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The Challenge of Resource Management
Option B: Water Management

1

What’s in my knowledge Organiser?
1. Unit Sheets / Checklists
This will help you know what is required at
each stage of your learning.

2. Powerful Knowledge
The key information you need to recall

3. Practice Pages
Use the knowledge from section 2 to practise
exam questions here.

4. Revision Tools
Tasks to help you embed your knowledge.
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1. Unit Sheets / Checklists
This will help you know what is required at each
stage of your learning.
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Topic Check list: Resource Management-optional choice water

Resource Management:
I can describe the importance of food, water and energy to the economic and social wellbeing.

I can describe the distribution of resources around world.
I can explain why resources are unevenly distributed around the world.
Resource management core content
I can describe the distribution of resources around the UK.
I can explain the changing demand for different foods in the UK.
I can explain why food miles are increasing in the UK.
I can explain organic produce.
I can describe the different industries involved in agriculture (agribusiness) and explain how they are changing
in the UK.
I can explain the changing demand for water in the UK.
I can describe the problems with water quality and pollution in the UK and how they can be managed.
I can explain how the UK is trying to manage water to meet supply and demand.
I can describe the UKs energy mix and how it has changed over time.
I can explain how the UK can reduce its reliance on fossil fuels.
I can describe and explain the economic and environmental issues with exploitation of energy sources.
Resource management option: Water
I can describe the global distribution of water resources both surplus and deficit
I can explain why water consumption is increasing
I can explain and evaluate the different factors which effect water availability including:
•
Climate
•
Geology
•
Pollution of supply
•
Over-abstraction
•
Limited infrastructure
•
Poverty.
I can analyse the impacts of water insecurity including: waterborne disease
•
Water pollution
•
Food production
•
Industrial output
•
The potential for conflict where demand exceed supply.
I can explain and evaluate how water supplies can be managed to increase supply in certain areas
I can use an example to show how managing water through a transfers schemes has both advantages and
disadvantages
I can explain how water resources can be managed sustainably
I can use an example of a local scheme which has managed water sustainably to increase water supplies.

2. Powerful Knowledge
The key information you need to recall
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Resource management: Water

Grey Water

Ground water management
Over-abstraction
Sustainability
Waterborne disease
Water conflict
Water conservation

Water deficit
Water insecurity
Water quality
Water security
Water stress
Water surplus
Water transfer

Glossary of key terms
Wastewater from people’s homes that can be recycled and put to good use. Uses include water for
laundry and toilet flushing. Treated greywater can also be used to irrigate both food and non-food
producing plants. The nutrients in the greywater(such as phosphorus and nitrogen) provide an excellent
food source for these plants.
Regulation and control of water levels, pollution, ownership and use of groundwater.
When water is being used more quickly that it is being replaced.
Development that meets the needs of the present without limiting the ability of future generations to
meet their own needs
Diseases caused by microorganisms that are transmitted in contaminated water. Infection commonly
results during bathing, washing, drinking, in the preparation of food, or the consumption of infected
food. eg cholera, typhoid, botulism.
Disputes between different regions or countries about the distribution and use of freshwater.
Conflicts arise from the gap between growing demands and diminishing supplies
The preservation, control and development of water resources, both surface and groundwater, and
prevention of pollution
This exists where water demand is greater than supply.
When water availability is not enough to ensure the population of an area enjoys good health, livelihood
and earnings. This can be caused by water insufficiency or poor water quality.
Quality can be measured in terms of the chemical, physical, and biological content of water. The most
common standards used to assess water quality relate to health of ecosystems, safety of human
contact and drinking water.
The reliable availability of an acceptable quantity and quality of water for health, livelihoods and
production.
Water stress occurs when the demand for water exceeds the available amount during a certain period
or when poor quality restricts its use.
This exists where water supply is greater than demand.
Water transfer schemes attempt to make up for water shortages by constructing elaborate systems
of canals, pipes, and dredging over long distances to transport water from one river basin to another.

