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9.1 The global distribution of resources

On this spread you will find out about the uneven distribution of resources and

their significance for human well-being

The significance of food,
water and energy

Most people will agree that quality of life will
depend on having enough food to eat, sufficient
water for drinking, washing and sanitation, and
enough energy for their daily lives. Quality of life
is not the same as standard of living. Availability
of resources such as food, water and energy is
important for social and economic well-being.

What are resources?

A resource is a stock or supply of something
that has a value or a purpose. The three most
important resources are food, energy and
water. Adequate supplies of these resources are
essential for countries to develop.

These resources are unevenly distributed across
the world. Most HICs have plentiful supplies

and enjoy a high standard of living. But many of
the world’s poorer countries, such as those in
sub-Saharan Africa, lack resources and struggle
to improve quality of life for their people. As the
world’s population continues to grow, resource
management will present many challenges.

Food

The World Health Organization (WHO) suggests
the we need 2000-2500 calories per day to be
healthy. Over a billion people fall below this
figure (map A). A further two billion have a poorly
balanced diet lacking in minerals and vitamins,
and so suffer undernutrition or malnutrition,
resulting in a range of illnesses and diseases.

People need to be well fed to be productive at
work and contribute to the economic development
of their country. Obesity (being overweight) is an
increasing problem.

China, India, the USA and Brazil produce the
most food, yet there is still hunger in these
countries. The countries with the highest daily
calorie intake per head are Austria, the USA,
Greece and Belgium.
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o Areas where hunger was a problem in 2020

Prevalence of undernourishment

in the total population

[0<2.5% W 25-35%

m25-4.9% B>35%

@ 5-14.9% 1 Data not available

W 15-24.9%
Country GNI per HDI ranking Water per

head (USS$) head (m?)

Canada 46370 16 80420
Australia 50050 8 210000
Saudi Arabia 55840 40 75
Burkina Faso 1970 182 710
Niger 1040 189 181

o Water supply data for countries at different levels of development

Water

Water is not only essential for people and animals to
drink, but is vital for crops and food supply and also as a
source of power. As the world’s population grows, more
people are faced with a shortage of water.

The imbalance in supply is due mainly to variations in
climate and rainfall. Rainwater needs to be captured in
reservoirs or taken from rivers or underground aquifers.
These are very expensive and require high levels of
investment.

Many of the world’s poorest countries have a water
shortage (table B). The UN estimates that by 2025 there
will be 50 countries facing water scarcity (map C).

There are significant differences in water use
between HICs and LICs/NEEs (pie chart D).

Construct a table to identify t
€conomic and social well-being.

9 Projected areas of water scarcity by 2025

o How water use links to a country’s income

HICs LICs/NEEs
Agricutural Agricuftural
use Industrial o
: 30% use 82%

59%

Domestic use Industrial use Domestic use

11% 10% 8%

@ Little or no water scarcity [ Physical water scarcity

chi i t esti
(] App Oa g physical [ Not e ate T i r
é i St ted W Eco QmJC watel
ater sca City scarci; Yy

Energy

Think of the energy needed in your home and
school for light and heat, and to power things like
cookers,. TVs and tablets. Energy is required for
econ(?mrc development, It powers factories and
machinery and provides fuel for transport. In the
Past many countries could depend on thei.rown
energy resources, Today the situation js much more
complex, with energy being traded worldwide,

Energy consumption is increasing as the world
becomes more developed and demand increases
(graph E). The world’s richest countries use far more
than Poorer countries in Africa and the Middle East
The Middle East supplies much of the world’s o] ei
its own consumption is relatively small, ’

Energy consumption in quadrillion Bty

% OECD** Americas m OECD Europe OECD Asia
& Non-OECD Europe and Eurasia  w Non-OECD Asia
® Middle East  m Africa & Non-OECD Americas

" Projected consumpti
. ) . ption
The OECD is an econgrmc organisation of 37 countries to
Support economic Progress and world trade.

As NEEs become more industrialised, the demand for

energy will increase and patt. i
il e p ernsofenergytradmg

6 Global energy consumpti ]
e ption by region, 1990-2
(quadrillion British thermal un/'ts)g 750

Practice question

Describe the global inequality in
the availability of food or water or
m the most extreme hunger? SISy imarks)

st levels of hunger. Tips

1 LookatmapaA.

a W.hl(fh continent has the highest percentage of hungry people?
b Within this continent, which countries suffer fro .

¢ Describe the parts of the world with the lowe

2 lookat map C.
* You should write about one

only, from food, water or
energy.

a Whatis the difference between ¢
b Describe the distribution of the area

= 3 < - )
physical’ and ‘economic water scarcity?

. S experiencing physical water scarcit
3 Describe the patterns of energy inequality (graph E) o

* In‘describing’ inequality,
focus on two or three major
contrasts in the resource’s
availability.

* Refertothe appropriate map
or graph and use facts and
figures to supportyour answer,

he significance of food, water and energy to
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9.9 Provision of food in the UK (1)

On this spread you will find out about the changing demand for food in the UK

How is demand for food changing
in the UK?

In the UK demand for food has changed si'gnificantly
in recent years as people seek greater vane’Fy, year-
round availability and healthier options. This has
resulted in a growing demand for:

o exotic high-value foods from abroad

o out-of-season produce to be available throughout
the year

o wider availability of organic alternatives.

Growing demand for high-value food
fromLICs

In 2019, 12 per cent of the food eaten in the UK c‘ame
from LICs in Latin America, Africa and Asia. Foreign
travel and the growth of ethnic restaurants have
changed the UK’s eating habits, and many foods are
imported into the country.

A growing proportion of imported foo.d consists of
high-value products. Even if the food is produced
cheaply in the LICs, high storage and transpc?rt'costs
result in high prices in the shops. Some specialist
products are expensive, such as vanillg from
Madagascar and the spice saffron, which has to be
hand-picked, from countries such as Iran (photo A?.
Despite the high prices in UK shops many farmers in
LICs and NEEs earn little from growing these products.

With the UK leaving the EU it s likely that more food
will be imported from LICs in Africa, such as Kenya.
The UK already imports a quarter of Kenya’s fresh
produce exports, including beans and peas, and more
than half of its tea exports. Many of these products are
high-value imports.

5 N Sagmasd {.\')-’E! 4 ’

6 Price negotiations at a saffron flower market

Unit 2 - Challenges in the human environment

Importing high-value foods: vegetables

from Kenya

The growing of vegetables such as mangetout is }.(eny‘a’s
biggest source of income (photo B). The cost of air freight
to keep produce fresh is very high. UK customers are
prepared to pay higher prices for vegetables when they
are not in season in the UK.

6 Vegetables produced in Kenya

Kenyan farmers only earn a fraction of the price qf the
vegetablesina UK supermarket (table‘c). Two—thlrds
are casual labourers with no job security or benefits.
They are paid very little.

Stage Price per tonne (£)| % of final price
Producer 630 12
Exporter 290 6
Packaging 280 5
Air freight/handling 1040 20
Importer 620 12
Supermarket 2500 45
Lﬂal price 5360 100

6 Price breakdown for one tonne of Kenyan mangetout

Draw a pie chart to show the breakdown of the price of
imported mangetout.

All-year demand for seasonal food

In the past people in the UK only ate foods that were in
season. Today there is a growing demand for seasonal
foods to be available throughout the year. This means

that foods need to be imported so that, for example,

people can enjoy strawberries during the winter
months (table E).

Foods that are out of season have to be imported,
and are more expensive. Transportation is usually
by air due to the perishable produce. This creates a
considerable carbon footprint, emitting greenhouse
gases into the atmosphere (see page 280).

Riverford Organic Farms, Devon

Riverford Organic Farms began as an organic food
and dairy farm in rural Devon. It supplied local
people with fresh boxes of food delivered weekly.
The company now delivers boxes of vegetables
around the UK from its regional farms in Devon,
Yorkshire, Peterborough and Hampshire. These
farms help Riverford to:

® reduce food miles
@ support local farmers
® provide local employment

® build a strong link between grower and consumer.

