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CHAPTER 2
Responding to land cover
transformations

2.1 Overview
2.1.1 Introduction
The world around us is in a constant state of change: night changes into day, summer into autumn, forests
become housing estates, roads carve their way across the land, seeds grow into giant trees and a dry stream
bed can become a raging torrent after rain. All of these changes are felt most prominently at the local scale,
in the places closest to us that we see, feel, hear and interact with.
Land cover changes are visible and prominent, and they are driven by either natural or human processes.

Natural causes of land cover change include erosion, deposition and natural hazards while human causes
include a local residential development, removal of native vegetation for farming, laying of roads, building
an airport, creating a dump, growing plantation forests and mining for ore.

It is important to understand and manage land cover changes to ensure the balance of development and
sustainability, and the retention of the features of local places that make them special. In this chapter you
will learn strategies to manage land cover change and you will explore options for your fieldwork activity.

FIGURE 2.1 Natural land cover looking towards Hinchinbrook Island, Queensland

2.1.2 Key questions
• What is land cover change?
• How is land cover important to us environmentally, socially and culturally?
• What processes are involved in local land cover changes?
• What are the impacts of local land cover changes?
• How can we manage local land cover changes to maximise sustainability?
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2.2 Processes resulting in land cover change
2.2.1 Anthropogenic processes
Anthropogenic, or human-induced, landform change has been occurring for as long as humans have existed.
As the global population has increased and our technical capability as a species has progressed, our ability
to impact on the environment has rapidly increased, particularly over the last century.

Humans also impact on land cover change by removing and moving sediment through erosion. When
vegetation is cleared, usually for development, sediment is exposed and can be stripped away or removed.
Water and wind are the two main drivers of erosion.

Two major anthropogenic processes are urbanisation and resource exploitation.

Urbanisation
Urbanisation is the movement of people into urban areas often from rural and remote areas. It is the growth
in proportion of a population living in urban environments. This phenomenon is occurring across the world,
with more people and a greater proportion of the global population living in cities. Currently, 54 per cent of
people on Earth live in an urban place and this proportion has been steadily increasing over the last century.
The United Nations (UN) predicts that, from 2015 to 2030, the global urban population will grow between
1.44 per cent and 1.84 per cent per year. Rates of urbanisation are highest in developing countries, with
African and South American cities predicted to see the highest rates of urbanisation in the near future.

A high proportion of the Australian population has always lived in cities. European settlements that
began as towns grew, attracting more and more people. Some people would move into rural areas as the
country was opened up to farming but the trend over the past 100 years has clearly been one of increasing
urbanisation. Figure 2.2 shows the components of population change in Queensland since 1981 and how
this is projected to continue.

Queensland’s population change is comprised of three components: natural increase (births minus deaths), net
interstate migration (interstate arrivals minus interstate departures), and net overseas migration (overseas arrivals
minus overseas departures).

Resource exploitation
Our knowledge and understanding of how to use different resources is what has driven every technological
advancement that has changed humanity, from the domestication of animals, to the development of metals,
the invention of the printing press, to the current digital revolution. The use of resources by humans has
changed the world fundamentally.

Natural resources are features of the natural environment from which we derive benefits, such as sunlight,
nutrients, water, plant and animal species, and minerals. Almost everything seen in nature can be used
benefit humans. All animal species, including humans, consume resources to survive, mainly in the form of
other animals or plant species.

In a geographical context, natural resources are consumable and humans use resources to create materials
that can sustain us or materials for our convenience, enjoyment and/or pleasure. Some broad examples of
the use of resources include:
• crops and some domesticated animals for food and clothing
• minerals and fossil fuels to create plastics
• minerals and plants to create building materials like cement, wood and plastics that are used to build

homes, cities, towns and businesses
• minerals and fossil fuels for vehicles and fuel for transportation
• minerals and fossil fuels to create many modern electronics
• minerals and fossil fuels as a source of power for homes and businesses
• renewable energy (solar, wind, geothermal, wave and hydro) to power homes and businesses.
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FIGURE 2.2 Queensland government population projections to 2041
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Climate change and land cover change
Climate change is predicted to impact land cover significantly in coming decades. Climate change is
expected to bring increased natural hazard events, increased and more unpredictable storm events, rising
temperatures and rising sea levels, all of which will impact land cover (see chapter 1).

Activity 2.2a: Your consumable resources
Explain and analyse your resource use
1. How do you consume resources? Think about the different ways to categorise resources and list the

different ways that you use them.
2. Research a typical item in your household such as a car, bike, television, mobile phone or computer, and

itemise the different resources that are used to make that item.
3. How does the consumption associated with your chosen product affect land use? Think of the resources

that are used to create it, where they are sourced, how they get to you and how all of that might impact on
land use.

Analyse the data and apply your understanding
4. Identify the different components used to make your item and see if you can work out what resources are

needed to create these components (e.g. tyres on a car need rubber or electrical components need
precious metals).

5. Use an online tour creator tool to create a map that shows the primary location of all of the different
components used in your product.

2.2.2 Natural processes
We have seen the immense impact the human species has had on land cover over time but natural processes
also impact land cover, although in different ways. Generally, human impacts are immediate and long-
lasting: widespread clear felling of trees for us to live and work, huge mines that extract ore from the
ground for processing, or erosion from land clearing or water diversion. Natural processes take longer to
have an impact and the result is sometimes more sustainable.

There are a number of natural processes that impact the Earth. The most obvious is through plant growth
and succession of species (i.e. energy flows in the biosphere). Erosion and deposition of sediment are two
long-term processes that shape the land. Natural hazards are examples of natural processes that can have
immediate and significantly consequential impacts on land cover.

Energy flows in the biosphere
The energy cycle models how solar energy is converted to plant-based energy and distributed around
ecosystems. Solar energy flows from the sun, through our ecosystems and initially transfers to green plants,
which are primary producers. Photosynthesis converts solar energy into chemical energy that then flows
into the food chain. Plant growth and succession of vegetation is a slow process that has major benefits for
environments. Trees, herbs, bushes, grasses, vines, algae, ferns and mosses all cover landscapes, and are
important for stabilising sediment.

The water, nutrient and carbon cycles at work in our ecosystems constantly cycle this matter around and
through our ecosystems. Changes to land cover can have significant impacts to these energy flows which, in
turn, can impact productivity in these ecosystems.

Weathering and erosion
Erosion and weathering are the two main external processes (that is, not related to the heat from the Earth’s
interior) that shape the physical world. Weathering is the physical, chemical or biological breakdown of
rocks and minerals into smaller parts (see figure 2.4).

Physical weathering occurs when larger rocks are broken into smaller rocks. Frozen water expanding in
cracks and crevices can cause physical weathering, as can wind and rain.
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FIGURE 2.3 Energy flows in ecosystems
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FIGURE 2.4 Examples of physical, chemical and biological
weathering

Chemical weathering occurs when
rock is broken down due to chemical
reactions. Carbon dioxide, oxygen and
water often react with the atmosphere
or minerals in the rock to cause this
process.

Biological weathering occurs when
living things break down rocks or
minerals into smaller pieces. This
can occur when tree roots destabilise
and break down rock or when
microbes release chemicals that slowly
disintegrate rock. Although physical
and chemical in process, these
examples are driven by biological
entities and are thus categorised as
biological weathering.

Soil erosion is specifically the
movement of soil, generally topsoil, from one part of the Earth to another driven by wind or water. Soil
erosion can be natural or human-induced and can occur at small or large scales. Soil management is critical
to the functioning of a society and entire civilisations have collapsed due to poor soil management practices.

Deposition
Deposition of sediment occurs when eroded sediment is deposited due to energy loss. This usually occurs
when the wind or water carrying the sediment slows down and drops the sediment. The inside bend of a
river is an example of deposition of sediment. As the river moves around the bend the water moves faster on
the outside but slower on the inside. This is why sediment gets deposited at river bends.
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Activity 2.2b: Looking for erosion or deposition at school
Research and communicate erosion and deposition in your local area
1. Conduct a field trip around your school to try and find locations that show evidence of erosion or deposition,

either natural or human-induced.
2. Select one location showing erosion or deposition that you observed and draw a figure to demonstrate how

that erosion or deposition occurs. Ensure you use labels to fill out any information not indicated in the figure.
3. Research other types of erosion that you might expect in your local area. What are the different causes of

that erosion?

Hazards and extreme weather
Natural hazards can have a devastating impact on the natural environment and on land cover in particular
due to their large scale. In Queensland, the three hazards that have the greatest impact on the land are:
• bushfire
• cyclone
• drought.