The importance of resources.
Resources are things that people use. Some resources are
essential for survival, whilst others are needed to maintain a
standard of living.
Food
People cannot live without
food. The average person
needs to consume between
2,000 and 2,500 calories per
day. The actual number of
calories needed depends on
factors such as gender, age, height and level of activity.
Eating too few calories causes weight loss and a lack of energy.
People who do not have enough food to eat find it difficult to
work. If there are too many people in a country who are unable
to work, then that country will lose a lot of money. Consuming
too many calories causes weight gain. People who eat too much
can also find it difficult to work.

Water
People cannot live without water. Water
makes up about two thirds of a person's
body. We need it for our body to
function, e.g. to absorb nutrients and get
rid of waste. Each person should drink
between 1.6 and 2 litres of water a day.
The actual amount of water needed
depends on factors such as the air
temperature and the type of activity
that a person undertakes each day.
Water is also used to keep ourselves
clean and healthy, and is also needed to
grow food and for industry. In drier
countries or drier seasons, irrigation
enables crops to grow. Industry uses
water in many ways, such as cleaning,
cooling and as a raw material in
production.

Energy
Energy has many uses. It heats homes and offices, cooks our food
and powers transport. Much of the energy that is used is in the
form of electricity. This is called secondary energy - primary
energy sources, such as fossil fuels or the wind, have been used to
generate it.
Energy affects both food
supplies and industry.
Mining and growing
biofuels required to
generate energy takes up
valuable farmland, which
reduces the amount of
food available to eat. And
if energy is more
expensive or in short
supply, then it costs more
to produce and transport
food. This is passed on to
consumers through an
increase in the price of
food.
Provision of food in the world and the UK.
There is enough food to feed everyone on the planet,
but globally there are still 1 billion people experiencing
food insecurity. Food supply and consumption are not
evenly distributed.
Food security is when people have enough nutritious and
affordable food to eat. Food insecurity is when people
go hungry or are malnourished.
Wealthier countries import food and subsidise farming
to make food more affordable. This creates a food
surplus and there is plenty to go around. Poorer
countries have a food deficit. They struggle to grow
enough to feed people and cannot afford to subsidise
farming or import more food.

Distribution of global resources
Global Inequalities in the supply and
consumption of food

Food consumption varies and unevenly
distributed. The highest calorie intake
is in the SA and Europe whereas the
lowest consumption is in Sub-Saharan
Africa. For food production there is low
output in regions like Africa due to
drought, low and unreliable rainfall, lack
of technology, education and training.

Global Inequalities in the supply and
consumption of water

Regions with a water surplus have a plentiful
supply of water with supply exceeding
demand. These regions include North
America, Europe and parts of Asia. Other
regions have a water deficit, where demand
exceeds supply and supplies are under
pressure. Regions with high rainfall usually
have a water surplus. Areas with low rainfall,
such as in hot deserts, are more likely to
have a water deficit.

Global Inequalities in the supply and
consumption of energy

Provision of food in the UK.
Food in the UK
The UK does have food security. Around
40% of the UK's food has been
imported and much of it has been
processed.
The growing demand for food imports
In the past, people ate food that was in season,
e.g. cabbages and leeks in the winter and
tomatoes and cucumbers in the summer.
Nowadays, people in wealthier nations can eat
any type of food at any point in the year.
Heated greenhouses allow crops to grow out of
season and cold storage allows food to be
transported from other parts of the world.
Trans-national corporations (TNCs) work in
several different countries, processing food
and exporting it across the globe.

Agribusiness
The demand for organic produce
Organic foods are grown without using any
chemicals. They use natural fertilisers, such as
animal manure, and natural predators instead
of chemical pesticides. The consumption of
organic produce has risen in the UK as fewer
people are prepared to eat food that has been
sprayed with harsh chemicals.
When farmland is converted to become
organic, yields initially drop, but then they can
improve to similar levels as non-organic crops.
Organic farms are environmentally sustainable,
in that they don't use artificial chemicals.
Some people believe that organic farming is
unsustainable as it can lead to a greater use of
land area.