1 Listthe reasons why food demand in the UK has
changed in recent years.

2 Why do some imported food products sell for a high
price in the UK (photo B)?

3 How do UK shops supply seasonal food throughout
the year (table E)?

4 a Define ‘organic food’.

b Suggest why organic food has become popularin
the UK.

Resource management

Type of food | Available in UK

Months imported
and main countries
of origin

Parsnips July to March April to July (Spain)

Lettuce June to November | December to May
(Spain)

Tomatoes May to October October to June
(Netherlands)

Runner July to October November to June

beans

(Kenya, Morocco)

Strawberries | May to November |October to April (Spain,

Netherlands)
Spring April to November | December to April
onions (Mexico)

6 Out-of-season foods imported to the UK

Increasing demand for organic produce

Organic produce is grown without the use of artificial
chemicals, often used in fertilisers, pesticides and
herbicides. Organic food has become increasingly
popularin the UK, although higher labour costs often
make it more expensive. Between 2018 and 2019
overall sales of organic produce increased in value by
4.5 per cent. Home deliveries saw the highest growth,
rising by over 11 per cent.

Organic food production is often associated with

buying local produce (page 281) and producing
seasonal food.

It has been estimated that the UK would run out of food
by 21st August in a particular year if the country relied
on home-produced food. Research online to investigate
why the UK is not self-sufficient in food.

Practice question

Explain why changing demand has affected food supply
in the UK. (6 marks)

Tips
+ You should ‘explain’ (give reasons) why changing
demand has affected food supply.

» Inyour answer make clear links between changes in
demand and food supply.

» Tryto refer to some examples, facts and figures to
support your answer.

Section C - The challenge of resource management
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Local sourcing of food

Inresponse to growing concerns about greenhouse gas
emissions, there has been a move towards local sourcing
of food in the UK. This can lead to a significant reduction
in food miles and emissijons. Supermarkets and small
shops are increasingly selling and promoting locally

9 rint? produced foods, such as milk, meat, fruit and vegetables.
How does food demand affect the UK’s carbon 1ootp Restaurants and cafés make use of locally sourced
ingredients as an advertising strategy.

19.3 Provision of food in the UK (2)

On this spread you will find out how local food sour'cing.reduces agriculture’s
carbon footprint and about the development of agribusiness

. is ai nsive, but it also adds to
~thisis kno:/vn as food m:leﬁ-n':.o_';ﬁif;l?/sl:haelfet;ﬁ::iz(;r;fegf;nhouse gases (i.ncluding Farm shops and farmers’ markets (photo €) sell directly
the country’s carbon footpri ¢ the production, transportation, use and from the farm to the public and help to support the rural
carbon dioxide and methane) that comes from the p , economy. The food is fresh and ‘in season’ and may be
produced organically. The carbon footprintis reduced by
cutting down food miles, with less processing and packaging
needed. Farmers can often sell ‘imperfect’ produce which
some supermarkets refuse to sell, so there is less food waste,

nd-of-life of a product or service. o
Zgriculture contributes about 12 per cent of the UK’s total greenhou:cfog(ia?netnf:észl}c()ns.
The contribution varies between different foods (graph B). G_romegHe sisonantorint
generally reduces the carbon footprint, but therir?;i ?gfiﬁggwnast.o grown in Spain and
SR s e threicfle?(aefen;?tr:n grown in heated greenhouses. Some farms provide opportunities to ‘pick your own’
imported! This is because UK toma (PYO) fruit and vegetables (photo D). This can reduce the

farmer’s costs of harvesting, processing, packaging and
_ 2 i - o i 4 transportation, as well as reducing the carbon footprint.

A ST

Blueberries, USA

Agribusiness

Agribusinesses are large commercial farms with high
levels of investment, often part of a larger national or
international business. These farms are often highly
specialised, using modern technology, scientific research
and chemicals to maximise production. Agribusinesses
benefit from being large, enabling them to buy seeds and
chemicals in bulk and use big and efficient machines.

=2
Bananas, Domr

Strawberries, :
Spain Apples,
1600 km South Africa

ab i Zéaland ATB i.s alarge ?gribusiness in Hertfordshirg which

provides services and the latest technologies to
agriculture, construction, haulage, sport and biomass.

o Distances travelled by food imported to the UK The company farms over 2600 ha using new technologies

Beef, Argentina

e 3G
and takl‘ng Asustaiable approach to maximise food 6 Using modern technologies to maximise production
production (photo E).

Using photo E and online research, investigate any potential

B
55— -

Beef 1 Whatis meant by ‘local sourcing’ of food? conflict between the need to produce more food in the UK and the
Lamb 2 Row doesloesl sourcing of food: environmental impact of agribusiness. {
z |
Chee.se a reduce the farmer’s costs?
o i Practi ti |
Chicken b help to reduce the carbon footprint? ractice question }
Eogs 3 Describe how farm shops and ‘pick your own’ Describe the moves towards local sourcing of food in the UK. (4 marks) , i
Rice contribute towards local sourcing of food. . |
e Tips J
Tofu 4 Draw a spider diagram to show the : il
Milk advantages of sourcing food locally. Use ¢ Write about more than one ‘move’ towards local sourcing of food. :
Peas | | | ' different colours to show the advantages to * Youare asked to ‘describe’ - you do not need to offer any reasons.
0 Ik 10Ikg 20 kg 30 kg 40 kg 20k [ § the farmer and the customer. * Youshould aim to write about eight lines.
9 e 5

6 Greenhouse gas emissions in the food supply chain

Section C - The challenge of resource management 281
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o4 Provision of water in the UK (1)

f
On this spread you will find out about changes to the demand and supply 0
water in the UK

How is demand for water changing in the UK?

The UK is facing a future water supply problem. Demand for wda:;r
is high and by 2034 it may exceed supply. Irf 2019 the averagi ‘ y
consumption of water in England was 143 litres pelr peisorlmq. gee
in the UK is used. Climate chan
ie charts (A) show how water in J
?slfikely to increase the problem, as rainfall pat.terns change and
droughts become more frequent. Reasons for increasing water

! : Water demand
i wE d Miscellaneous/other 14%
e population increase, particularly in the south east of Englan ‘

. el . 0,
ater use of domestic appliances such as washing machines  yanufacturing 5/0/\
® gre '

Domestic water use
Other uses 12%
Leaks 5%

Kitchen sink and \«
dishwasher 7% i

Showering 12%

Toilet flushing 30%

> Bathing 20%
Clothes washing 14%

@ increased demand for irrigation, both in fields and cericas 3%
greenhouses

Households 47%
@ increased use for leisure, such as watering golf courses

Leakage 21%

[ Water use in the UK
@ rapid growth of house building. 6 ate

Matching supply and demand - areas of deficit and surplus

i uifers.
he main sources of waterin the UK are rivers, reservoirs and groun?wat:e; ;:qe -
Xb?):: one-third of tap water in England and Wales come}f_ fromsglt;l aenr(sj.demand i; )

i face stores. Matching su
er cent of its water comes from .su.r
if\apllenge as rain doesn’t fall where it is most needed! (maps B and C)

d).
The north and west of the UK has a water surplus (supply exFeed§ degf:egewo"
’ He?e there is high rainfall, low rates of evaporation'and plentiful sites
construction. Demand (population density) is relatively low. ; ’
The south and east of the country has a water deficit (de:mand exceet lsr;?]?:uy .
: Thies is the most densely populated part of the country, with the lowes - .
Much of southern England experiences water stress.(demand exceids ;l::geythe
(map C). Recent exceptional dry weather in East Anglia (2016-2019) has
problem more acute.

Populatio

n density Rainfall
“2 Key

= High

= Medium

Key
= Serious

= Moderate

== Low

—1Not assessed

4 e

== Moderate
* Main storage
reservoirs

Water stress in England
6 UK population density and water supply 6
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Water transfer schemes

Water transfer schemes attempt to match supply and
demand by moving water from areas with a water surplus
to areas with a water deficit. Map D identifies water
transfer schemes in England and Wales. One important
scheme transfers water via the Rivers Tyne, Derwent,
Wear and Tees as far south as Yorkshire. Despite a
growing need to increase water transfer to meet demand,
there is strong opposition for the following reasons:

® the enormous cost associated with constructing
dams, tunnels and pipelines

® potential damage to ecosystems caused by the
mixing of flora and fauna as water is transferred
from one part of the country to another

® greenhouse gases produced when fossil fuels are
used to generate the extra electricity needed to
pump water over large distances.