Bushfire
Bushfires are a hugely important part of Australia’s ecosystems, many having adapted to and relying on
bushfires to stimulate growth. Some plant species in Australia have adapted to only release their seeds
by heat and will experience massive regeneration after bushfire events. Bushfires considerably alter
large swathes of land cover in very short periods of time, which means their impact on land cover can be
enormous.

Australia identifies many bushfire events by name. Ash Wednesday (1987) and Black Saturday (2009) are
two such examples. These events are named because they have a huge impact on the land and everything
that inhabits it, including people. Their impact is felt everywhere on the continent. For Victoria and
South Australia, summer and autumn are the high bushfire risk periods, while for New South Wales and
Queensland late spring and early summer are the most dangerous. The Northern Territory and northern
Western Australia experience most of their fire events in winter and spring. Geoscience Australia notes
that the largest fires occur in remote parts of the country such as northern Western Australia, the Northern
Territory and western Queensland, while the most damaging fires in terms of loss of life and economic
impact occur on the edges of our cities and towns.

In late 2018, central Queensland experienced a particularly devastating bushfire season with more than
half a million hectares of land burnt over a fortnight. An extended period of dry, hot weather, coupled with
high temperatures, high winds and a delayed monsoonal season meant that the region was dangerously
primed for a bushfire event. Nearly half a million hectares of land was burnt in November 2018 alone.

Cyclone
Queensland’s cyclone season (November to April) usually brings between four and five cyclones into
the Brisbane Tropical Cyclone Warning Centre’s area of responsibility, which stretches from far north
Queensland to just north of Newcastle in New South Wales. Although not all of the cyclones that enter
this zone will cross the coastline, Queenslanders in high-risk areas are taught to be well-prepared for these
events, and local and state government initiatives have been designed to ensure people’s safety. However,
the natural world cannot prepare for these events and when a cyclone does cross the coast it usually has
devastating impacts on the land post-event.

Cyclones bring wind gusts of between 100 km/h and 280 km/h in extremely violent events. Winds
moving at these speeds can cut through huge swathes of the land and destroy almost everything in their
path. Human developments are often blown to pieces in strong cyclone events and forests, crop lands and
other vegetation can be stripped from their roots and sediment. Floods associated with cyclonic rainfall
can destroy everything in their path, as seen in Townsville and the far north of Queensland’s floods of
early 2019 (see figure 2.5).
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FIGURE 2.5 North-west Queensland in 2019, (a) before and (b) after flooding

(a) (b)

Source: NASA

Drought
Drought events aren’t as instantaneous as other hazard events and the processes that lead to them occur over
long periods of time. Two main processes lead to drought: prolonged periods of reduced precipitation in an
area and increased evaporation. Drought can dry up the soil, which prevents or inhibits plant growth. This
land cover change is also felt by animals and people, because there is less vegetation and crops for eating.

2.2.3 The world around us
Some of the prominent types of land cover in Queensland include urban areas, coasts, rivers, and forests
and grasslands. These are all different land covers, therefore they are shaped by different processes.

Urban areas
Urban areas, by their very existence, are examples of land cover changes. Development, new infrastructure
and increased residential living all require the removal of land cover to be replaced with another. Increasing
urbanisation will only increase this sort of land cover change and the impacts that go with it.

Coasts
Coastal landforms are affected by erosion and deposition. Erosion can bring sediment from the tops of
mountains many kilometres inland to river mouths along the coast. Longshore drift moves sediment from
river mouths to beaches and along coastlines. Wind then moves this sediment up the beach, forming dune
systems behind beaches.

Dunes systems are most impacted by deposition of sediment from the ocean, driven by onshore winds.
Sediment moves up the beach via wind energy and is then deposited as the wind carrying it slows due to
low-lying grasses, vegetation up the beach or human features such as fences, showers or even a beach towel.
Gradually, this deposited sediment accumulates and grows into a small sand dune, known as a primary
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dune. Further dunes can develop behind this dune and they are known as secondary and tertiary dunes (see
figure 2.6). Generally, vegetation gets denser further away from the beach.

FIGURE 2.6 Typical dune structure
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Rivers
Rivers and waterways form an important part of the water cycle because they drive through the landscape,
taking water downstream from headlands at higher ground. When enough water collects in a catchment
(the area that feeds a river system), gravity can turn it into a trickle by pulling it down towards sea level.
As these trickles become tributaries and move downstream, more water collects into streams or rivers and
over time all of this water can accumulate to create huge flows of water like the mighty river systems of
the world, including the Nile, the Amazon, the Yangtze, and even the Murray River or the Brisbane River.
Erosion of the Earth can be seen in all river systems as the movement of water has carved its way through
stone and soil over many years. This erosion leads to unique river valley shapes such as U- and V-shaped
valleys in the upper reaches and meanders, oxbow lakes, and deltas in the lower reaches of river systems.
Deposition can be seen in the inner corner of river bends as the water slows and deposits sediment.

Forests and grasslands

FIGURE 2.7 A typical Queensland forest
In any part of the earth where
vegetation covers the ground, the
flow of energy from the sun, water
and nutrients drive growth. Forests
are areas with enough precipitation to
support a wide variety of plant and
animal species. The main types of
forest biome are tropical, temperate
and boreal (see chapter 1).

Grasslands, also known as savanna,
prairie, steppes or tundra, are areas
of the Earth that get enough rainfall
to support grasses but not enough to
support more advanced plant species.
Grasslands are defined by their limited
precipitation and by the dominance of
grass species in the absence of larger
plant species. Occasionally, fire can pass through grasslands, causing widespread land cover change but also
renewal of some of the vegetation in these areas as the burnt grass is fed back into the soil, making it rich
and fertile.
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FIGURE 2.8 A small plot in the Amazon basin

Forests and grasslands are filled with vegetation that converts solar energy through photosynthesis.
Primary and secondary producers consume that energy and decomposers break down the producers when
they die. All of these elements cycle energy through our ecosystems.

Deserts
Deserts are areas that experience little precipitation and have little vegetation or ground cover. They are not
completely barren and can occur in tropical, temperate and polar regions. Deserts make up almost 30 per
cent of the Earth’s land surface, with most of the world’s deserts located 30 degrees north or south of the
equator. There are no deserts on the equator itself, where you might expect them to exist due to the heat and
abundant sunlight.

At the equator, the sun’s energy warms up water, which causes it to evaporate and be carried into the air.
Large, warm masses of moist air are driven towards the poles from the equator by the Coriolis effect and
these cells slowly deposit their moisture in the form of rain while they start to cool and sink. This sinking
tends to occur around 30 degrees north and south of the equator. On the ground, these areas experience
relatively cool, dry sinking air, which leads to the formation of deserts as precipitation is greatly reduced
at these areas. The poles both share similar environmental conditions that promote deserts, although they
are significantly colder (see figure 2.9).
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Deserts are the harshest environments on Earth and are noted for their unique and creative plant
and animal adaptations. These adaptations allow these species to survive in a low-precipitation and
low-vegetation environment.

FIGURE 2.9 Movement of air masses that influence the location of deserts
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2.3 The spatial pattern of land cover change
As discussed, land cover can change for a wide variety of reasons, both natural and human. Where these
changes occur depends on a range of factors. Topography, climate and economic reasons based on human
needs and wants drive most land cover change.

2.3.1 The spatial pattern of agriculture
Agriculture refers to the cultivation of plants and animals for use by humans. We use agricultural
products every day. For instance, most of what we eat is sourced from crop production or by slaughtering
domesticated animals, and most products, including leather, natural clothing fibres, medicines and oils, are
created through agricultural production.

The Queensland Farmers’ Federation defines agriculture as, ‘ . . . Any activity connected with the
growing of food, fibre, timber and foliage including, but not limited to, cropping, intensive horticulture,
animal husbandry, intensive animal industry, animal keeping, aquaculture, permanent plantation,
wholesale nursery, production nursery, roadside stall, winery and rural industry; and also including ancillary
activities concerned with accommodation of farm workers, visitors and tourists; the storage of water;
irrigation and drainage works; the storage of equipment for the production and transport of agricultural
products; and the on-farm processing, packaging, storage and sale of agricultural products.’
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It was agriculture, specifically the cultivation of wild grains and the domestication of livestock, that
progressed humans from the hunter-gatherer lifestyle to a more sedentary one. This occurred somewhere
between 10 000 and 12 000 years ago at the end of the Pleistocene Ice Age and the start of the Holocene
period. Subsistence farming allowed the farmer to feed their family and to swap or sell any surplus product
that they had. Markets were places where rural communities could buy and sell produce and other items,
and they were the precursor to today’s ‘farmer’s market’, where many different types of produce, foods and
craft are available in one location.