Advantages
•

•
•

•

Does not use
chemicals like
pesticides and
fertilisershealthier to eat
More ethical and
environmentally
friendly
Good for ‘buy
local’ and
supports local
farmers.
Environment
better protected.

Disadvantages
•

Organic food is
more expensiveoften a luxury
item so not
everyone will buy
it.
•
Smaller scale
which makes it
more expensive.

Agribusiness is where intensive
farming maximises the amount of food
produced. Farms are run commercially
with smaller farms often sharing
equipment such as combine harvesters.
These farms also require high inputs
of chemicals and machinery.
An Example of agribusiness is Lynford
House Farm in East Anglia. It is a
large farm of 570 hectares. The farm
has done the following.
• The flat, fertile land is intensively
farmed to maximise productivity
and profitability
• The main crops are wheat, sugar
beet and potatoes which are well
suited to the fertile soils and a
warm, sunny climate.
• Chemicals are widely used as
pesticides and fertilisers.
• Machinery costs are high but make
the farm efficient. It only employs
a small number of workers
• The farm has invested in a 54
million litre reservoir to tackle
frequent water shortages in this
dry area.
Advantages
•
•
•

Produces lots of food to
meet demand.
UK less reliant on importing
if more food is grown in the
UK and fewer food miles.
Agricultural intensificationmore food is grown from the
same area of land.

Disadvantages
•
•
•

Use of lots of technology
which may produce
greenhouse gases
Increased use of chemicals
like pesticides and fertilisers.
Small farms out competed
by large farms

Provision of energy in the UK.
The mixture of primary energy sources used is
called the energy mix. The energy mix of the UK
consists mostly of gas, coal and nuclear fuel. The
last oil-fired power station in the UK closed in
2015.
The growth of renewable energy
The UK has been reliant on fossil fuels for many years.
Global supplies of fossil fuels were once thought to be
running out. However, as technology improves, new
supplies can be discovered and accessed more easily.
There are huge, barely tapped reserves in South
America, Africa and the Arctic.
It is estimated that gas will last another 50 years and
coal another 112 years. Around 40% of the UK's gas
supply currently comes from domestic supplies (the
North Sea). However, UK supplies of fossil fuels could
run out within just 5 years.
Renewable fuels make up less than 10% of the UK's
energy mix. The government needs to increase this
figure to 15% by 2020 to meet its European Union
target. The UK has a lot of potential for generating
renewable energy:
•Over 50% of all renewable energy generated in the UK
comes from wind farms. Most of this is from onshore
turbines, but the number of offshore turbines is
increasing.
•The amount of UK electricity generated through
hydroelectric power (HEP) has remained the same since
2012. This will not increase unless new dams are built.
•Less than 0.01% of UK energy is generated through tidal
power. The UK is an island nation and could generate
around 20% of its electricity using waves and tides.
•Solar panels are becoming more common, particularly on
peoples' homes. The UK government think that 4% of our
electricity could come from solar power by 2020.

Energy
source

Economic issues

Environmental issues

Nuclear

•

•

•
•
•

Renewable •
– Wind
•
farms
•

•

Nuclear power plants are
very expensive to build.
The proposed new Hinkley
Point plan could cost more
than £18 billion, with
funding from China.
Decomissioning old nuclear
power plants is expensive
Construction of new plants
provides job opportunities
Construction of new plants
provides job opportunities
and boosts the local
economy.
High construction costs
May have negative impacts
on local economy by
reducing visitor numbers
Some wind farms attract
visitors by becoming tourist
attractions
At Delabole wind farm in
Cornwall, the UK’s first
commercial wind farm,
local homeowners benefit
from lower energy bills. The
wind farm has also set up a
Community Fund.