The Thirlmere water transfer scheme

Since 1894 water has been transferred from Thirlmere
in the Lake District to Manchester to support its
industrial growth (map E). In recent years, due

to population growth and climate change, West
Cumbria has experienced problems with the quantity
and quality of its water supplies. Historically, West
Cumbria’s main source of water was Ennerdale in the
Lake District. However, the amount being extracted
from the lake has caused environmental damage due
to the lowering of the water level.

The Thirlmere scheme (2017-2022) will transfer
water from Thirlmere, an area of surplus (2000 mm-+
annual rainfall) to West Cumbria, an area likely to
experience future water stress (< 1000mm annual
rainfall). Water will be transferred along two 30 km
pipelines using gravity flow rather than pumps, to
reduce the environmental impact.

O Maryport

Williamsgate water,
treatment werks”

; N
Bassenthwaite

Lake
Cockermouth

O Workington

Twin raw water
aqueducts i

q Keswick

aler mans

owasialor N Derwent
Water

&
Crummock [y

Water
Thirlmere
Ennerdale \
Water Buttermere

@ The Thirlmere water transfer scheme

Resource management

Key Kielder Reservoir
® Reservoir To London| \ Catcleugh/Colt Crag/Hallington
resevoirs
—> Transfer of via New; = Newcastle
water Ha.weswater ..&J,n e/Balder group
®— Proposed Thirlmere = Middlesbrough
water 3
transfers Nidd group
— Manchester Q Washburn Valley group
A Rivington group A-. &, "leeds
N Liverpools:

Longdendale Reservoirs
Sheffield
Derwent Newark
Vyrnwy gm%p .

Craig Goch Reservoir Rutland Water
/—0 Glrafham Water

Elan group
Swanseas ® Banbury Abberton

£ Carditt Farmoor ™ Culham /@aﬁmgﬁeld
sandefedd Reservoir 2 :\>

Birmingham

Tewkesbury -
Severn

Lliw Reservoirs

Veolia Water _ gipdon
Southampton,
’
Pymouthy 0 150
e e T
km

6 Water transfer schemes in England and Wales

1 Whatis the purpose of a water transfer scheme?

2 Listthree examples of water transfer schemes in the
UK (map D).

3 Suggest why few transfer schemes have been
implemented so far.

4 a Whyiswater being transferred from Thirlmere to
West Cumbria?

b Outline the main features of the transfer scheme.

Practice question

Discuss the need for transfers to maintain water supplies
in the UK. (6 marks)

Tips
e Focuson ‘discussing’ the different views on water
transfer schemes.

Use the correct geographical terminology, such as
surplus, deficit and water stress.

Refer to examples of water transfer schemes to
support your answer.

Using online research, assess the likely impacts of

climate change on matching water supply and demand
in the UK.
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Provision of water in the UK (2)

On this spread you will find out about water quality and pollution
management in the UK

Water quality ~
i inthe UK e . G

The quality of tap water in s . | s Removmgj_’ i

is among the highest in the world. {/:L/;F)uecting J _,ﬁ}:n\;:ter _,ﬁzeﬁ;g? aﬁ;ﬂ;ﬁﬂ@ | pomd o

Despite effective ar‘1d efficient 7 ﬁ’ rai A

water treatment (diagram A), a o

report from the Environment
Agency in 2020 reported that no
rivers in the UK were pollution-
free. The Water Industry Act

1991 requires local authorities to
monitor the quality and quantity
of water supplies within their area.

o The water treatment process

i idi erature,
h in indicators of water quality are the amount of dissolved oxygen, aadllty (pH()j, etir:t[;)(icants .
: l? r}:a and nutrients such as nitrogen and phosphorus. Measurem_en'ts areha SO m;er o sottled
Sas] ilrr:lsey;ticides herbicides and metals. Scientists also measure turbidity - the num
a )

particles in the water (photo B). {

s Ty 3
Filtering water to X i\k Monitoring the quality of the water )
remove sediment J =

Managing water pollution

: flmproving infrastructure
| for wastewater and
/w% u | sewage treatment 7
N
Imposing strict regulations %‘ | ;
on uses of water j

What are the causes of
water pollution?

Diagram C shows the main causes
of water pollution. Notice that these [

ff Restricting recreational w
use of water sources ,L,%

Legislation restricting
.. what can be discharged
: . intorivers

\ e ———

involve sources on land and at sea.

=
Agricultural pollution

Organic matter such as milk, food, '
crops, dirty water, silage effluent and slurry is
highly polluting to watercourses. The bacteria that :?rT
already present in water use organic matter to multiply
and at the same time they remove oxygen from t.he
water. Without oxygen the fish and small |nse§t llfe

in watercourses cannot survive. One litre of milkis as
damaging to a river as 40 litres of raw sewage!

6 How the Environment Agency manages water quality

Since 2018 the government’s ‘Farming rules for
water’ require farmers to:

® restrict the amount of chemicals they use and not
to apply them near rivers, springs or boreholes
® keep animals 50m away from sources of water

e plant and maintain vegetation breaks around fields
to prevent runoff into streams

o Sources of water pollution

Unit 2 - Challenges in the human environment

Resource management

® restrict ploughing to maintain soil structure and prevent soil erosion

® control the use of manure and use effective storage to avoid spills and
water contamination.

Urban water pollution

Detergents from washing machines and runoff from houses, paved
streets and roads are the main sources of water pollution in urban

areas. Sustainable Drainage Systems (SuDS) (see page 206) are ways of
reducing urban water pollution.

In 2010 Northern Ireland Water opened the Belfast Sewers Project (costing =
£160 million). Prior to the investment, water quality in the city had been
affected by leaking sewers and overflows following periods of heavy rain.
The sewer networks have been repaired and upgraded, increasing the
city’s ability to cope with storm water (photo D). A large drainage tunnel
has been constructed to increase storm water capacity. The project has
been successful in reducing the pollutant load from the sewage system !
into the River Lagan and its tributaries by 85 per cent. o

These children playing in floodwater in
Belfast in 2012 did not know that it was
contaminated with sewage

Industrial pollution

When the last of the three collieries in the Taff Bargoed Valley in South
Wales closed, the highly toxic mine water contaminated local water
supplies (photo E). The Coal Authority built a treatment system with a
pumping station which now treats up to 120 litres of mine water per second,
preventing an estimated 72 tonnes of iron from entering the river every year.

The treatment system is part of the local community park. The large
pollution-free wetlands are a valuable wildlife habitat for many species,
and the river and lakes are used for fishing and canoeing.

Strict government legislation - Control of Pollution Act (1974) and
Water Resources Act (1991) - aims to control water pollution from
manufacturing and chemical industries. Forexample, under this act

: . 2 . . . 6 Water pollution downstream of
industries are not allowed to ‘permit any poisonous, noxious or polluting abandoned coal mines in South Wales
matter or any solid waste matter’ to enter rivers, aquifers or the sea.

1 Lookatdiagram C.

The principle ‘the polluter pays’ - those who produce pollution should
bear the costs - underpins the regulation of pollution. Do you agree with
this principle, and should it be applied in all cases of water pollution?

Practice question
b How does the Environment Agency

: . Describe h t ion i i . (4 mark
manage water quality and pollution? escribe how water pollution is managed in the UK. (4 mar s)
3 Describe how the ‘Farming rules for water’ Tips

aim to reduce agricultural pollution.

4 What are the main features of the Belfast
Sewers Project?

a Give three sources of river pollution.

b Give two sources of groundwater
(aquifer) pollution.

2 b How is water quality monitored by
the Environment Agency (photo B)?

In“describing’ how water pollution is managed, refer to at least two
different sources of pollution, to give breadth in your answer.

