
Shortage of food

Pull factors
Access to services
Better job opportunities
More entertainment facilities
Better transport links
Improved living conditions
Hope for a better way of life
Family links

4. Source 2: The perceived advantages of urban life
versus some perceived disadvantages of rural life

Learning
ladder 3.7

Perspectives of people and
organisations

o Describe why rural people might want to move to a
city.

e Source 2: How do people view life in cities compared
tolifeinrural areas?

e Why do some people see urbanisation as a good
thing, while others see it as a problem?

o Source 3: How has urbanisation changed life for rural
migrants and city residents in Kolkata?

Interconnection

0 Source 2: Describe the interconnection between
migration and better job opportunities.

e How might push and pull factors differ for people
living in more or less economically developed
countries?

e What are the implications of large numbers of rural
migrants arriving in large cities in less economically
developed countries?

o Write a short narrative of a person who is wanting to
move fromaruraltoanurbanareainan LEDC. Inthe
narrative, highlight the push and pull factors for the
place they want to leave and the location they want
to move to and how the change of place will impact
them physically, emotionally and financially.
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Where are the world’s
urbanised areas?

More than half of the world's population now lives in urban areas, mainly along coastal
regions in the northern hemisphere. Urbanisation has seen cities in Asia grow rapidly.

What is an urban area?

An urban areais a densely populated human settlement.
In Australia, urban areas are defined as centres of 1000
or more people, with a population density of at least
200 people per square kilometre. Urban areas such as
cities and towns contain commercial and residential
buildings, and infrastructure such as transport, power,
water and sewage treatment.

Urbanisation refers to the growth of urban areas as
more people move from rural areas to cities. Projections
show 68 per cent of all people will live in urban areas
by 2050.

Source 1: Gardens by the Bay in Singapore. Singapore is one of

11 countries in the world that are 100 per cent urbanised. With only
about 720 square kilometres of land, Singapore has increased itsland
area by 23 per cent by reclaiming land from the sea and has relied.on
high-rise apartments to house its population.

v
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Where are urban areas?

The world’s urban areas are generally located close

to coastlines and transport routes. They are found in
areas of high rainfall and on flat land. Desert, mountain,
forest and polar environments have some of the lowest
population densities on Earth.

In addition, the northern hemisphere contains most
of the world’s largest urban‘areas and cities. Europe and
the USAare two regions that have been highly urban
for alongtime and that feature more economically
developed countries (MEDC) of the world.

The Asian countries of China, India, Indonesia and
Singapore are examples of countries where urbanisation
has been recent and rapid. The largest cities in the
southern hemisphere are found along the coasts
of South America.




Source 2: This composite satellite image shows the Earth at night.
It highlights the city lights of the world’s urban areas. The northern

4000 km

Populations of the world’s five largest urban areas

Tokyo-Yokohama,

37.7m
Japan
Jakarta, Indonesia 33.8m
New Delhi, India 32.2m

Guangzhou-
Foshan, China

Mumbai, India

Urban area

Population
Source: Matilda Education Australia

4. Source 3: The world's five largest urban areas are all in Asia:

Singapore

b Papua New Guinea
100 per cent

13 per cent

i
I

Indonesia
55 percent

India
34 percent

FS
Source 4:1n 1950, only 30 per cent of the world’s population lived in
urban areas. Urbanisation occurred mainly in developed countries such
as Australia. Today 55 per cent of people live in urban areas; however,
some countries, such as Papua New Guinea, remain largely rural.

hemisphere is far more urbanised than the southern hemisphere.

Learning
ladder 3.8

Characteristics of places and
environments

o Whatis an urban area?

e Describe the regions of the world where urbanisation
is taking place.

e Source 1: How has the environment of Singapore
changed through urbanisation?

e What impactis urbanisation havingin Asia?

Space

0 Source 2: Which hemisphere is the most urbanised?
How can you tell from thisimage?

e Source 2: Use PQE to describe the world's spatial
distribution of urban areas.

e Sources 1and 3: What impacts do you think
urbanisation has had on the environmentin
Singapore?

o Discuss why most urbanised areas are located along

coastlines. You may wish to use the SHEEPT factors

to broaden your thinking.

Conductresearch to create a list of the top
10 fastest-growing cities on Earth. Outline the
implications of rapid change in at least one of
these cities.

PQE, page 430; SHEEPT, page 432,
space, page 406
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What is the impact
of urbanisation?

Rural to urban migration has seen large numbers of people move from farming areas
to cities. Today, 55 per cent of all people in the world live in urban areas.