It is agriculture that has had the largest global impact on land cover change. Ever since humans embraced
agriculture, we have required land to grow crops, for somewhere to live, to store supplies and produce,
to transform the raw materials into something worth selling and to graze livestock. Modern, large-scale,
industrial farming businesses operate over huge areas of land and produce most of our food, crops and
animal products, while having a significant impact on the natural environment and rural communities (see
figure 2.10).

FIGURE 2.10 Agricultural crop yields globally, 2014
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Source: Max Roser and Hannah Ritchie. Our World in Data.

Queensland has a 60 000 year history of agriculture, which began with the Indigenous Australians. The
myth that Indigenous Australians were a predominately hunter-gatherer society has left a great lack of
knowledge about Australia’s ancient history of agriculture. Indigenous Australians ploughed fields and
harvested crops, mainly tubers such as yams, though not in the regimented way recognised by Europeans
when they arrived in Australia. Indigenous Australians also carefully selected and preserved foods and
irrigated crops, and there is even evidence that they transported fish stocks and harvested aquatic animals
like eels with sophisticated aquaculture infrastructure such as those found at Budj Bim in Victoria.

In Queensland’s agricultural industry, what is grown now depends on geography and climate. Different
crops grow in different areas and different animals are suitable for large-scale production in different areas.

Queensland is dominated by three main crops: wheat, sugar cane and sorghum. In 2016–17, there were
622 000, 385 000 and 250 000 ha of land devoted to each, respectively. As shown in table 2.1 following,
the amount of land set aside to grow different crops can change over the years due to farmers adapting
to different climatic conditions, fluctuations in prices for crops, resource availability (particularly water
availability), changing consumer needs and desires, and changing technology.
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Because of Queensland’s climate and geography, the state is uniquely placed to grow sugar cane, which
is used in everything from raw sugar through to ethanol supplements for petrol. Ethanol fuel releases fewer
greenhouse gases than regular unleaded petrol, but when agriculture and production costs are factored in
the gains are somewhat less than promoted.

Activity 2.3a: The impact of cattle grazing
Explain the impacts on land cover
1. Research the impact that cattle grazing has on Queensland. Consider the economic value of the industry, its

employment potential and the environmental impact of land clearing and grazing itself.

Present and analyse the data
2. Use an online mapping tool from the Queensland Government such as QLUMP to create and examine where

cattle grazing and cropping occurs in Queensland.
3. Describe where cattle grazing and cropping occur across Queensland using appropriate terminology.

Represent some of your data using a chart, graph or map. Consider the best method of data representation
for your needs.

4. What natural processes are potentially interrupted by cattle grazing in Queensland?
5. What potential methods could be applied to reduce the negative impacts of cattle grazing in Queensland?

Conduct research online to find methods in use in other countries.

Activity 2.3b: Graphing queensland’s crops
Explain and synthesise crop data
Go to the website of the state government department responsible for agriculture to answer the following
questions. (At time of print this was the Department of Agriculture and Fisheries.)
1. What percentage of Queensland is used to grow cereal crops?
2. What are the top three crops in terms of production in the most recent year or season you can find?
3. Create a line graph showing the yield of cotton in Queensland over time. Ensure your graph adheres to

common chart conventions.
4. Suggest reasons for the fluctuations in production in some crops over time.

Research and analyse impacts on the environment
5. Research the specific impacts of cotton growth on the environment and respond to the following statement,

either for or against, using evidence to support your argument.

Queensland should ban cotton farming across the state until more efficient methods of growing it can be
found.

Resources

Video eLesson SkillBuilder: Drawing a line graph (eles-1635)

Interactivity Skillbuilder: Drawing a line graph (int-3131)

Weblink Department of Agriculture and Fisheries

2.3.2 The spatial pattern of urbanisation
Urbanisation occurs when when people move to urban areas often from rural areas, and when the
proportion of a population living in urban areas increases. Globally, 55 per cent of people live in a city and
this proportion has been steadily increasing over the last century. The World Bank predicts that by 2045,
6 billion people will live in cities. Cities in Africa and South America are predicted to have the highest rates
of urbanisation in the near future according to the UN.
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In Australia, the trend over the past 100 years has been one of increasing urbanisation. There are five
urban areas in Australia with populations of more than one million: Sydney, Melbourne, Brisbane, Perth
and Adelaide.

A local government area (LGA) is a portion of land, including all the people and buildings on it, that a
local government is responsible for. Queensland’s top ten largest growing LGAs to the end June 2017 are
shown in figure 2.11. The top seven LGAs in terms of population increase were Brisbane, Gold Coast,
Moreton Bay, Sunshine Coast, Ipswich, Logan and Redland, all of which are located in the south-east
corner of the state. The other three LGAs are all in the regional locations of Cairns, Toowoomba and
Townsville. Although more people were added to Brisbane’s population because it is a larger city, Ipswich’s
growth rate in 2017 of 3.2 per cent far outstrips Brisbane, which registered only 1.9 per cent growth over
the year.

FIGURE 2.11 Top ten largest growth LGAs in Queensland, to 30 June 2017
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Urbanisation occurs at the edge of cities and towns but can also occur inside these places. We see
urbanisation where farmland, forests and grasslands are removed for housing developments on the urban
fringe. These areas also see infrastructure development as roads, highways and rail lines are built to connect
us to other places. Inside cities and towns, we see infill development, where population densities are
increased to accommodate more people in the same area. This is usually done by replacing houses with
townhouses or apartments, or replacing existing apartments with even bigger ones.

Figure 2.12 shows the scale of urbanisation in south-east Queensland over ten years. In 1999, Brisbane,
the Gold Coast and the Sunshine Coast were distinct urban entities but in 2019 these cities started to merge,
particularly along the Pacific Motorway as people and businesses took advantage of the convenience of a
major transport route running through all three cities.
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FIGURE 2.12 Satellite images of south-east Queensland, (a) 1999 and (b) 2019

Source: © State of Queensland 2018.

Resources

Video eLessons SkillBuilder: Understanding satellite images (eles-1643)

SkillBuilder: Interpreting satellite images to show change over time (eles-1733)

Interactivities SkillBuilder: Understanding satellite images (int-3139)

SkillBuilder: Interpreting satellite images to show change over time (int-3351)
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2.3.3 The spatial pattern of deforestation
Forests cover around 24 per cent of Earth’s landmass and they can be found where a moderate amount of
precipitation falls; that is, enough precipitation to support grasses and stabilisers, undergrowth, trees and a
richer amount of plant life than grasslands or savanna. Forests can be classified as either tropical, temperate
or boreal (polar), depending on the temperature at each location. Deforestation occurs when forests are
removed, most often for development or to use the wood as a resource. The creation of forests can take
hundreds of years, but deforestation occurs immediately and is therefore semi-permanent. It is dramatically
increasing in modern times because the global population has increased so rapidly in the past century. From
2001 to 2017 there was a total of 337 million hectares (MH) of tree cover lost globally.

FIGURE 2.13 Cumulative global deforestation, 1990–2015
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The areas that had the greatest area lost to deforestation from 1990–2015 were Brazil, Indonesia, Nigeria
and Myanmar. China was leading the way in forest growth during that period, but growth was also seen in
the US, India, Russia and Spain (see figure 2.13).

Australia is in the midst of a deforestation boom period, particularly in Queensland (see figure 2.14). In
2018, Queensland cleared more land than every other state in Australia combined. According to the World
Wide Fund for Nature (WWF), Australia is on track to lose 3 MH of land in the 15 years between 2018 and
2032.

Queensland has an exceptionally high rate of land clearing. As a state, Queensland has exceeded the rate
of tree clearing seen in the Brazilian Amazon. In 2018, the WWF placed Queensland alongside regions like
Borneo and the Congo Basin as hotspots of vegetation clearing. At its deforestation peak in the mid-2010s,
Queensland was clearing the equivalent of more than 1000 football pitches of woody vegetation per day.
More than 392 000 ha were cleared per year across the whole state in 2017 and 2018.
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FIGURE 2.14 Spatial distribution of woody vegetation clearing in Queensland, 2017–18
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Land clearing in Queensland predominantly occurs in the Brigalow Belt and the Mulga bioregions of
central southern Queensland. In 2017–18, per year, 204 000 ha were cleared in the Brigalow Belt and
106 000 ha were cleared in Mulga country. These regions contain most of the catchment area for
Queensland’s section of the Murray–Darling Basin and clearing in these areas can have significant impacts,
not just in Queensland, but also further downstream in the catchment. Of equal importance was the 47 per
cent of woody vegetation cleared in Queensland in 2016–17, which came from catchment areas along the
east coast that feed the Great Barrier Reef (see figure 2.15).
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FIGURE 2.15 Clearing rates across (a) the Great Barrier Reef catchment area, (b) by bioregion and (c) by drainage
division in Queensland, 2016–18
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2.3.4 The spatial pattern of mining
Mining is the removal of materials, sediments and ores from the ground in order to process them. It has
long played a role in Queensland’s history, from Indigenous Australians’ use of stone and other mineral
resources to modern, large-scale mining operations that cover many hectares and extract millions of tonnes
of material from the ground. Mining is a key driver in Queensland’s economy and shapes the identity of
many locations across the state.