Try toinclude examples and some facts and figures to support your

5 How is government legislation helping to answer.

reduce industrial pollution? Focus on management rather than causes of water pollution.

Section C - The challenge of resource management
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96 Provision of energy in the UK (1)

On this spread you will find out about the UK’s changing energy mix and
reduced reserves of fossil fuels

1990

The UK’s changing energy mix

In recent years there has been a surprising decline in energy
consumption in the UK. Much of this is due to increased
energy efficiency in our homes and workplaces, for example
the use of low-energy appliances and insulation.

The UK’s energy mix (the range and proportions of different
energy sources) has changed significantly since the 1990s. As
the pie charts (A) show, there has been a significant shift from
a dependence on fossil fuels, primarily coal and gas, to the
development of renewable energy sources, particularly wind.

In 2020 the UK set a new record for low carbon energy, with
47 per cent attributed to renewable sources and 15.1 per
cent nuclear. Although 2020 was an unusually windy year,
boosting wind energy production, the UK easily surpassed
the government’s target of 20 per cent renewables by 2020.

As graph B shows, the UK’s renewable energy sector is
dominated by wind, which in most quarters exceeded 50 per
cent of total electricity generation. Due to the changeable
weather conditions, the contribution of wind energy does
tend to fluctuate much more than solar, hydro and bioenergy.

Recent trends in electricity generation

Today energy is mostly used to generate electricity which
is flexible and clean at the point of use. Since the 1990s the
UK’s reliance on fossil fuels has declined as the importance
of renewables has grown (graph C).

@ In 2010 fossil fuel-generated electricity was tentimes
that generated by renewables.

@ In 2019 the UK’s wind farms, solar panels, biomass
and hydro-electricity generated more electricity
than from coal, oil and gas-fired power stations.

® By 2020 electricity generated by renewables had
quadrupled, while that produced by fossil fuels
had halved.

o In 2020 there were 68 days when the UK’s
electricity was made without using coal.

Key
% Coal M Gas

ol M Nuclear = Other

¥ Renewables

The UK’s sources of energy,
1990-2020

40
35
30

25

Electricity generated (terawatts)

Recent developments in the UK’s
energy sector

The shift from fossil fuels to renewables is largely due

to the development of offshore wind farms. The world’s

largest offshore wind farm, Hornsea One, located in the North

Sea off the Yorkshire coast (map D), was completed in 2021. Its 174
turbines produces enough electricity to powerone million homes. Hornsea Two is due

to be completed in 2022 and Hornsea Three in 2025. Hornsea Four is in the planning stage.

2017-2020

Unit 2 - Challenges in the human environment

In 1990 almost
three-quarters of
UK energy came
from coal and oil
_ ‘fossil’ or non-
renewable fuels.

By 2007 there

was an equal mix
of coal, gas and
nuclear - all non-
renewable sources.

By 2020 renewable
sources, such as
wind and solar
energy, had become
more important

(graph B).

Onshore

20II|I|IIIIII|IWOG

Q1-4 represents the four quarters of a particular year.

UK electricity generation using renewable sources,

Blomas§ is an important source of energy for electricit
genera.tlon (graph B). The Drax power station in Northy
Yorkshire has been converted from coal to biomass
pellets (photo E). The newly converted power station
!aeggn operating in March 2021. When fully operational
it will be able to generate up to 6 per cent of the UK’s ’

electricity needs - more r
: enewable ene
other single location. ey fhanany

By 2030 most of the UK’s nuclear reactors will have closed
with a 35 per cent reduction in generating capacity. ,
HO\./vevel", with the opening of Hinkley Point C in Sor'nerset
which will produce 7 per cent of the UK’s electricity ,
demand, as well as the plans for Sizewell C in Suffolk and

) W l

Reduced domestic sources of energy

The UK is no longer self-sufficient in energy. About 75

Eer cent of the UK’s known oil and natural gas reserves
ave been exh‘austed and in 2019 the UK imported

35 per cent of its energy. The UK’s energy security

is affected as it becomes increasi
‘ asingly d
imported energy. By dependenton

» Gas - two-thirds of the UK’s gas reserves remain
enough to last about 50 years. ’

» Oil - production has declined by 5 per cent over ten
years, though exploration continues.

» Coal - the last deep mine closed in 2015. Today there

are just a few opencast mines operati :
years’ supply. perating, with only two

1 Look at the pie charts (A).

a What. percentage of the UK’s energy came from
coal in 1990 and 2020?

Which energy source saw the greatest increase
between 1990 and 2020?

Describe the UK’s energy mix in 1990, 2007
and 2020. ’

2 Using graph B, describe the trends in electricity

Resource management

Terawatt hours

The chaflging use of fossil fuels and renewables in
generating the UK’s electricity

e

Hornsea Zone

km

o The location of Hornsea One wind farm

oL gjx

6 The Drax power station

Practice question

generated by renewable sources b - :
Eenersie s between 2017 (4u§7gaers;(ts)how the UK’s energy mix will change by 2030.
3 Calculate the percentage change in the use of (a) Tips

fossil fuels, and (b) renewabl
3 es between 2
2019 (graph C). el

Szhe L'JK should shut down its remaining domestic
pplies of coal, gas and oil and focus entirely on

renewables.’ Do you a : :
: gree with this sta 2 :
your point of view. el &

* This question asks you to consider changes in the

UK’s energy mix to 2030.

» Demonstrate your understanding of the term

‘energy mix’.

The command word ‘suggest’ invites you to write

about any reasonable (likely) changes in the
energy mix.

Focu§ on the trends to 2020 (pie charts A) and
predict the likely future changes to 2030.

Section C - The challenge of resource management




197 Provision of energy in the UK (2)

: . _—
On this spread you will find out about the economic and environmental issu

associated with energy exploitation in the UK

Exploiting new energy sources | O
h loitation of new sources of energy in the UK will have economic a' o

: eseexpuences (table A). Sometimes the government is forcgd to change its policy
(;;(:Jrl‘alicqprotests or on the advice of environmental organisations.

] iti ener:
o Economic and environmental impacts of exploiting new sources of qy

Environmental impacts

Eource of energy | Economic impacts

. issions of greenhouse gases
Still large reserves in the country Emissions of g

Fossil fuels . hey willun out eventually) . Coal mining causes landscape destruction
* Finite (they wi

+ Danger of oil spillages
. Radioactive waste expensive and

« Creates employment
« Expensive to build nuclear plants

s o R : dinvoives controversial to dispose ?f
: Decommisil(:jn::agtlesr?:lzenswe 5 + No greenhouse gases emitted
e i ris released into
i ble but can be recycled + Warm, cooling water | L
e coastal waters affecting ecosy
i ive vi i ton landscape
i tidal) |+ Negative visualimpac
. able power source (e.g. wind, sun,
Renewable Free renew

lectricity produced can be variable Low levels of noise pollution with wind
Electricity p

turbines J

Cost of installation is falling significantly

L

Economic and environmental issues
with fossil fuels

Fracking

The UK has rich reserves of natural gas trapped d'eep under%;’;)nui;d
in shale rocks. To extract the gas, high pressure liquids ((f:on an tﬁe
water, sand and chemicals) are injected. into the rock'to ractu
shale and release the gas. This process is called fracking.

ST

Despite being widely used elsewhere in the worl.d, partic.ularly in
the USA, fracking has become a very controversial issue in the UK
(photo B). Some people are concerned about:

® the possibilitiy of earthquakes, caused by the fracturing of ro‘cks.
@ pollution of underground water sources from contaminated liquids 6 PP

@ the high costs of extraction.

The Lancashire Fracking Controversy

There are significant reserves of natural gas
trapped in the Bowland shale, a rock four\d deep
underground in Lancashire. Test drilling in 2011

heavy vehicles, required to transport water for the
fracking process.

Following these and other protests, thg UK g(é\;\zr:rre\ent
triggered a small earthquake whiFh led to local banneq fracking in 2019. In 2021k’Fhe g:}n;:;eot conﬁnue
protests about the safety of frécklr\g. There were P cgnc!udgd thiat tacking o oniig
also concerns about the contribution tq greenhouse i the UK until scnentls.ts Lodl 2 betterun

gas emissions, and the noise and emissions from t< full environmental impacts.
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A new coal mine for Cumbria?