•
•

•

•

•
•

The safe processing and
storage of the highly toxic
and radioactive waste is a
big problem.
Warm waste can harm
local ecosystems
The risk of harmful
radioactive leaks

Visual impact on the
landscape. IN the Lake
District, concerns about
falling visitor numbers
have resulted in several
plans being rejected.
Winds farms avoid
harmful gas emissions and
help reduce ht carbon
footprint.
Noise from wind turbines
Construction of a wind
farm and access roads can
impact on the
environment.

Water resources in the UK
Around 80% of the global population experience water
insecurity. Water supply and consumption are not evenly
distributed.
The UK has an overall water surplus although there are
variations in the amount of rainfall across the country, for
example places in the west receive much more rainfall than
those in the east. There are also variations in the population
density, eg the south east has a much higher population density
than Wales, which is in the west.

Water surplus and water deficit
There is a fixed amount of water on the planet. Some is stored in the oceans and ice
caps and some circulates as the water cycle. The amount of water available in an
area is dependent on factors such as rainfall, temperature and population.
•Higher rainfall leads to more water. Some places can have too much rainfall, which
leads to flooding.

•Higher temperatures cause evaporation. If water evaporates, then less is available
for people to use.
•Higher populations use more water. This means there is less available to share
around.
Areas of water surplus have more water than they need. Excess water flows along
rivers and out into the sea, but can become a problem if it floods the land. Areas of
water deficit have too little water.
Factors affecting availability and consumption:

The changing demand for water
In the past, people used far less water. Water use has
increased as more people wash cars, take longer showers and
water their gardens. The average person uses around 150 litres
of cleaned and treated water every day. Farming and industry
also use large quantities of water. Only a proportion of the UK's
total water use comes from within the country. Imported
products, like food and cotton, use up water resources in the
countries where they are grown. The UK's water footprint is a
measure of the total water used both within the UK and in other
countries through imported products.

What are the impacts of water insecurity?

1) Waterborne diseases and water pollution
In countries where water supply infrastructure is
limited, there may be litter or no sanitation. There
may be open sewers and high levels of pollution in
rivers and other water sources. Contaminated
drinking water can cause outbreaks of lifethreatening diseases such as cholera and
dysentery. With a shortage of clean water, people
may have to queue for a long time to obtain a
supply from standpipes. This wastes time and
reduces levels of productivity.

2) Food production.
Agriculture uses 70% of global water
supply and suffers the most from
water insecurity. Drier regions of the
world with unreliable rainfall are most
at risk. The USA supplies 30% of the
world’s wheat, maize and rice.
Droughts and water shortages are
serious issues across much of the
USA and can have a global impact on
food production and supply.

3) Industrial output
Growth of manufacturing industry
particularly in NEEs, is making increasing
demands on water supplies

4) Water conflict
In the past, wars were fought over oil
supplies – in the future, they may be
fought over water. This is because water
sources, such as rivers and groundwater
aquifers, cross national and political
boarders. Many of the world’s great
rivers such as the Nile and Danube flow
through several countries. Issues such as
reservoir construction and pollution can
impact on more than one country and
create conflict.

Strategies to increase water supply
As the global population continues to
increase, countries are finding ways to secure
water supplies.
Dams and reservoirs
Rivers transport water to the
sea. Dams block rivers so that reservoirs of
water build up behind, rather than drain
away. This provides large supplies of drinking
water all year round and reduces water
insecurity, especially where precipitation may
be seasonal. Dams and reservoirs can also
prevent flooding, as the flow of the river is
controlled, and they can generate electricity
through hydroelectric power (HEP). There
over 600 dams in Africa. The Akosombo dam
in Ghana and the Aswan dam in Egypt are two
of the largest.
Water transfers
When a country has a water surplus in one
area and a water shortage in another,
supplies can be transferred. This is called a
water transfer scheme. Reservoirs collect
and store water in areas of high
rainfall. Canals and pipes transport the
water to rivers or reservoirs in other parts
of the country. Water transfer schemes can
be found in lots of different countries. The
city of Las Vegas is able to exist in the
Nevada Desert because water is
transferred to it.