. Percentage of people living in urban areas

The lure of the city 100+

The promise of job [l 1990 2014 [ 2050
opportunities and better 80+

87
80 ° ez
services pulls people = 74
from rural areas to cities. 60 ’ 64 &0 66
In 1900, just 16 per cent
of people lived in urban 40
areas. By 2050, this ~ '
percentage is likely to 504 ‘
grow to two-thirds of
the population, as more o | | | |

African and Asian rural North  Latin America . Europé Oceania Asia Africa Worldwide
dwellers move to cities. America

Percentage of people

Source: QBS

PS
Source 2: Percentage of people living in urban areas

Source 1: Seoul was the destination for most rural migrants in South
Korea. Between 1960 and 1970 many farmers left for opportunities
in the city. In 1960, just 28 per cent of all South Koreans lived in

cities. By 1970, 41 per cent lived in cities. Today, South Korea’s urban
population is 82 per cent and it has quickly grown from one of

the poorest to one of the wealthiest nations in the world.
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Global patterns of urbanisation, 1990

4 Source 3:
Global patterns of
urbanisation, 1990
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This map shows that
many countries,
particularly in Asia and
Africa, are becoming
more urbanised.
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Source: Our World in Data (CC BY 4.0)

@ Learning ladder 3.9

Characteristics of places Change

and environments o Source 2: Identify which regions have the largest predicted

increase in urbanisation from 1990 to 2050.

a Why are people from rural areas drawn to cities?
e Source 2: Using PQE, explain the pattern of change in

e Source 1: Describe how urbanisation has transformed
urban areas between 1990 and 2014.

Seoul.
e Source 4: Which regions of the world had the highest e Consider what you know about each of the world regions

percentages of urbanisation in 20207 you identified in step 1. Why would these places have such
large changes over time?

o Create a comparison table highlighting the pros

and cons of livingin an urban or rural environment c - ;
(consider the SHEEPT factors) urbanisation occur over time on a global scale. You may wish

to reference specific regions to quantify your response.

e Source 4: Using SHEEPT, explain why we have seenincreased

e Source 2: Which regions of the world will experience
the greatest urbanisation by 2050? What are some
of the implications of these changes for the regions
involved?

e Source 2: Whereis the greatestand least urbanisation set to
occur between 2014 and 2050? What are the implications
for the regions involved?

Change, page 412; PQE, page 430
SHEEPT, page 432
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Case study

How is urbanisation
changing Indonesia?

Just 50 years ago, Indonesia was mainly a rural society, with just

17 per cent of Indonesians living in urban areas. Rapid urbanisation has

seen massive growth in Indonesian cities, which has led to problems
such as housing shortages, congestion and pollution.

Indonesia’s growing cities

Indonesia is the world’s fourth most populous country and 60 per cent of Indonesia’s

268 million people live on the island of Java. Indonesia has quickly transformed from a

rural society to an urban one. In 2018, 55 per cent of all Indonesians lived in urban areas.
In1950, only Indonesia’s capital city, Jakarta, had more thanone million people.

In 2023 Jakarta’s population was estimated at 11 million, making it Indonesia’s'only

megacity. Today Indonesia is home to 19 cities with populations.over one million.
Indonesia’s city populations are growing at a rate of 4.1 per cent per year — faster

than any other Asian country. By 2045, it is estimated that over 70 percent of Indonesia’s

population will be living in cities.

Population density in Indonesia
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Source 1: Population density in Indonesia
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Urbanisation of Indonesia
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Source 3: Urbanisation Source: Indonesia Statistical Bureau
of Indonesia (BPS) Proyeksi Penduduk, 2005

Learning
ladder 3.10

Processes that transform people,

places and environments

o Give an example of a social factor that pulls people
to Indonesian cities.

e Explain why rural to urban migration is occurring
inIndonesia.

e Source 2: What is the cause and effect of rapid
urbanisation shown here. Why do people live here?

A
Source 2: A heavily polluted river runs through a Jakarta slum. o Source 1: Describe the areas of Indonesia least
Twenty-six per cent of all Indonesians live in slums. impacted by urbanisation. Why might this be

the case?
Rural to urban migration in Indonesia Environment
The Indonesian government has placed few restrictions a Source 1: Which region of Indonesia is the most
on rural to urban migration. Most internal migration in urbanised? Refer to population density and specific
Indonesia consists of the rural poor moving into cities citesinyour response.
for better wages, education and healthcare access. e Source 2: Describe the built environment shown here.
Most rural migrants are young people seeking stable e Source 3: When did there become more urban
jobs and a more modern life in Indonesia’s large cities. dwellers than rural dwellers in Indonesia?

Q Source 3: What impact on the built environment
does this graph suggest? How are governments
currently coping with large numbers of arrivals to
citiesin Indonesia?