In 2017 planning permission was granted for a new deep coal mine near
Whitehaven in Cumbria. The £165 million mine was expected to extract
2.78 million tonnes of coal each year up to 2049, with 85 per cent
exported to Europe. Those in favour of the mine argued that it would
create more than 500 well-paid jobs at the mine and 2000 additional
jobs in the supply chain. Despite the economic benefits the plan

was highly controversial and led to large-scale protests. More than

80 groups wrote to the government opposing the plan. 6 The site of the proposed Cumbrian coal mine

Ahead of Glasgow hosting ‘COP26’ in 2021, the development of a new coal mine was felt
by many people to be inappropriate. In May 2021 Cumbria County Council withdrew

its planning permission, arguing that the new mine would break greenhouse emission
reduction targets. Photo C shows part of the proposed site of the coal mine. In the
background there are already many wind turbines generating clean electricity.

Economic and environmental issues with carbon-neutral energy sources

Even if energy is produced by carbon-neutral nuclear and wind power, there are important
economic and environmental factors to consider (table D)

Q The economic and environmental impacts of nuclear and wind power developments

Resource management

Economic Environmental
Nuclear| « Nyclear power plants are very expensive to build. In 2019 * Produces fewer emissions than traditional
the new Hinkley Point C plant was estimated to cost sources such as coal.
£22-23 billion to build (see pages 54 and 287). * The safe processing and storage of the highly
* High costs for producing electricity. toxic and radioactive waste is a big problem.
* Decommissioning old nuclear power plants is expensive. * Warm wastewater can harm local ecosystems.
* Construction of new plants provides job opportunities and | * The risk of harmful radioactive leaks.
boosts the local economy.
}Ni"d * High construction costs. * Visualimpact on the landscape. In the Lake
arms

May have negative impacts on local economy by reducing
visitor numbers.

* Some wind farms attract visitors by becoming tourist
attractions.

District, concerns about falling visitor numbers
have resulted in several plans being rejected.

* Wind farms avoid harmful gas emissions and
help reduce the carbon footprint.

At Delabole wind farm in Cornwall, the UK’s first commercial | * Noise from wind turbines.

wind farm, local homeowners benefit from lower energy * Construction of a wind farm and access roads

bills. The wind farm has also set up a Community Fund. can impact on the environment.

Practice question

Discuss whether economic advantages outweigh
environmental disadvantages in developing new
energy sources. (6 marks)

1 Listthe economic advantages and environmental
disadvantages of fracking being allowed in the UK (photo B).

2 Explain why there was opposition to the proposed Cumbrian S
coal mine (photo C). Tips

3 Summarise the economic and environmental issues

* Plan your answer by making a list of economic
associated with nuclear power and wind farms (table D).

advantages and environmental disadvantages

and consider the relative importance of each.
¢ Write about more than one type of energy
source and refer to specific examples.
The Severn, Dee, Solway and Humber estuaries are all potential
sites for tidal barrages. Using online research, consider the
€conomic and environmental arguments that have so far

Prevented these sites being developed. Which of the four do you
think is most likely to go ahead and why?

* Beprepared to discuss the issues, weighing up
the advantages and disadvantages.

e Inyour conclusion, show that you have
considered a variety of viewpoints.

Section C - The challenge of resource management
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What is water stress?

Many countries face high water stress

(map C). This means that more than 80 per
" . , s == cent of available water is used every year,
- n thi pread you will find out that deman

- leaving the threat of water scarcity. =
; d evenly -
supply is not sprea

Countries begin to experience water stress
when less than 1700 m? is available per

person per year, Below 1000 m?,

Water security/ insecurity

. Key
. to enough water stress may damage economic | Ratio of water withdrawal
Water security means haV,ng'access ghealtf%and development - and human health to supply _
economic dev’e¥opment. Region e oxpaEncE high water §tress include several =8 Medium-~high (20—39241) 6 clobalwaterstiess
access to sufficient safe water supp -y Caribbean islands, Bahrain, Cyprus, |~ tgx—(rgeg%m (10-19%)
water insecurity, also known as water ¢ v Malta and the Middle East.
Water insecurity may be caused by physical factors

Trends in global water consumption since 1900
associated with supply, such as insufficient rainfall

with projections to 2025
d Why is water consumption increasing? 3200 1 Forecast— Forecast — Forecast —
i e undergr::gatEd Global water demand is expected to increase by 20-30 Agriculture Domestic use Industry
i i rsas . |
with dem. (aquerlf). Hum?r;:;as(t::;)(:tion from @ Little or no water scarcity [ Physical water scarcity
with demand, such as over

per cent by 2050. There are several reasons why water

pproa d P C ] S t ]
p ) p p >
qul ( g Appr chin hysica Not estima ed Economic water

. Eoonor consumption is increasing. 5
it i ® Economic development - increasing levels of g

3 to water insecurity. ) - } ' o
also contribute - oatterns of 6 lobal physical and economic water scarcity development (particularly in heavily populated £
MapAisa United Nations map STARIEP Glebalptl countries such as China and India) mean demand for 8

. H . >
water scarcity (insecurity). o . water has increased. By 2030 the global economy o
) : : -arid regions). S ; . ; iyt
Physical scarcity - these areas experience low rainfall (arid and seml. a 2 o sy doublein size, with indis and China, comprising
° i rcity - these areas may physically possess water supplies but econ 40 per cent of the world’s middle class, significantly
conomic sca - —— . : i ' I
® ‘fzacto"s (such as the lack of infrastructure) prevent exploitation ‘ o it ispactenlanty | increasing water demand. B o
. tion of Antarctica, water scarcity exists on every con’Flr}ent» L:] ' E\d’s population @ Population growth - between 1915 and 2015 the R DR P P
With the exce‘p 10 < . UN estimates that about 1.2 billion of t e.wo . world’s population increased from 1.8 billion to 7.3 o Extraction mm Extraction s Exiraction
nd widespread in Africa. TheUNe ; onomic scarcity. ‘ o . bl _ . ‘
i -l water scarcity; a further 1.5 billion suffering from ec ’ billion. By 2050 it is expected to reach 9.3 billion. More #s Consumption  ms Consumption Consumption
suffer from physica 1 people will increase the demand for water (graph D). The orange band represents ‘lost’ water — the difference between
HP ] the amount of water extracted and that actually consumed.
Global patterns of water surplus and deficit 1 @ Increased demand for food - demand for food is likely h ey
tterns of water

Map B shows global pa

to increase by 70 per cent by 2050, the demand for water to irrigate

ici i i crops and process food is likely to increase significantly (graph D).
surplus and water deficit. Regions with p p y y (grap

awater surplus have a plentiful supply
of water with supply exceeding demand.
These regions include North Amenc‘a, "
Europe and parts of Asia. Other regions
have a water deficit, where demand
exceeds supply and supplies are under

® Increased urbanisation - as more people live in towns and cities, the demand for
drinking, sanitation and industry will increase pressure on water supplies (graph D).

Practice question

Water
.| deficit

1 Whatis meant by the term ‘water security’?

Explain why there is increasing global water
2 What is the difference between physical scarcity and economic insecurity. (4 marks)
pressure. | scarcity? Tips
Regjons with hi g\;\ rainfa!{(ﬁslza}lza?séi 3 Using map A, describe the global pattern of water scarcity
a water surplus. Areas wi )

ﬁ Water
surplus

o You should concentrate on writing about
o why global water insecurity is increasing,
such as hot deserts, are more likely to 6 Global patterns of water surplus and deficit e i S T e e why gl e
have a water deficit.

. challenges associated with water security (maps Aand B)? o ‘Explain’ means giving reasons for an
. i i i try have the highest i , increase in global water insecurity, such as
. : high concentrations of indus : : : . :
Areas of high POPU\at.'on denSlft;y ?::t wgter supply these areas may experience a '- trends in water consumption (graph D).
demand for water. Without sufticl demand may have a water surplus. = : o Refer to specific countries in your answer.
water deficit. Areas with low rainfall but a lower dem Considering social, economic, political and environmental factors,
1 suggest how global water insecurity can be reduced in the future.