Desalination plants
It is not possible to drink
seawater as it contains
salt. Desalination plants remove
the salt from seawater to make
it safe to drink. Desalination
plants could solve many of the
world’s water insecurity issues,
but the process is expensive
and therefore not
viable in some
developing countries.
The UK has opened
its first desalination
facilities on the river
Thames. The plant
removes the salt from tidal
water from the river Thames
to help the UK during times of
prolonged low rainfall and
drought.

The Earth despite being called the ‘blue
planet’ only has 3% fresh water-water
which is available to drink. The rest is
salt water.

Desalination: The process of removing
salt from sea water.

Advantages for South Africa:

Large Scale Water Transfer
Scheme

•
•

Lesotho highland water project
Lesotho is a highland country in
southern Africa surrounded by the
country of south Africa. It has few
resources, high levels of poverty, and
is unable to feed its growing
population. Most farms are
subsistence and productivity is low.
Despite experiencing food insecurity,
Lesotho has a water surplus. The
mountains receive high rainfall and
the demand for water is low.
What is the Lesotho highland water
project?
It’s a huge water transfer scheme
aimed to help solve the water
shortage in South Africa. 40% of the
water from the Segu river in Lesotho
will be transferred to the Vaal in
South Africa.
The main features are:
• Water is transferred to South
Africa via a 32sk tunnel enabling
HEP to be produced at the Muela
plant.
• 200km of tunnels will exist
carrying 2000 million meters
cubed of water to South Africa
each year.
• The project will take 30 years to
complete.

•

Advantages for Lesotho:
•
•
•
•

•
•

Provides 75% of its GDP
Income from the scheme helps development
and to improve standard of living
Supplies the country with all its
hydroelectric power requirements
Improvements to transport infrastructure
with access roads built to the construction
sites
Water supply will reach 90% of the
population of the capital, Maseru
Sanitation coverage will increase from 1520%

Disadvantages for Lesotho:
•

•

•

•

Building of the first two dams meant
30,000 people had to move from their
land
Destruction of a unique wetland
ecosystem due t the control of regular
flooding downstream of the dams
Corruption has prevented money and
investment reaching those affected by
the construction
Construction of the Polihali Dam will
displace 17 villages and reduce
agricultural land for 71 villages.

Provides water to an area with an uneven
rainfall pattern and regular droughts
Provides safe water for the 10% of the
population without access to a safe water
supply
Fresh water reduces the acidity of the
Vaal River Reservoir. Water pollution from
industry, gold mines and sewage was
destroying the local ecosystem.

Disadvantages
Disadvantages for South Africa
•
•
•

•

Costs are likely to reach us$4 billion
40% of water is lost through leakages
Increased water tariffs to pay for the
scheme are too high for the poorest
people
Corruption have plagued the whole project.

Local Scheme Water Project in LIC/NEE
The Wakel River Basin project

Increasing public awareness

Background information•
•
•
•
•
•

•

Rajasthan is a region in North West India.
Driest and poorest part of India
Largely covered by the Thar desert
Summer temperatures can reach 53 degrees Celsius
Rainfall is less than 250mm per year
96% rainfall falls between June and September

•

•

The Wakel River Basin•
•
•

Located in the south of Rajasthan
Increase water supply and storage
Raise awareness in local communities of the need for
effective water management

Increasing water supply: Rainwater harvesting
•
•
•

Taankas used to collect surface run off from roofs
Johed- small earth dams to capture rainwater
Pats- Irrigation channels that transfer water to the
fields

Taankas

Education is used to increase awareness of
conserving water
By conserving water, water security is
increased
This reduces problems such as soil erosion,
desertification and groundwater pollution

Sustainable water projects
Some solutions to water insecurity are more sustainable.
Water conservation