There are mining operations all over the state of Queensland, and the location of the mines depends on
the resource being mined. Weipa in far north Queensland is one of the world’s largest bauxite producers.
Coal is found in abundance in central Queensland and the Darling Downs.

2.3.5 The spatial pattern of hazards
Due to their size, Australia and Queensland experience more natural hazard events than most places on
Earth. The three hazards that impact us the most are drought, bushfires and cyclones, and all occur because
of our location and climate.

Drought
Australian has one of the lowest average rainfall measures on Earth, so drought is a hazard that many
Australians are familiar with. Drought is a hazard that can impact everywhere in Queensland, but
particularly inland regions where rainfall is less certain. The 24-month rainfall deficiency map in figure 2.16
shows that central southern Queensland and south-west Queensland have experienced some of the lowest
rainfall totals in recorded history. In 2019, the hottest five years on record globally were the previous
five years between 2014 and 2019. This means that drought is a hazard that will continue to influence
Queensland and one to which we must adapt.
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FIGURE 2.16 24-month rainfall deficiency for Australia, 2017–19
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Bushfire
Like drought, bushfire events are frequent in Queensland due to climatic conditions and the availability of
fuel. Arid areas in the west of the state and grasslands covering the central areas are less prone to bushfire
events but areas of woody vegetation, particularly in the north, are more likely to experience bushfires.
However, due to the major population centres being on the east coast, particularly in the south-east, these
bushfire-prone areas may not always be the highest risk in terms of damage and loss of life. The areas of
rural–urban convergence, where the population increases, tend to see more death, injury and destruction
of property.

96 Jacaranda Senior Geography for Queensland 2 Units 3 & 4 Third Edition

UNCORRECTED PAGE PROOFS



“c02RespondingToLandCoverTransformations_print” — 2019/7/31 — 7:22 — page 97 — #21

FIGURE 2.17 Queensland’s bushfire prone areas

Brisbane

Mackay

Townsville

Ipswich

Gladstone

Rockhampton

Bundaberg

Mount Isa

Cairns

P A C I F I C

O C E A N

S o u t h

A u s t r a l i a

Q u e e n s l a n d

N e w  S o u t h    W a l e s 

Source: −2017

Very high potential intensity

High potential intensity

Medium potential intensity

Key 

0 200 400 km

Cyclone
Tropical cyclones are as much a part of Queensland’s summers as the beach and the sun. On average, four
to five cyclones cross the Queensland coast every cyclone season between November and April, and they
bring high winds, huge amounts of rainfall and, potentially, storm surges and post-cyclone flooding (see
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figure 2.18). Most of these cyclones impact far north Queensland and it is rare for a cyclone to directly
influence the southern part of the state, although it has happened in the past, most famously when Cyclone
Wanda brought extensive flooding to south-east Queensland in 1974.

FIGURE 2.18 Historic tropical cyclones in Queensland, 1969–2018

Source: © Commonwealth of Australia 2019, Bureau of Meteorology

Activity 2.3c: Creating a thematic map
Create a map and explain natural hazard and land cover change
1. Using an online mapping tool like the Queensland Globe, Google My Maps or ScribbleMaps, create a simple

thematic map showing the varying levels of risk for the different types of natural hazards referred to in
subtopic 2.3.

2. Add data for one more natural hazard that isn’t listed in the subtopic to your map.
3. Describe in a paragraph which areas of Queensland have the highest overall risk for land cover change due

to natural hazard.
4. In another paragraph describe which areas have the lowest risk for natural hazard induced land cover

change.

Resources

Video eLesson SkillBuilder: Understanding thematic maps (eles-1658)

Interactivity SkillBuilder: Understanding thematic maps (int-3154)
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2.4 The effects of land cover change
FIGURE 2.19 Land cover in urban areas

Land cover changes affect different
environments in different ways and these
changes impact on people as well. Physical
changes to land cover often profoundly change
how that lands fits into the ecosystem and
its ability to cycle energy, carbon, water and
nutrients.

Changes also often affect how people
perceive and use the land. Obvious changes
include the building of a housing development
on formerly agricultural land, clearing forest
for a road or a cyclone decimating vegetation.

This subtopic will examine different
impacts of land cover changes in different
environments. These examples are by no
means an exhaustive list of the effects that one might see in an environment as it is changed, naturally or
anthropogenically or both. These examples should be a starting point for you; your fieldwork will then
allow you to see and experience the impacts of land cover change in real life.

2.4.1 The impacts of land cover change in urban areas
Urban areas will impact on the land differently depending on how they are developed. Where agricultural
land is removed for housing, the impact is enormous, but where a house is replaced with an apartment
block, the impact is not as significant.

Land cover change in urban areas can be as obvious as the removal of native vegetation to build an
apartment block, road, housing estate, new shopping centre or sports stadium. In these cases, where
vegetation is removed there are significant impacts on energy, water, carbon and nutrient flows as well as
the loss of habitat for native fauna.

Land cover changes in urban areas can also be subtle as cities expand and change according to their
size, economy and the technology that is available. In a social sense, significant land cover change in
urban areas can affect people’s sense of community and the aesthetic appeal of an area. Residents often
see these being reduced by change, especially by large-scale forces like gentrification, which see the
demographics and socioeconomic status of an area undergo massive changes over only a few years.
Sometimes development provides improved services for people in urban areas, such as more parks, and
better facilities and services, like transport connections. Areas of increased urbanisation also create centres
of economic, social, educational and cultural prosperity.

Changes to urban areas are almost always justified on the basis that they will increase economic activity
in an area. More residents means more people shopping, doing business and paying tax in that jurisdiction,
which means more money for the local, state or federal government overseeing the area.

The economic downside is the expensive cost of development, roads and other infrastructure. Population
density is lower in outer suburban areas, due to lower population and larger physical area, and so it costs
significantly more to provide infrastructure such as power lines, sewage, garbage collection, etc, to these
areas compared to providing infrastructure in more densely populated areas, such as the city centre.

Socially, it is the equity of urban and suburban living that is the biggest issue. Access to resources,
services and facilities can vary between different areas and it could be political representation or
socioeconomic status that is the greatest influencer in how these resources are allocated.

CHAPTER 2 Responding to land cover transformations 99

UNCORRECTED PAGE PROOFS



“c02RespondingToLandCoverTransformations_print” — 2019/7/31 — 7:22 — page 100 — #24

Activity 2.4a: Analyse your local area
Using online tools to analyse data
Use the Queensland Globe online interactive tool in the Resources tab to complete the following activity.
1. Go to your local area and evaluate its access to the following:

• Transport connections
• Health facilities
• Educational facilities
• Recreational facilities
• Commercial facilities

2. Compare your local area with a classmate’s to see the similarities and differences in access to services. Can
you explain any differences that you see?

3. Make three recommendations that would help to improve your local area based on your findings and at least
one secondary data source, such as the census.

Resources

Weblink Queensland Globe online

2.4.2 Effects of change on our coasts
The coast is an important place for many Australians, and is considered a place of recreation and beauty.
Approximately 80 per cent of the population lives within 50 km of the coastline. Our coasts are delicate
ecosystems that need to be in balance and changes to our coastline can adversely affect those ecosystems.

Environmental impacts of changes to our coasts
Development on coasts removes vegetation and habitat, and can damage or wipe out dune systems.
Coastal vegetation is important but vulnerable, and acts as a stabiliser, and its removal can lead to erosion.
Dunes are components of the sediment budget on low-energy coasts and their removal can have widespread
impacts in other areas of the ecosystem.

Change to our coastlines can interrupt natural geographic processes including longshore drift. The
training walls at the mouth of the Tweed River in New South Wales were built to protect the commercial
shipping operations that used the river by keeping the mouth clear. Unfortunately the development of the
training walls led to a significant reduction of sediment along the beaches of the southern end of the Gold
Coast as the process of longshore drift was artificially interrupted.

The lack of sediment on the beach led to the removal of huge amounts of sand, the destruction of many
kilometres of dunes and the exposure of roads and houses that were built close to the beaches. The loss
of sediment was also exacerbated by a series of storms and cyclones that hit the region in the early 1970s.
Efforts to address these problems are discussed in section 2.6.2.