Section C - The challenge of resource management
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On this page you will find out about the factors affecting

the availability of water

Factors affecting water availability
availability of water both now and in the future. What affects the

There are several factors that affect the
availability of water?

-

Over-abstraction

straction occurs when water is pumped out of the ground

Over-ab
(a process called recharge). As the

faster than it is replaced by rainfall
water table (the upper level of underground water) falls, wellsdry

up and people no longer have access to water. Over-abstractionis
unsustainable and often results from increased demand for irrigation

(often associated with commercial agriculture) and industrial
er-abstraction can also cause rivers to dry up as water

Climate

Regions with high and reliable
experience physical watersca
and, once stored in reservoirs or trapped in under
more than sufficient to meet demands. Many

erate regions have surplus

patterns of rainfall rarely
rcity. Water is usually plentiful
ground

aquifers, is
of the world’s tropical and temp

water supplies (see map Bon page 306). ;
. ‘& A : processing. OV

tables fall.

—

Limited infrastructure
'w-z‘s Limited infrastructure, such as pumping stations and pipes, may result
~ _  ineconomic scarcity of water, particularly in LICs and NEEs. Itis very

% . expensive to establish an efficient and effective water supply system
e ‘_“;_ and also challenging to reduce water loss through leakages. In the UK
—~ " almosta quarter of wateris lost through leakages. According to the UN,

Geology

on of water through permeable rocks forms

" huge underground reservoirs called aquifers. These are
extremely important sources of water across the world.
In arid parts of North Africa and the Middle East, ‘fossil’
aquifers exist, created several thousand years ago when the
climate was wetter. Today, these aquifers are under threat = -

" from unsustainable demand, particularly from agriculture. e underfunding of water infrastructure around the world is a major cause

i - o S e of water scarcity and insecurity.
< e .

. Percolati

Poverty

Many poorer communities in LICs and NEEs do not have access to

water. UNICEF estimates that in 2019 2.2 billion people around the

world did not have access to safe drinking water and 4.2 billion lacked

: adequately managed sanitation services. In poorer communities,
S inadequate infrastructure means that several households often haveto

® <hare water supplies (photo B).

Pollution of supply
Increasing amounts of waste and the growing use of
chemicals in farming have led to higher levels of pollution
in rivers and aquifers. In some LICs and NEEs water sources

are often used as open sewers leading to the spread of
waterborne diseases (photo A).

safe

1 Construct a table to describe the factors affecting 4

water supply. ]
2 Using photo A, suggest how water sources may become :
polluted due to the lack of infrastructure and poverty.

be reduced in rivers, such as the

Suggest how pollution could
one shown in photo A.

Family using a shared public standpipe
in Monjas Bajo, Cayambe, Ecuador

Practice question

Using photo B, describe how limited infrastructure and
poverty can affect water availability. (4 marks) ;

Tips
¢ |nyouransw

poverty only.
. Usethe evidence in photo B to supp

er, focuson limited infrastructure and

ort your answer

gt : T~
AlUnit 2 - Challenges in the human environment
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Bar graphs

in global projected water use

What is the projected global use of water?

S)I/er the nex.t 30 years global demand for water is
War:g?ed to (;ncrease. Currently, most of the world’s fresh
Is used in agriculture (69 i
per cent), industry (19

per cent) and domestic use (12 ; .

_ . per cent). In LICs, where
ggnculture contributes more to the national economy. ov

per cent of water use can be within this sector. e

On this page i
Page you will use a bar graph to show positive and negative trends

Water management

\tNhllst ip the future the agricultural sector is expected
0 remain the largest user of water, demand is

e :
xpected to rise at a much faster rate in the industrial DoHigsEe

and domestic sectors (table A). In agriculture, Industry

dem i : :
and is expected to shrink slightly as water is used | Agriculture

W,
ater use 2030 ( % change) | 2050 (% change)
+36.5 +65.1
+53.3 +119.8
=3.6 -6.9

more efficiently (table A).

€e) skills

1 For2050, calculate the range in percentage change

2 ‘For domestic consumpti
ption, the rate of increase is
ex
more than double from 2030 to 2050.’ True or false? i o

3 UsethedataintableAt
e o construct a bar :
positive and negative trends. Eraphshowing e

a Draw a horizontal line (x-axis) i
-axis) in the cent
paper. Label this line ‘0 per cent change’ e
b On the left side, draw a vertical line (y-axis) extending above

and below the x-axis to +12
0 per cent and -1 i
numbers alongside the y-axis. 2

¢ Use thedata in table A to draw three sets of adj
zzlr"sq;sc;r;eifog 2030 and the.other for 2050 - ;)?J:::Et)(fpara“el)
are : n- u§tr¥ and agriculture. Four bars will extend above
. entral x-axis (increases) and two below (decreases).
Use colours or ty.pes of shading to distinguish between thos
wa.ter uses showing an increase and those showing a decreai
e Write the names of each water use and give your graph a title E

Section C - The challenge of resource management

6 Predicted trends in water use to 2030 and 2050

@ Analysfs

1 Suggest how water use in agriculture
may become more efficient in the
future.

2 Suggest why water use is expected
to increase at a high rate in the
domestic and industrial sectors.

0 Evaluation

1 Discuss the effectiveness of your
bar chart in comparing percentage
change in data.

2 Comm?nt on the validity of table A in
assessing global trends in water use.

Practice question

Suggest an alternative form of
pl.'esentation for the data in table A.
Give reasons for your choice. (3 marks)

SNJ04 STTINS




On this spread

What is water insecurity?

Water e
sourced from resgrv , rive
peoplein sustaining well-being,

Waterborne disease
In countries w

water sources. Contaminate

diseases such as cholera and dysentery.

ople may have to queue for
This wastes time and reduc

i ter, pe
With a shortage of c_lean wa
supply from standpipes (photo A).

't supply
i i urs when a country can /
e eeer rivers or underground aquifers) ' e
good health and economic development.

here water supply infrastructure i

itati en sewers and high
st e d drinking water can cause outb

you will find out about the impacts of water insecurity

water pollution .
o s limited, there may be little or no
levels of pollution in rivers and other
reaks of life-threatening

Water pollution: The River Ganges, India

The River Ganga (Ganges)

It is the most polluted river in the wor

is 2520 km long and flows through nqrthern !ndia a:
{d, with both human and industrial was e.. l
: @ The major polluting industry alon

e Over one billion litres of raw sewage enter the

river each da
along its banks.

y from the cities, towns and villages

e Hundreds of factories discharge 2§0 milli9n litres
of untreated wastewater into the river daily.

Pollution of the Gange
have become very dangerous.

Food production
Agriculture

most from water insecurity. Drier regi

rainfall are most at risk. The USAsupp

maize and rice. Droughts and floodds
i food produc

have a global impacton

to cropgfailure, and floods can destroy crops orc

t of global water supp i
uses about 19 PEEAt 2 %)ns of the world with unreliable

lies 30 per cent of the world’s wheat,
ious issues (graph B) and can
tion and supply. Droughts can lead
ause them to rot.

are ser

< has become so serious that bathing in the river an

190 -

enough safe water (common'ly
to support the needs of its

alongtimeto obtair.\ a
es levels of productivity.

the leather industry, because toxicc

into the river. i ' -~
e Runoff from pesticides and fertilisers is anothe

major source of pollution.

ly and suffers the

I
[
180 ]
o 1701
S 160
a—a 150 -
s 140 4
2 128 j Drought and
: twave
D 110 A P
100 = Floods
A LD
* P PP SRR
P PP PSS EFTLFS SR R
$EFEF P P P PP D

6 Corn (maize) yields in the USA, 1991-2020
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Queuing for water ata
standpipe

d Bangladesh.

g the Ganges is
hemicals leak

d drinking its water

Water shortages in Egypt
e of water is affecting :
zgsgi?sg food security. The River Nile
is Egypt’s primary source of water.
Climate change and the demands
of countries upstream are expected
to reduce its flow by between 10
and 90 per cent by 2095. Alttywough
around 86 per cent of Egypt’s wa(tjer
supply is used in agriculture, fc?o
productionin southern Egyptis
likely to decline by 30 per cent by
2050 as a result of climate change.
Currently Egypt has to import
about 40 per cent of its food and
agricultural products.