Modern appliances use a lot of water, e.g. dishwashers
and washing machines. Also, people use vast quantities of
water to clean cars and to water gardens. Water
conservation involves using less water. There are many
measures people can take in order to achieve this. Dualflush toilets require less water every flush and modern
appliances are designed with water conservation in mind.
Water companies can install water meters to measure
the amount of water that households use and charge
them accordingly. This encourages people to use less. At
a national level, water companies try to conserve water
by fixing leaking pipes.
Groundwater management
Groundwater is under increasing threat from overabstraction and pollution. Substances such
as nitrates enter aquifers as a result of farming. Mining
and fracking have also been linked to the pollution of
groundwater.
In the UK, the government has designated safeguard and
protection zones, where any developments are carefully
planned and managed. This involves mapping the flow of
groundwater supplies and soil and rock types. Response
measures are in place to clean up any pollution that
arises.

Grey Water
Grey water is water that is
not pure. It has either
been used previously or it
is untreated rainwater.
The idea behind using grey
water is that some uses of
water do not require water
that has been purified. An
example of this is flushing
toilets. Some companies
now use rainwater to flush
the toilets in their offices.
Collecting rainwater is
called rainwater
harvesting. Households can
harvest rainwater in water
butts and use it to water
gardens.

3. Practice Pages
Use the knowledge from section 2 to practise
exam questions here.
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Suggest how inequalities in the consumption of resources
influence well-being (6 marks)

Outline one reason for the development of fracking in the UK . (2
marks)

Outline one advantage of the trend towards agribusiness in the UK.
(2 marks)

Outline one way that demand for water has changes in the UK (2
marks)

Explain why nuclear energy causes conflict between different
groups of people. 6 marks)

Using Figure 4 and your own understanding explain how
location impacts on food insecurity. (4 marks)

Explain how water security can be improved (6 marks)

Outline one reason the UK uses less fossil fuels.
(2 marks)

Explain how different strategies can be used to make water
supplies more sustainable. (6 marks)

A large scale water transfer scheme can have both advantages and
disadvantages’
Explain this statement using an example you have studied. [6
marks]

Using Figure 12 and your own understanding, suggest why
water transfer schemes are needed in the UK. [4 marks]

Explain how successful a local scheme in an LIC or NEE has
been in improving water security (6 marks)

Describe the distribution of countries which had 76–90% access to
basic drinking water services as shown in Figure 12. (2 marks)

Name one country with a 91–100% access to basic drinking water
services (1 mark)

Explain why some countries have limited availability water (6
marks)

Explain impacts of water insecurity (6 marks)

4. Revision Tools
Tasks to help you embed your knowledge.
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Inequality

Resources

• Complete key term graphic organisers
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• GCSE the patterns and trends for the graph and map

• G

• C
• S
• E

• G
• C
• S
• E
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• GCSE the patterns and trends for the graph and map
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• GCSE the patterns and trends for the graph and map

• G

• C
• S
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• G
• C
• S
• E
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Agribusiness
Organic Produce
Definition: _____________________

• Colour your
thermometer
to decide how
successful the
strategy is for
dealing with
the Uks
problem of
importing food.

______________________________

Definition: _____________________

______________________________

______________________________
______________________________

• Outline the
advantages and
disadvantages

Advantages

Disadvantages

Advantages

Disadvantages
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Provision of Energy in UK.
Trends
Main events:

Nuclear:
Economic Issues

Renewable
Economic Issues

Nuclear:
Environmental Issues

Renewable
Environmental

Water Deficit

Water Surplus

• Complete key term graphic organisers
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Impact of Water Insecurity
Impact

Impact

Place Specific Example

Place Specific Example

Impact

Place Specific Example

Impact

Place Specific Example

Methods of Increasing Water Supply

Desalination

Water
Transfer

Dams &
reservoir

Local Water Project

Large Scale Water
Transfer Scheme

Background Info/Place Specificity

Advantages

Disadvantages

Background Info/Place Specificity

Advantages

Disadvantages

Sustainable Water
Project

Background Info/Place Specificity

Advantages

Disadvantages
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