2.4.3 Effects of change on our rivers and waterways
Waterways play a vital role in moving water across the land, especially on dry continents like Australia.
Land cover changes can have profound impacts on our rivers and waterways, which can in turn impact
agricultural and rural communities along the waterways.
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CASE STUDY — THE MURRAY–DARLING BASIN

FIGURE 2.20 The Murray–Darling Basin

Source: © Commonwealth of Australia Geoscience Australia 2018. Redrawn

by Spatial Vision.
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The Murray–Darling Basin covers
1061469 km2 across five states or
territories: Queensland, New South
Wales, the ACT, Victoria and South
Australia. Queensland alone accounts
for approximately one quarter of its
total area. The Basin drains into
the Murray and Darling Rivers. The
Darling River has its headwaters in
southern Queensland and northern
New South Wales, and the Murray
River begins in the New South Wales
and Victorian Alps. The Murray and
Darling Rivers bring water from the
Great Dividing Range west and
then south, where the river system
empties into the ocean in Goolwa, in
south-eastern South Australia. The
total water flow in the Murray–Darling
Basin has averaged 24 000 gL per
year, although this can fluctuate
depending on rainfall.

There are two areas where humans
have had the biggest impact on the
Murray–Darling Basin. One is the
diversion and overuse of water for
agricultural purposes, and the other
is the removal of vegetation along the
rivers’ riparian zone and in the Basin itself.

The overuse of water for agricultural purposes removes water from the water cycle and from ecosystems along
the waterway. This has led to many different impacts including loss of water volume at different periods in the
Basin’s history and at different locations, algal blooms all along the system, increased pollution and lowering of
water quality because the system cannot flush itself with the regularity it requires. Land cover change from inside
the Murray–Darling Basin can lead to increased runoff, which can carry sediment, nutrients and chemicals like
pesticides into the water system.

Riparian zones act as a buffer that can slow down runoff and keep some of the heavier materials, such as
sediment or pesticides, out of the waterway. Removal of these zones removes the buffer and can increase the
amount of damaging materials that flow into the water system.

In early 2019, millions of fish along stretches of the Murray–Darling system died and floated to the surface in
multiple, spontaneous events. This demonstrates the connectivity between different elements of the river system.

FIGURE 2.21 The Menindee fish deaths
in early 2019

Source: GRAEME MCCRABB / AAP

This event occurred because land clearing led to an increase
in nutrients in the waterway and overuse of water reduced the
total amount of water. The situation was exacerbated by an
extended drought across south-eastern Australia, and then
an algal bloom and rapid temperature change extracted all of
the oxygen from the waterway which led to the rapid death of
millions of fish. Water extraction, drought and vegetation loss
all played a part in the final outcome.

Potential solutions to the changes
Since 1915, various arrangements have been in place that
have outlined how the Murray–Darling’s water resources will
be used and managed. In the early 1990s, a shift towards a
market-based approach allocated water resources to users
and water use was then capped. As water quality and volume
have continued to fall along the Murray–Darling, greater
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consideration has been given to the value of water flows for environmental uses in the Basin and these moves
have likely been exacerbated by the continual closing and shifting of the mouth of the Murray–Darling. Other,
more radical, solutions call for the reregulation of water allocations along the Murray–Darling, with greater
consideration given to environmental flows and uses. Ultimately, there is strong evidence to show that an
appropriate balance has not yet been struck between the environment and economic users of the system’s water.

2.4.4 Effects of change on our forests and vegetation

FIGURE 2.22 Broadscale clearing chain, usually
connected to two bulldozers

Source: © 2019 Green Collar Group

Land cover loss in forests and areas of woody
vegetation can have a variety of impacts. By
removing vegetation, especially via broadscale
clearing, which often uses two bulldozers joined
by a chain to clear large areas of land, the most
dramatic impact can be the loss of habitat for
thousands of animal species. Wildlife corridors
are valuable tracts of vegetated land that allow
migration, colonisation and interbreeding of
different plant and animal species. Loss of
these tracts can impact biodiversity and species
resilience.

The most obvious impact of land cover change
in forested areas is the associated flora and fauna
species loss. Australia is a significant place in
terms of species diversity on the planet. Twelve
per cent of the world’s vertebrate species are found in Australia, of which four out of five are native, and we
have experienced the known loss of at least 90 species extinctions since European colonisation. University
studies have found that habitat loss affects 74 per cent of Australia’s threatened species; land cover changes
for agriculture and urbanisation constitute most of that loss. The loss of native species increases the
opportunities for species to be introduced into an ecosystem, which can further damage the environment.

Removal of vegetation can lead to an increase in erosion. Vegetation stabilises loose soil and its removal
can leave that soil exposed. Exposed soil will be removed by wind or water so erosion is almost guaranteed.

As water rolls across the land it picks up everything in its path. Exposed soil is collected and moved by
the water, and gravity, into a waterway that eventually feeds into a river system. This leads to increased
sediment in the waterway, which reduces the waterway’s ability to convert solar energy into oxygen via
algae. This increased runoff of soil usually brings any nutrients that may be used in the catchment area.
Pesticides and herbicides add considerable nutrients and other chemicals to the waterway as they are
collected by water and moved from the land into the waterways.

Streambank erosion is the wearing away of the banks of a waterway, and is a huge problem in
Queensland that affects the Great Barrier Reef. The Queensland government is tackling the problem by
using satellite imagery to identify problem streambanks and implementing a program that could include:
• physical remediation (including piloting of different techniques)
• mulching, revegetation and fencing
• native grass seed production
• grazing land management improvements
• traditional owner engagement and training
• scientific research and monitoring to understand the nature of gullies
• communication with stakeholders
• encouraging employment and tourism opportunities.
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Activity 2.4b: Spatial change in land cover
Explain and analyse change in land cover using online tools
Use the online interactive tool QImagery in the Resources tab to complete the following activity.
1. Select an area of Queensland and use QImagery to view historical aerial imagery in that area. Use Surfers

Paradise on the Gold Coast to see immense change if your area hasn’t changed much.
2. Represent the spatial changes to land cover at the local level using simple spatial technologies like the

Queensland Globe, Google My Maps or ScribbleMaps.
3. Identify the implications for environments and people of the changing land cover, including on spiritual and

cultural features of value for Aboriginal peoples and Torres Strait Islander peoples.

Resources

Video eLesson SkillBuilder: Comparing aerial photographs to investigate spatial change over time (eles-1750)

Interactivity SkillBuilder: Comparing aerial photographs to investigate spatial change over time (int-3368)

Weblink QImagery

2.5 Connections between people and
physical systems
The connection between land cover, place and local people is strong, important and necessary. For many
millions of years, humans and our ancestors have been the most influential species on the planet and
our impact on land cover at a local scale has been critical to our survival as well as our progress and
development as a species. As a result humans have a natural connection to the land — it shapes us as much
as we shape it.

2.5.1 Aboriginal and Torres Strait
Islander connections to the land

FIGURE 2.23 Seasonal calendar
for the Yirrganydji people of far
north Queensland

Source: © Yirrganydji Community 2019,
hosted by Bureau of Meteorology,
http://www.bom.gov.au/iwk/calendars/
yirrganydji.shtml

The land is of great significance to Indigenous Australians. It is a
place of birth and death, it sustains, it teaches, it helps to explain the
world and beyond, it defines spirituality, it is all ancestors, and it
changes and grows as people do. People’s relationship with the land
is reciprocal — one both takes and gives back.

Aboriginal and Torres Strait Islander peoples’ understanding
of features and elements of their local areas grows from their
connection to place. Aboriginal people have used the land as
a central theme in the Dreaming as a means of explaining and
understanding how the world was created and why many geographic
environments, processes and features exist.

This connection to the land can be physically expressed through:
• the natural environment
• Dreaming sites
• sacred sites
• archaeological sites (for instance quarries, middens, skeletal

remains, etc)
• ceremonial sites
• water holes
• burial grounds.
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Observing a natural process over time, such as the life cycle of a dragonfly, and teaching about that
aspect of the environment allowed Indigenous people to learn about everything that naturally surrounded
that process. These included the weather, geography, water and water flows, vegetation, flowers flowering,
and other animals in the food chain that relied on or coexisted with the dragonfly. All of this knowledge
originates from the land. Seasonal calendars are one way some of this knowledge can be represented
visually. These calendars change across different parts of the country, but an example from far north
Queensland is shown in figure 2.23.