Industrial output

Industry is the second largest consumer of water, accounting for
about 19 per cent of global water withdrawals. Itis predicted to be the
fastest growing sector, increasing in demand by nearly 120 per cent by
2050. Growth in manufacturing and processing industries, particularly
in NEEs, will account for much of this predicted future demand.

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
borders. 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 (map C).

Turkey built a large number of dams on the :
Tigris and Euphrates Rivers, causing an angry t.%{ The River Jordan flows
response from Iraq and Syria. Water is sold +1 through Jordan and Israel.
from the Manavgat River. _ Israel draws water from the
Ty B v : Sea of Galilee. Groundwater
Lake Chad has shrunk to 5% is polluted and in short

of its previous size, due‘to climate supply. Israel buys water
change and over-abstraction. from ATurkey.
This affects the whole population. {* =

Nelee,

Egypt’s population of 100.4 million

(in 2019) relies on the Nile for its water. [} S The River Ganges flows
The river flows through seven other 37 through northern India and
countries. Egypt will not allow those : Bangladesh. India has built
countries to do anything to affect its barriers to control the flow,
flow (for example, to build dams). and this affects the water
This causes great tension in the region. supply to Bangladesh.

6 Some of the world’s potential water conflict zones

1 Whatis meant by water insecurity?

2 Use graph B to describe the effects of extreme weather on corn yields
in the USA.

3 Whatis the evidence on map C that water insecurity can lead to conflict?

Practice question

Explain why water shortages (insecurity) can lead to a reduction in food
production and an increase in the potential for conflict. (6 marks)

Tips

* Focusonthe impacts of water insecurity (shortages) on food
production and the potential for conflict only. You do not need to
write about waterborne diseases and pollution or industrial output.

* Explain clearly the link between cause (water insecurity) and effect

(reduction in food production and increased potential for conflict)
* You should aim to write about 12 lines.

Section C - The challenge of resource management

Chinese industry

China has 20 per cent of the world’s
Population but only 7 per cent of its
fresh water. By 2030 Chinese industry
is predicted to demand 32 per cent
of the country’s water resources. To
meet China’s overall water demands,
supply will need to increase by 24
per cent by 2030. Water shortages
cost China about US$40 billion per
yearin lost crops, lower industrial
production and stalled economic
output. Some factories have closed
temporarily due to water shortages.
Coal mining and power stations,
on which the country’s economic
growth depends, use about 20 per
cent of China’s water.

The Rogun Dam, Tajikistan

Several rivers flow from mountainous
Tajikistan to Uzbekistan in the west.
In 2014 the World Bank agreed to
finance the Rogun Dam Project on
the Vakhsh River. The construction
of the dam started in 1976, but

long delays meant that the power
plant only began operating in 2018.
Once fully operational, electricity
generated by the dam will support
industrial growth in Tajikistan.

The project is very controversial

in neighbouring Uzbekistan,
which suffers from a water deficit.
Irrigated cotton is Uzbekistan’s
main export and there is concern
about the impact of reduced water
supplies on its economy.

Using graph B, consider to what extent
water insecurity contributes to the rising
cost of food and manufactured goods.




On this spread you will find out about different strategies used to increase

water supply

The amount of water available is Key
limited. To make more water available — Storm/wastewater stored in wet season

means finding new sources or moving it > Recovery in dry season
from areas of surplus to areas of deficit.

rrigation Injection well

Diverting supplies and
increasing storage

Water supplies can be artificially diverted
and stored for use over longer periods.
For example, in some parts of the world
surface water evaporates rapidly and

is lost. This water can be stored in —> i
deep reservoirs orin permeable rocks s

(aquifers) underground.

Reservoir A

In Oklahoma, USA, rainfallis infrequent but heavy. Surface water quickly evaporates,
soitis collected and diverted into underlying alluvial soils where it can be stored
(diagram A). Alluvial soils are loose at the surface with good water-holding capacity.

Dams and reservoirs

Dams control water flow in rivers by storing water in reservoirs. Rainfall can be collected
and stored and then released gradually during drier periods. The control of water flow
enables it to be transported and used for irrigation. It helps to prevent flooding.

Dams range in size, from huge, multi-purpose dams, e.g. Three Gorges Dam in China,
to earth or cement dams a few metres highin sub-Saharan Africa. Large dams are
expensive to construct and maintain and can displace many people. Also, they may
reduce the flow of water downstream. In hot, arid regions, reservoirs can lose a lot

of water through evaporation.

Kielder Water, Northumberland

Kielder Water is the UK’s largest reservoir in terms of
its storage capacity (photo B). The dam, 1.2 km long
and 50 m high, was built in the late 1970s at North Tyne
Valley near Falstone. The valley is relatively narrow,
reducing the cost of building. The 10km-long reservoir
took two years to fill.

The reservoir regulates flow in the North Tyne, making
up for water abstracted (taken) further downstream.
Water is also used to generate electricity.

6 Kielder Water

Water transfers
Water transfer schemes aim to redistribute water from areas of water surplus to are
water deficit. They often use canals and pipelines. In the UK the Kielder transfer scheme

carries water south to the Rivers Wear and Tees.

as of
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Storm/wastewater Ve

Aquifer storage
and recovery

Key
—» Waterway routes
" Dry region
Semi-dry region
+**« Semi-humid region
Humid region

China’s south-north water transfer scheme

‘ S:tna ;s spending almost US$80 billion to transfer
er from the Yangtze River in the south to the Yellow e 2

River Basin in the arid north (map C). Water will be L 7 ; i

;r art]sferred through three canal systems. In 2013 the ’7 P e
i‘ firs water transfers took place in the eastern route and

in the following year the central route was completed

The western route, still at the planning stage, is
very cothroversial, with concerns about socia,l

: and environmental impacts. The project involves

c9nstructing several dams and hundreds of

! kllometres of tunnels through the Bayankala

l M(ﬁ)unt‘ams. This region is largely populated b

| minority Chinese groups. The entire scheme é

‘ expected to be completed by 2050.

6 China’s water transfer project

o ; . Africa
: only countries with more than 70 000 m?3 per day are shown

Practice question

gxplain how water transfers and
€ Suggest reasons why th _ esalination can increase water
y the western route is still at the planning stage. (4 marks) supply.

2 Describe the distributi
ution of the countries w i
Wwater are desalinated (map D) G AU b

economically viable for NEEs or even LICs.

Using map C, explain wh inai
’ y China is transferrin
south to the north of the country. P

b  Whatwerethe h :
uman impacts of constructi :
reservoir in the central route? 'ng the Danjangkou

* Inyouranswer, focus on water
transfers and desalination only.

* Make clear connections explaining
how water transfers and
desalination can increase water
supply.

Consi i

= el?:: (t):e: :;%tér:.ents in favour of and against the construction of the
j ina’s south-north water transfer

extent might the final decision be political? St
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Desalinatio
n
I ; Netherlands Antilles
esalination involves removing salt from 3 il%%‘ﬂa
seawater to produce fresh water. This is very Saudi ?, Ebya
expensive so i i i
waF;er " so is used only where there are serious Q Global desalination Arabia 6 Lol
e shortages and few alternatives to increase g ":gly
develr supply. Both Saudi Arabia and UAE have 5000 o Kiwait
eloped desalination plants (see map D) ( 1" gg?;?m
There are several i i . .
alissues linked with th 12 Kazakhstan
o eprocess > 4000f 13 Russia
of desalination, such as: % it
® envir i @ 5 Singapore
o \Acl)nrtne.ntal impacts on ecosystemswhen o 3900l 16 Hong fang
aste is dumped back into the sea E Netherlands South Korea
o
® thevast amount of energy required, adding B
to carbon emissions g 2000r S - Japan
%] =
. . " 3 .
the high _COSt of transporting the desalinated =~ £ seph GREY
water to inland areas. " 1000} e = * Taiwan
Fu(;(ure technological improvements may Chile % * ¢ indenesia
reduce costs and make this process more ol ‘F South 10 a




On this spread you will find out about strategies for a sustainable
water supply

What is a sustainable water supply?