Almost 80 per cent of Indonesia’s 140 million
farmers are now aged 45 or older. Officials worry that
future food supplies might be affected as the rural

opulation continues to age.
pop g e Source 3: Based on the trends shown here, what

The infrastructure in Indonesia’s cities is not keeping action will governments in Indonesia need to take
pace with growing populations. New arrivals to cities to plan for those living in rural and urban areas?
will often live in poor housing in city slums, battle traffic
jams and suffer high levels of air and water pollution.

Environment, page 414
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What settlements
do people live in?

People around the world live in vastly different settlements, from densely-populated
megacities with sprawling suburbs to semi-rural and rural communities. Such settlements
often begin where fresh water, arable soil and gentle topography are available, often in
close proximity to coastal areas. The abundance of natural resources and temperate
climates can also play a key role as settlements grow and civilisations expand.

Urban and rural settlements Source 2: Villa 31, a prominent slum in Buenos Aires,

ol \ \ . A tina, is h t than 50 000 le. The sl
Within urban environments, people might dwell in Argenting, Is home to gggre than SL LU people. The sium
is located in Retiro, one of Buenos Aires’ wealthier

towering high-density apartments, townhouses or even neighbourhoods. These informal settlements consist
houses themselves. Suburbs connect through transport of small houses or shacks made of tin, wood and scrap
infrastructure and in Australia are carefully zoned into materials..Narrow unpaved alleys connect the different parts.
residential, commercial and industrial areas, in addition There is NSQgwerage and liMgEd access to water. Electric

) ) power issometimes supplied using illegal connections.
to other land uses. Zoning helps to improve both the
liveability of residential areas and the efficiency of
business and manufacturing. In many parts of the world,
unplanned slums can emerge, often lacking access to
existing power, water and sewerage systems.

v

In rural areas, low-density housing is the norm, and
communities are often linked to agriculture or other
forms of primary industry, including mining, forestry
or fishing.

4 Source 1: Aerial view of the rural community of
Burrawang in New South Wales Southern Highlands.
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Global population density
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-@ Learning
> Ladder 3.11

Characteristics of places and
environments

0 Source 3: Identify the regions of the world with higher
rates of population density.

e Why do urban settlements tend to grow faster than
rural ones? Provide examples.

e What natural features and characteristics tend to
influence human settlement?

e How might human settlements have a negative
impact on the environment?

e Debate: “As cities grow larger, the benefits for people
outweigh any environmental negatives”.

Environment

o List five different types of dwellings.

e How would life in a tall apartment differ from life on
afarm?

e Source 2: What is a slum? Why might they develop in
urban areas?

o Why is zoning used for settlements as they develop
and expand?

. Environment, page 414
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What are the differences in
settlement patterns between
Australia and Canada?

Settlement patterns vary between countries for reasons such as climate, topography,
population density and land use. Australia and Canada show different settlement
patterns because of differences in their physical environments and land use.

Australia has an area of 7 741 220 World climate zones

square kilometres and a population
of 26.6 million. It is the world’s
sixth-largest country. Canada, the
world’s second-largest country,
extends across 9 984 670 square
kilometres and has a population
of 40.1 million. Both are very large
countries with low population
densities, with Australia averaging
3.4 people per square kilometre,
and Canada averaging four people

distribution of population is uneven
in each country, concentrated into
large urban settlements with large )
areas of unoccupied land. Source \
1shows the location of Australia
and Canada and the global climate
zones. The uneven distribution of

per square kilometre. However, the f{
L4

1 o,
& 2
| i
>
Al \
R/ 4 N\ ¥
Polar zone Sub tropical zone

[ subpolar zone
Temperate zone

Tropical zone
. Equatorial zone

settlements in Australia and Canada
can be seen in Sources 2 and 4.

Physical influences on settlement: Australia

Australia is a large island that extends from 10 degrees
to 43 degrees South of the equator. This latitudinal
extent means that there are large variations in
temperature between the north, where the climate

is tropical (hot), and the temperate south where itis
cooler. Three climate zones for Australia are shown

in Source 1. The shape of the Australian continent
means large areas of the inland are a long distance
from the ocean and experience very dry conditions.
This effect is known as ‘continentality’. In Western
Australia this dryness extends to the coast because of
the influence of cold ocean currents on evaporation
rates and precipitation. Rainfall is high in the east
and south-east due to the orographic effect of the

134 Good Geography NSW Stage 5

-
Source 1: The location of Australia and
Canada in relation to world climate zones.

Great Dividing Range. In the north the rainfall is
seasonal, with distinct hot and wet, and hot and dry,
monsoon seasons. Source 3illustrates how rainfall
across most of Australia declines further inland from
the coast, resulting in large areas being classified as
desert, receiving less than 250 millimetres of rainfall
each year. Australia is the world’s driest inhabited
continent, where a lack of water reduces the capacity
of the land to support people and agriculture. Moving
inland from the coast, agriculture changes from
intensive to extensive crop growing and livestock
raising. The wettest areas support rain-fed and
irrigated crop growing. The settlement pattern

seen in Source 2 is a response to these influences.