The Lost Girl
The Aboriginal connection to place can be represented by the traditional story, The Lost Girl. It tells the story of a
girl who wanders away from her family asleep in the shade of a rock. When she wakes, she is alone and does not
know how to get back to her camp. She calls for help but is not heard. The girl tries to find her way back, finding
sustenance on her way. She takes water from the river when thirsty and berries when she is hungry. The sheltered
rocks keep her warm and a crow flying in the night sky then guides her back to camp.
Her family rejoice on her return, and when asked if she had been scared, she responds

‘How could I be frightened? I was with my Mother. When I was thirsty, she gave me water; when I was
hungry, she fed me; when I was cold, she warmed me. And when I was lost, she showed me the way home.’

Activity 2.5a: Consider the evidence
Comprehend and explain the importance of land
1. Read the story of The Lost Girl.
2. List the ways the land is useful to the girl on her adventure.

Research artefacts and your local area for evidence of connection to land
3. Consider some of the artefacts that are on display (physically if possible as well as online) in the University of

Queensland’s Anthropology Museum. What about them points to a more intimate connection to the land in
Indigenous Australian communities than most non-Indigenous communities? Consider what the artefacts
are made from, their uses and design.

4. Research your local area and see if you can identify some traditional sources of food or other resources from
local flora and fauna.

Resources

Weblink University of Queensland’s Anthropology Museum

Agriculture
For more than 60 000 years Indigenous Australians have undertaken clever and sustainable land
management practices that have been based on an intimate and deep connection to the local area and the
land beyond. Aboriginal and Torres Strait Islander people managed the land using age-old techniques
that have been tested and retested under Australian conditions. In regards to agriculture these techniques
include:
• harvesting and cultivating crops to use as a source of food and a commodity for trade. Vast tracts of

what is commonly thought of as useless land were once covered in fields of Australian grains that are
slowly being reintroduced to growers.

• damming of waterways strategically for water storage and agricultural purposes
• threshing, harvesting, drying and milling of grains for cooking (flour) occurred in numerous locations

around Australia as evidenced by records from European explorers
• transportation of seed stocks across the landmass in order to increase genetic diversity of plant species
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• deliberate selection of seed stocks to create varieties that are tailored to their local environmental
characteristics, soils, climate, rainfall and even topography

• storage of surplus grains for trade and use in non-seasonal periods
• capture and storage of fish, eels and other marine life through drainage manipulation and the

construction of fish traps, widely regarded to be the oldest human-made structures in existence.
All of these innovative and ingenious methods of managing the land were not recognised by Australia’s

colonial settlers as they sought to make Australia as British as possible. They used British agricultural
methods instead, which although they did not realise it, were entirely unsuitable for Australia’s climate
and soils. However, people are now seeing the benefits of the traditional Indigenous methods and they are
starting to be used again.

Housing and development

FIGURE 2.24 Archaeological dig in Western Australia

Source: Peter Veth

As discussed, Indigenous Australians were
not exclusively a hunter-gatherer society
as is often portrayed. There is evidence
from across the continent that shows
Aboriginal and Torres Strait Islander peoples
developed permanent settlements for housing
and storage, even in areas that are now
considered entirely inhospitable. Indigenous
housing was sophisticated, using timber
frames, thick thatched roofing and ingenious
design features to make the most of the local
climate and conditions. All of these features
were documented by European explorers and
surveyors. On one of his earlier expeditions
to what is now known as the Darling River,
Charles Sturt observed and described a
settlement with at least 70 huts capable of holding at least 15 people each. He wrote, ‘[The houses] were
made of strong boughs fixed in a circle in the ground, so as to meet in a common centre; on these there was
… a thick seam of grass and leaves and over this a compact coating of clay. They were from eight to ten feet
[3–4 m] in diameter, and about four and a half feet [1.5 m] high, the opening into them not being larger than
to allow a man to creep in. These huts also faced north-west and each one had a smaller one attached.’

Fire
Indigenous Australians have used fire in a variety of ways, including to enable access to parts of the
environment, for hunting and for ceremonial purposes. It was also used as a land management tool — fires
were deliberately started in cooler months to reduce fuel loads, stimulate habitat growth for some animal
species and to allow fire-sensitive plant communities to thrive. Studies have shown that effective use of
fire to undertake continuous but small-scale burning can actually increase biodiversity in an area. These
methods create a mosaic of burnt and unburnt areas across the landscape, which is in contrast to one-off
large scale burns that may be undertaken by non-Indigenous authorities. These fires wipe out large swathes
of the land, tend to reduce biodiversity and increase stress on the environment.

Activity 2.5b: Indigenous fire management
Research and communicate an argument
1. Research and list Indigenous fire management strategies.
2. Argue whether or not you think these strategies should be employed in managing fire in modern Australia.

Use evidence to support your claim.
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2.6 How can we mitigate our negative impacts
on the land?
Since European colonisation, many methods of land management have been implemented in Australia
with varying levels of success. As mentioned, early European land management techniques and land use
strategies, particularly around agriculture, were almost directly imported from Britain but these methods
often proved ineffective in Australia, with its different heat, rain, soil and other unique features. In fact,
European techniques were often hostile to the Australian landscape, flora and fauna.

Over time, these methods have been refined, tested and evaluated and we are slowly developing better
ways to manage our land use and how we change land cover in the Australian context. This subtopic
will explore some of these methods in the different ecosystems covered in this topic, but these strategies
represent only some of the ways that we can manage our impact on the land.

2.6.1 Urban areas

FIGURE 2.25 South Bank in Brisbane, Queensland, is an
example of effective urban design

Source: © State of Queensland 2018.

Increased regulations around how we
develop and use the land have delivered
the greatest benefit to urban development
and land cover change. When Europeans
began to establish settlements across
Australia, many of which are now large
cities and towns, development in these
areas was not as regulated as we see
now. Building styles and inclusions
were not mandated, environmental
considerations were not taken into account
and developers took advantage of this
for hundreds of years. It isn’t hard to
find examples in most Australian towns
and cities of developments that are still
standing that are unsustainable, unsuitable
and possibly even damaging to the local
area.

By effectively undertaking and applying
research on sustainable development and
urbanisation, most cities and towns have
adopted regulations that reduce negative
impacts on the environment, society
and the economy. This isn’t true of all
government decision-making but the changes in pollution control and environmental and air quality in our
cities and towns over time shows that regulation is effective. Some of these regulations include:
• environmental controls at building sites
• land clearing laws
• requirements for development applications for development projects
• environmental impact considerations on developments
• sustainability considerations in government procurement
• changes to automobile and fuel technology.
Changes to the way individuals and communities treat the world can also have considerable impacts

on sustainability in an area. Methods of land management that attempt to replicate natural processes are
becoming more popular as their effectiveness is demonstrated. Permaculture is a fantastic example of how
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we can manage local environments in such a way as to maintain and enhance the environment, society and
the economy while replicating natural processes.

Permaculture

FIGURE 2.26 Permaculture in action
Permaculture is a set of design principles
that recognises the interconnectedness of
ecosystems. It is a systems approach to
agriculture that attempts to replicate natural
systems in order to achieve sustainability.
The concept has spread beyond agriculture to
include culture more broadly. The principles
of permaculture can be applied in fields
such as agriculture, systems ecology,
environmental design, town planning,
urban design, and water and soil resource
management.

Permaculture principles are being adopted
widely these days. They are applicable at
scales from the individual, to the local area,
to the national. There are twelve design principles of permaculture that allow users to considerably alter
their impact on the environment.

1. Observe and interact: Understand nature’s patterns in order to design appropriate solutions to
problems.

2. Catch and store energy: Develop systems to capture and store energy in all parts of development.
3. Obtain a yield: Grow for a purpose.
4. Apply self-regulation and accept feedback: Improve your work and outputs.
5. Use and value renewable resources and services: Decrease dependence on non-renewable resources.
6. Produce no waste: Use resources efficiently to eradicate waste.
7. Design from patterns to details: Observe and replicate natural patterns where possible.
8. Integrate rather than segregate: By putting the right things in the right place, relationships develop

between those things and they work together to support each other.
9. Use small and slow solutions: Smaller solutions encourage greater attention to detail in an area or

project.
10. Use and value diversity: Diversity reduces vulnerability to threats and enhances the unique nature of

the environment in which it resides.
11. Use edges and value the marginal: The interface between things is where the most interesting events

take place. These can be the most productive elements in the system.
12. Creatively use and respond to change: Observation and understanding of local environmental patterns

allow us to adapt to change quickly.

Activity 2.6: Understanding permaculture
Explain and analyse information
1. What is permaculture?
2. Research some of the different applications of permaculture in cities and list three that you think are

achievable in your school, household or community.
3. What needs to change in order for your ideas from question 2 to be accepted widely?