Sustainable development is defined by the UN as ‘development that meets the needs of the present
without compromising the ability of future generations to meet their own needs’. Essentially, itis
economic development that does not harm or deplete natural resources, such as water.

ed 17 Sustainable Development Goals (SDGs) to achieve a

In 2015 the United Nations identifi
by 2030. SDG 6 ‘Clean water and sanitation’ aims to

Recycling

W ——
ater recycling involves re-using treated domestic or

industrial wastewat
' ‘ er for useful ike irrigati
industrial processes. For examplzurposes e meation and

® La iti
elerégtii(iiantltles of'recycled water are used for cooling in
Austra“;z-ge”eratmg and steel-making plants. In sonﬁe
power stations recycl '
f ) ycled water replaces
resh water to fill an Olympic-sized swimminpg poolenough

® InK i
andc;lk:lita,llndla, sewage water is re-used for fish farmin
griculture. Sewage is pumped into shallow lagoonsg

wh i
o ere sunlight helps algae to photosynthesise. This
ygenates the water so that it can be re-used

® Som i
e nuclear power plants, like the Palo Verde nuclear

Participator
y Ground
(PGM), India Water Management

Inru i
o ggl;gfi:ae,:to Ff)zr cent of water for irrigation
otdrinking water j
: & eris groundw
f ommur?ltles are encouraged to conserve w g
V\r/or: their wells through the PGM scheme it
ithout careful Mmanagement, the future c;f some

® training local people to record rainfall and

to monitor groundw.
ater lev
abstraction els and water

better and more sustainable future for all
ensure availability and sustainable manag

tainable approaches to water supply focus on the care

ement of water and sanitation for all.
generating station in Ari .
g station in Arizona, USA, use recycled water for ® helping farmers to plan when and how much

ful management of water resources coolin
g (photo C). water to use for irrigation

Sus
and the need to reduce waste and excessive demand.
USing grey wat @® encouragi
. er aging farmers to 30 e
Water conservation G ) EE plant crops to fit in with
| | rey water i taken from bathroom si periods when water is available
t reducing waste and unnecessary use. Strategies can include: and washin : m sinks, baths, showers Through PGM X '
g machines. It may contain traces of dirt iy e by ,.trural communities have used
. , monitoring to balance wat
er supply and

e - E(r)easg, hair and some cleaning products. If used within 2
' 2 ] 8| . in
s ot tonetslft conta.ms valuable fertiliser for plants. Water from4
Is considered to be ‘black’ water and cannot be used
se

e water tariffs, with charges increasing sharply aftera certain level of usage in the same way
ness of the importance of saving water

Conserving water is abou

demand using sustainable practices.

lobal water supply is lost through leakage)

Grey water is mainl i
Some ways in which water ; nly used for irrigation ;
o Y .(dl‘agram D). In Jordan 70 per cer?t ofth::/]v(l’\c,:;atermg RaFdcas
Irrigation and gardens is grey water. Fusedien

e improving publicaware
@ water meters to encourage people to use water wisely

e preventing pollution.

can be used sustainably

Only use washing
machines and
dishwashers for

afull load.

Grow drought- Wash vegetables in a container,
tolerant plants. not under a running tap.

P
6 alo Verde nuclear generating station, Arizona, USA

Live with a dirty car
rather than washing
it frequently.

How can you save

water at home? Install low-flow

shower heads.

Turn off tap when
brushing teeth.

Install a twin-flush
toilet system.

Collect rainwater for

use in the garden.
To what extent is the UN on track to achieving

availability and sustainable management of
water and sanitation for all’ by 20307

Water gardens early
morning or late evening
to reduce water loss.

o Local women ata communal water well, Malawi .
Practice question

1 .
What is meant by a sustainable water supply?
What is water conservation and why is it an

Groundwater management
Groundwater stored in underground aquifers has to be mana

To what extent is it i
possible to i :
sustainably? (6 marks) o increase water supplies

ged

to maintain the quantity and quality of the water. To ensure
supplies are sustainable, water abstraction (loss) must be balanced :ltjtr alct7ive alternative to increasing water )
by recharge (gain). If groundwater levels fall, water can become -~ f’p Y Tips
sing photo B, suggest why effective . eB:tgeint)’/)our answer by stating your point of view (‘to what
nt).

com ity-
e munity bas.ed management is necessary
nsure sustainable supplies of water.

What is water recycli
: ycling and how does it dj
from using grey water? esit differ

aking expensive water treatment necessary.

us
v [ . . .

water supply. Try to write about at least two or three.

Show a clear unde ;
rstandin )
and ‘grey water’. g of terms such as ‘groundwater’

In many LICs individual families or groups own wells, so effective

community-based management is needed (photo B).

Unit 2 - Challenges in the human environment
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Water Management

On this spread you will find out about a local scheme to

manage water supplies in a more sustainable way © Copturing rainater

using a johad

£

 EXCess water \
flows through \DOWnstream

natural drajn e

Rajasthan is a region in north west India (map A). It is the driest and
poorest part of India, and largely covered by the Thar Desert (see
Ppages 84-85). Summer temperatures can reach 53°C. Rainfall is less
than 250 mm per year with 96 per cent between June and September.
There is little surface water, as rain quickly soaks away or evaporates.

Rainwater from
catchment areg

Spillway

Multiple johads
On steep terrajn

What are the issues with water supply?

Water management in the region has generally been poor. Over-use
of water for irrigation has led to waterlogging and salinisation. Over-
abstraction from unregulated pumps has resulted in falling water -
tables in aquifers and some wells have dried up. With access to wells 0 500 km 4
controlled by households or villages, there has been little coordination =~ -——

of water management.

Earthen bund to
arrest runoffi

The Wakal River Basin Project

The Wakal River Basin is located in the south of Rajasthan.
The United States Agency for International Development
(USAID) has funded a project called the Global Water

for Sustainability Program (2004-2014). This NGO (non-
government organisation) has been working with local
people in the Wakal River Basin to improve their water
security and overcome the problems of water shortages.
Local people needed to be actively involved in the decision-
making process to make the water management successful.

How does the Pat system work?

In the pat System, a small dam called a bund diverts
water from the Stream towards the fields. Bunds are

The two main aims of the scheme are to:

6 Collecting water from a concrete taanka

® increase water supply and storage using appropriate

local solutions @ The pat irrigation System

: : i 9 Taking cattle to the Mandalwas village johad
® raise awareness in local communities of the need

for effective water management.

1 . .
Expla.m why the state of Rajasthan needs a §
sustainable water supply. \‘

2 Usephoto B to describe and ex
features of 5 taanka.

lncreasing water supply

The project has encouraged greater use of rainwater
harvesting techniques to collect and store water. This
benefits villages and individual families. The methods
used include the following:

plain the main

Practice question

Using an example, ex
Creases sustainable water Increase Sustainable
(6 marks)

3 a Makeacopyofdiagram D.
b Explainhowajohadfn

plain how loca] schemes can
Wwater supplies in LICs/NEEs.

® Taankas ~ underground storage systems about 3m
in diameter and 3-4m deep (photo B). They collect
surface water from roofs.

® Johad - small earth dams to capture rainwater
(photo € and diagram D). These have helped to raise
water tables by up to 6m. Five rivers that used to dry
up following the monsoon now flow throughout the year.

® Fats - irrigation channels that transfer water to the fields (diagram E).

4 What s the pats
ystem and how does it work i
(diagram E)? e s
. Eoc.us Onan example (the Wakal River Basin
: roject) and include specific information about it
* Explain clearly how thijs ‘local f |
il ! | ,' . cal scheme’ has
Cons "\:vsg;:,:"‘?éh,ch :ifgr/loss e s - h;r;:,::ased ::stamable water supplies.
= e . sure that you demonstrat
understanding of the term ‘sustii‘:]:lbelzt
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