Source: Adobe/Siberian Art



Australia population density and distribution
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Physical influences on settlement:
Canada

Canada also has a large latitudinal extent from

42 degrees North to over 83 degrees North; however,
the variation in temperatures ranges from temperate in
the south to polar in the north, a large frozen wasteland
for most of the year, and almost uninhabitable

(Source 5). Settlements are concentrated in the
temperate region along the border with the USA and in
the south-east where the largest settlements developed
along waterways that extended westward from the
coast. Ottawa, the capital, Quebec and Montreal are
large cities in this region. Canada has more fresh water
than other country in the world, with 9 per cent of the
land covered in water. It has over two million lakes such
as the Great Lakes on the border with the USA. The

St Lawrence Seaway in the east connects the Atlantic
Ocean to the Great lakes.

Distribution of settlements in Canada

The Rocky Mountains in the west are a source of
precipitation and rivers that flow inland and to the
coast. Rivers such as the Bow River flow eastwards
from the Rocky Mountains through the prairies. Here,
agriculture supports large inland towns such as Calgary
(Source 5) and Edmonton. Large areas of Canada
remain covered in forest and only 6.8 per cent of the
land is used for agriculture. Much of this is in the prairies,
large flat plains formed by glaciation in the last ice age,
where livestock are grazed and grains such as wheat
and maize are grown. This compares to 52.9 per cent
of Australia that is agricultural land. Australia is a flat
country due to a lack of mountain-forming processes,
being on a tectonic plate. Temperatures have the
greatest influence on Canada’s settlement pattern,
and precipitation and water availability on Australian
settlements. Both countries have large areas considered
remote — they are.a long distance from services and
facilities and oftenlack transport connections.
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Canada’s average temperatures
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Concentration in large cities: Australia

In 2024 more than two-thirds of Australia’s population
lived in its eight capital cities with an average population
density of 300 people per square kilometre. In'Australia,
capital cities:

are the largest city in each state and dominate the
settlement pattern

are coastal cities and ports dating to the
colonisation of Australia by the British from where
settlement expanded outwards

absorb most of Australia’s population growth
because migrants, the main source of Australia’s
population growth, arrive and stay in capital cities,
reinforcing the pattern of concentration

have developed large metropolitan regions of towns
and satellite cities around them.

In south-east Queensland, for example, an urban

region extends 240 kilometres from Noosa (north)

past Brisbane to the Gold Coast and NSW border
(south). In NSW, the urban corridor containing Sydney,
Wollongong and Newcastle extends over 300 kilometres
and contains Australia’s highest population densities.

In 2024, the Greater Metropolitan area of Melbourne
became the largest city in Australia.

Australia has a small number of inland and coastal
cities known as regional centres, which developed for

specialised purposes such as manufacturing, ports
and commerce. Examples include Newcastle (NSW),
Cairns (Queensland) and Geelong (Victoria). Inland
cities serve large rural hinterlands, such as Bendigo
(Victoria), Mount Gambier (South Australia), Dubbo
(NSW) and Toowoomba (Queensland). The growth of
inland regional centres, such as Wagga Wagga, is often
at the expense of small rural towns. Growing regional
centres absorb people from surrounding smaller
settlements, attracted by access to facilities, services
and employment. During the COVID-19 pandemic, there
was an exodus of people from large cities into regional
centres, which has boosted their populations.

Concentration in large cities: Canada

Canada exhibits a similar concentration of population
and settlements. Its largest cities date back to
colonisation by the French and British and the
development of port cities such as Montreal, Toronto
and Vancouver. Over 80 per cent of Canada’s
population live in only 10 per cent of the country,
with the most densely settled areas and largest cities
in Canada developed on the best agricultural land.
Many of Canada’s large inland cities are larger than
those in Australia, but like Australia there are large
urban corridors such as Quebec to Windsor in the
east; Vancouver to Victoria in the west; and between
Edmondton and Calgary in the interior.
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Source 6: Calgary is a large inland city situated on
the Bow River that flows eastwards from the Rocky
Mountains in Canada. The city is known as ‘Cowtown’
because of the rich grazing land surrounding the
settlement. Albury-Wodonga is a large urban

region on the NSW-Victorian border serving a large
agricultural region.

S e
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Australia’s road network.

The influence of
transport connections

Sources 6 and 7 show the INDIAR At
; Yy
network of major roads OCEANM:

in Canada and Australia.
The relationship between
transport and settlement
patterns can be clearly
seen when compared to
Sources 2 and 4.
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Australia’s
road network

Tasmania

Source: Adobe Stock/bogdanserban
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Canada’s highways
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Source 8: Canada’s highway system

Source: Adobe/lesniewski
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