Communicate your action plan
4. Take action! Write a letter and present your proposal to someone in a position of authority. Remember, if you

put it in writing, they are more likely to respond.
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2.6.2 Coasts
Managing coastal development has its own unique challenges. One of the best examples of effective
management of issues related to change along coasts is the Tweed River Sand Bypass System (TRSBS).
It is considered innovative because of the way in which it solves a problem by replicating a natural process.

The problem relates to the building of the Tweed River training walls in order to maintain a deep channel
for commercial fishing boats. The training walls interrupted the process of longshore drift. This meant
beaches along the southern Gold Coast lost considerable amounts of sand as the sediment was collected
on the southern side of the Tweed River mouth. The natural process of longshore drift would usually move
this sediment in a northerly direction along Australia’s east coast.

FIGURE 2.27 Tweed River training walls

Source: Skyepics

After a series of storms swept
through the Gold Coast area in the
early 1970s, massive erosion occurred
on these exposed beaches, causing
damage to the dunes, property and
infrastructure. Giant boulders and car
bodies were imported to the beach
to try to reduce the sand loss. This
widespread and shocking destruction
of an iconic Australian beach signalled
the beginning of intent by the public to
solve the problem. Nearly thirty years
later, the TRSBS was installed and
operational.

The TRSBS is a sand transport
system that collects sand from the
southern side of the river and then
pumps it to the north side, by going under the river. Once the sand is moved, the waves and currents move
sand naturally to the Gold Coast beaches. Almost immediately after installation, sand levels along the
southern Gold Coast beaches were stabilised and sand budgets along these beaches returned to normal
levels. The training walls are still in place, and fishing and boating vessels can enter the Tweed River
unimpeded (see figure 2.27).

2.6.3 Rivers
Management of river systems has been ineffective in the past when it failed to recognise the
interconnectedness of ecosystems and the importance of management techniques in parts of catchments
away from the waterway and its riparian zone. Greater emphasis on how farmers manage their lands
in recent times has yielded significant improvements to water quality, although there are still many
improvements to be made, as demonstrated by the problems in the Murray–Darling Basin.

Rejuvenation of river ecosystems can happen through a range of methods. In general, rebuilding of the
riparian zone and reinstating water flow, where possible, are the two most important actions to positively
manage rivers.

2.6.4 Forests and vegetated areas
Managing the impacts on vegetated areas has probably been one of our nation’s greatest failings since
European colonisation and with the rate of land development only increasing, it will be one of the hardest
areas to manage. Prior to European colonisation, over 30 per cent of Australia’s landmass was covered
in forest, but today that figure lies at around 16 per cent. Most vegetation loss has been to accommodate
grazing and crop lands. Although in recent years most Australian states have reduced tree clearing rates,
Queensland’s increase in tree clearing for pasture has overshadowed the improvements made in other states.
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Activism can encourage action and awareness of issues related to land cover change in forested or
vegetated areas. Because environmental outputs in supply chains (i.e. pollution) are not factored into
the economics of a product, action at a corporate level on environmental issues can come with pressure
from the public. Consumer driven actions such as organised boycotts or awareness campaigns can force
businesses to carefully consider their actions and those of their suppliers. This can eventually force changes
in corporate behaviour. One example of this is the recent campaigns about palm oil. The production of palm
oil requires the clearing of pristine rainforest vegetation across the globe to create palm oil plantations.
Activists have generated awareness of these issues and this has allowed consumers to choose products
without palm oil to take action against the environmental damage done by palm oil plantations. Many of
the world’s major manufacturers and food and beverage makers have reconsidered where they source the
oils used in their products and this has reduced demand for palm oil. It is hoped this will lead to a slowing
of the land clearing that was happening at alarming rates, particularly across south-east Asia.

FIGURE 2.28 Australia’s forest extent, 2013
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2.7 Fieldwork in the local area
2.7.1 Introduction to fieldwork
Fieldwork is an important part of geography and offers the best of what the subject is about: getting out to
experience and explore the real world. Fieldwork is always built around an investigation and the data you
collect in the field should give you a better understanding of the geographical issues at hand.

The geographic inquiry model is a framework used by geographers to help structure an inquiry. It is a
great way to help you organise your thinking as you undertake planning an investigation and it can be used
to address issues from local to global scales.

FIGURE 2.29 Geographic inquiry approach
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2.7.2 Plan
Selecting your study area
Every inquiry should start with a question or problem so begin by considering some of the issues that you
have been studying in class. Try and frame your question in such a way as to allow you scope to collect
data, analyse it, make conclusions and respond with meaningful proposals. This might mean adjusting your
geographic area or the scope of your problem.

The geographic area you select is important. If you select an area that is too large you may give yourself
too much to cover in your data collection and your analysis can also get unwieldy. Having too much to
cover also means that you may not be able to complete your analysis and develop proposals within the word
limit.

Planning and structure
Use the geographic inquiry model to structure your investigation. Develop key questions and start with as
many focus questions that you can think of — these will expand and change as you start to collect data and
research, and you get a better understanding of the issue in question.

Develop your key and focus questions to help you to organise your research and data collection. These
key questions usually take the form of:
• What and where is the issue or problem at hand?
• How and why does it occur?
• What are the environmental, social and economic impacts?
• What are the proposals and solutions?
The key questions can then be narrowed down through the use of focus questions that concentrate your

research into smaller areas. These focus questions can change and should be updated as you gather more
information through your research and fieldwork.

The example below outlines how you might structure an inquiry into a new housing development in an
area on the urban fringe. As you begin to research your focus questions you will find more information and
uncover more questions to ask, which means your investigation should be reviewed and will be constantly
evolving.
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• What and where is the development?
• How and why is the development going to influence the local landscape?
• What are the impacts of the development on the local area, economy and society?
• What solutions can be put in place to ensure that the development has minimal impact on the local

landscape?
Now is a good time to begin thinking about what sort of data you will need to collect and what sort of

research you will do. Will your primary data answer all of your questions? What types of secondary data
should you collect and where will you need to go to get it? Think about the organisations that might host
this data.

Activity 2.7a: Planning your fieldwork
1. Decide on which type of land cover you will be working on in your fieldwork report.
2. Come up with an issue or problem that you want to address for your fieldwork study. Try and frame it as a

question (e.g. Should Brisbane have a second airport runway that removes mangroves? How can we
address the spread of the cane toad in western Queensland?).

3. Create a rough outline of your investigation using the geographic inquiry model key questions.
4. Underneath each key question generate some focus questions to get your investigation started. Write down

where you might find the answer to each focus question. Is it primary data or secondary data?
5. What data collection methods will you have to employ to undertake your fieldwork?

Format options
There are many ways that you could present your report and you should think about the method that will
best communicate your information. The traditional, typed and printed hardcopy report will be the most
common format, but if you have the skills you might like to consider using an alternative format, such as
the ones listed below. It is important to remember that whatever format you use, you should always ensure
that you fulfill the requirements of the report and that you are able to include all relevant information. For
instance, a tweet thread may not give you enough scope to include all relevant information but a website
would allow you to elaborate and demonstrate your knowledge and skill.

Possible format options include:
• hardcopy report
• story map
• video
• game
• interactive web presentation
• Prezi or PowerPoint presentation.

2.7.3 Gather information
In undertaking fieldwork, you should endeavour to collect as much relevant data as possible to help your
investigation. Primary data is collected first-hand. In research, primary data holds the most weight because
it is data collected by the author to help them answer specific research questions — it is data collected
for that purpose. Secondary data is collected by someone else and can include census data, government
data and information, and research findings. Your analysis, and subsequently your decisions, solutions
and proposals, will be evidence-based provided you have collected appropriate primary data and sourced
reliable and relevant secondary data.

One of the hardest points in your fieldwork will be choosing what to measure so that you can give
yourself the best opportunity to show off your analysis skills. Sections 2.7.4 to 2.7.7 suggest fieldwork ideas
for urban areas, coasts, waterways and vegetated areas.
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2.7.4 Fieldwork ideas for urban areas

FIGURE 2.30 Sharing data collected in the
field

Urban areas are areas of constant change that most people
have some experience with. We see shops change hands,
apartment blocks go up, parks become housing estates and
roads get upgraded. Consider the following activities to
collect useful primary data.
• Urban transects
• Land use maps
• Survey

of services (e.g. transport options or health services)
• Survey

of resident opinions on an issue or proposed solution
• Field sketching
• Analysis of satellite imagery over time
• Gentrification and urban consolidation
• Public space survey

2.7.5 Fieldwork ideas for coastal areas
Coasts come in high and low energy versions. You may collect data in one or both depending on the issue
being investigated. The following activities give you opportunities to collect meaningful data while on the
coast.

Low energy coasts:
• Dune transects
• Dune profile
• Land use mapping
• Field sketching
• Wave analysis
• Wind analysis
• Sediment analysis
• Investigating beach protection measures (e.g. groynes, sand-bypass, etc).
High energy coasts:
• Field sketching
• Wave analysis
• Wind analysis.
A sample investigation Coastal Fieldwork Booklet is provided in the Resources tab.

2.7.6 Fieldwork ideas for rivers or other waterways

FIGURE 2.31 Water quality data collection
Waterways offer many opportunities to measure and
collect useful field data. Everything from an intermittent
stream to a raging river can give geographers great data.
Try the following examples.
• Flow analysis — velocity
• Water quality
• Land use mapping
• Historic imagery comparison
• Stream bed measurements

or survey
• Field sketching
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2.7.7 Fieldwork ideas for vegetated areas
Most schools have access to some sort of vegetated area and a properly remote patch of forest may not be
too far away. The following fieldwork ideas should be achievable for most.
• Canopy analysis
• Quadrat analysis
• Vegetation mapping
• Infrastructure mapping
• Field sketching
• Soil sampling.
See the SkillBuilders in the Resources tab for practical guides on various geographic techniques.

Activity 2.7b: Collect your data
1. Collect your field data.
2. You will need to represent your data visually. Think about what the most suitable method will be to represent

your data. Consider what message you want to convey to and how you can do that most efficiently without
confusion.

3. Find some online tools to help you represent and analyse your data. There are many simple online data tools
that you can use to help your reader understand your issue.

2.7.8 Analyse the data
Once you have collected your data you need to analyse it. There are a number of methods to do this.
Generally, you are looking for patterns in the data that are related to the topic at hand. Sometimes these
patterns are self-evident (i.e. poor water quality near an industrial area) but sometimes additional data needs
to be collected or analysed in conjunction with your data to draw out the message.

The primary data that you collect and secondary data that you select and interpret should be able to
help you explain the geographic processes at play in your issue and why they have led to the source of
any geographical challenges. Your analysis should also focus on the different impacts that could occur as
a result of your challenge continuing. You should be able to extrapolate from your analysis to generalise
about the impacts of your issue.

Think about different ways to visualise your data so that you can demonstrate your understanding of
the processes involved in each issue and the analysis that you have undertaken to reach your findings. You
can use traditional methods to present data such as maps, tables, charts, field sketches or photographs, but
you can also consider other methods, such as data visualisations or digitally generated maps using spatial
technologies.

Spatial technologies
Spatial technologies are the tools of geographers. They help us answer ‘where’ questions and can help us
illuminate some of the issues that geographers study. They are used in a range of geographical and non-
geographical ways, including environmental management, species tracking, weather and climate analysis,
oceanic and inland water monitoring, economics and history.
Geospatial technologies help us to measure, analyse and represent spatial or geographic information,

usually digitally.
In regards to your field study, you could use spatial tools to:
• examine land use and/or land cover

from a satellite image
• investigate public transport and cycling infrastructure in the area around your place of study
• visualise census and other demographic data using Google Maps or the ABS online mapping tools
• visualise environmental data like earthquakes or species extent using online digital tools
• map data you have collected in the field, such as water quality data or survey results.
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FIGURE 2.32 Geospatial technologies in the field

Source: © State of Queensland 2018.

2.7.9 Evaluate the options
Evaluating is the art of selecting or choosing between options. You should consider a range of proposals
and then choose the best one. It is important that you have clear and measurable reasons as to why you have
chosen the option you chose. This may come down to the data you have collected while in the field.

2.7.10 Propose action
The ultimate reason you are undertaking all of this fieldwork and collecting all of this data is to make
recommendations in order to effect change around the issue you have selected. Consider developing a set
of criteria that you can use to help you evaluate your proposals.

2.7.11 Communicate your ideas
The last task is to put all of your planning, research, data, analysis and decision-making into a coherent
piece of writing that can be presented. You will be given specific guidelines on how to structure and present
your findings so make sure you understand what is required of you. A sample and scaffolded field report are
provided in the Resources tab.

Before you submit your work, take time to review it or have someone you know read it to ensure it makes
sense and flows logically. Having someone who hasn’t seen it before can be advantageous as they will be
looking at it with a neutral point of view, while you are very familiar with your work. Good luck!

Activity 2.7c: Write a field report
1. Write your field report.

Two useful resources are provided in the Resources tab of your eBook. These are:
• A scaffolded Field Report Booklet
• A sample Coastal Fieldwork Booklet.
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Resources

Digital documents Sample investigation: Scaffolded Field Report Booklet (doc-31437)

Sample investigation: Coastal Fieldwork Booklet (doc-31436)

Video eLessons SkillBuilder: Constructing and describing a transect on a topographic map (eles-1727)

SkillBuilder: Constructing a land use map (eles-1755)

SkillBuilder: How to develop a structured and ethical approach to research (eles-1759)

SkillBuilder: Creating a survey (eles-1764)

SkillBuilder: Using advanced survey techniques — interviews (eles-1742)

SkillBuilder: Understanding satellite images (eles-1643)

SkillBuilder: Interpreting satellite images to show change over time (eles-1733)

SkillBuilder: Constructing a basic sketch map (eles-1661)

SkillBuilder: Constructing a field sketch (eles-1650)

Interactivities SkillBuilder: Constructing and describing a transect on a topographic map (int-3345)

SkillBuilder: Constructing a land use map (int-3373)

SkillBuilder: How to develop a structured and ethical approach to research (int-3377)

SkillBuilder: Creating a survey (int-3382)

SkillBuilder: Using advanced survey techniques — interviews (int-3360)

SkillBuilder: Understanding satellite images (int-3139)

SkillBuilder: Interpreting satellite images to show change over time (int-3351)

SkillBuilder: Constructing a basic sketch map (int-3157)

SkillBuilder: Constructing a field sketch (int-3146)

2.8 Review
2.8.1 Chapter summary
This chapter has covered some key points about responding to local land cover transformations.

Processes resulting in land cover change

• Two anthropogenic processes that affect land cover are urbanisation and resource exploitation.
• Natural processes impact land cover, and erosion and deposition of sediment are two long-term

processes that shape the land around us.
• Coasts have a number of different physical processes at play that affect coastal landforms such as

erosion and deposition, dune systems, rivers and waterways, and longshore drift.

The spatial pattern of land cover change

• Topography, climate and economic reasons (based on human needs and wants) drive most land cover
change through agriculture, which has the largest impact on land cover change.

• Australia has a high proportion of the population living in cities and the trend over the past 100 years
and into the future will be increasing urbanisation, which affects land cover such as forests and farms
as they give way to houses, industry and commercial land use.

• Deforestation occurs when forests are removed, most often for agricultural development, urbanisation
or to use the wood as a resource.

• Queensland has an exceptionally high rate of land clearing, predominantly occurring in the Brigalow
Belt and the Mulga regions of central-southern Queensland.

• Mining has long played a role in Queensland’s history and still contributes to changes in land cover.
• Natural hazards can have a devastating impact on the natural environment and on land cover in

particular due to their scale. In Queensland the most common natural hazards are bushfire, cyclone and
drought.
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The effects of land cover change

• Land cover changes affect different environments in different ways and these changes also impact on
people.

• Development on coasts removes vegetation and habitat, and causes erosion and damage to dunes.
• Land cover changes can have profound impacts on our waterways and rivers, leading to impacts on

agricultural and rural communities along waterways.

Connections between people and physical systems

• Impacts of land cover change in forested areas include the associated flora and fauna species loss, and
erosion.

• The connection between land cover, place and local people is strong, important and necessary.
• The land is of great significance to Indigenous Australians. Their understanding of features and

elements of local areas grows from their connection to place.
• Indigenous Australians have an ancient history of agriculture including harvesting and cultivating

crops for food, and damming of waterways for water storage and agricultural use.
• Contrary to previous portrayals, Indigenous housing was often permanent and existed across Australia.
• Indigenous Australians have used fire for land management, to enable access to parts of the

environment, for hunting and for ceremonial purposes.

How can we mitigate our negative impacts on the land?

• Ways to mitigate our negative effects on the land include undertaking and applying research on
sustainable development and urbanisation, permaculture, and proactively managing coasts and rivers.

• Activism is a method that can encourage action and awareness of issues related to land cover change in
forested or vegetated areas.

Fieldwork in the local area

• Fieldwork is an important part of geography and the geographic inquiry model can help provide a
framework for investigation.

2.8.2 Key questions revisited
You should now be able to answer the following questions.
• What is land cover change?
• How is land cover important to us environmentally, socially and culturally?
• What processes are involved in local land cover changes?
• What are the impacts of local land cover changes?
• How can we manage local land cover changes to maximise sustainability?
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