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KTC Geography GCSE Edexcel Spec A Graphic Organiser

How to use this Graphic Organiser

—h

. Study each Topic route map

2. Check you know and understand each section of the route map by studying the
details on the following pages

3. Self-test (or test each other) on your knowledge and understand of each process or

concept

Make flash cards, especially of the parts that you struggled with on the self-test

. Go back over the Google Classroom lessons for those parts you found really difficult

to understand

Design flow charts for concepts, models and Case Studies

Visit Seneca and test yourself on those parts that are really difficult

Make your own vocabulary book with definitions of the keywords

Check out the Command Words for this spec and know what writing and Geography

is required for each Command Word

10. Create spider diagrams to show how each topic is linked to others and explain why

they are linked
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Geology = type of underlying rock - igneous, metamorphic, sedimentary
Tectonic processes = movement of the Earth’s tectonic plates
Glaciation = process of land or water being covered by glaciers or ice sheets

United Kingdom of Great Britain
and Northern Ireland

Atlantic Ocean

4% Republic of
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Inputs: Snow and rain

‘Wala Crag

Tectonic processes

Processes: Plucking, Abrasion, Ablation,

Accumulation, Transportation
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Movement of ice

The UK's main rock types

Rocks can be classified in to three main

| groups - igneous, metamorphic

and sedimentary. These three different

| rock types can be found in distinct areas
of the UK.

" Igneous rocks - these rocks are a result of tectonic
processes in the past, when Britain was close to a
plate boundary.

Metamorphic rocks - these are rocks that have been
changed in shape and form by intense heat and
pressure at a plate boundary or along a fault line.

. Sedimentary rocks - these are made up of small
particles of sand and rock, which have been
fransported by the wind, rivers and ice and are
usually deposited on lake or seabed

France

Outputs: Meltwater,
Moraine
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Paper 1 Topic 1 The changing landscape of the UK - Geology

Weathering - the Mass Movement
breaking down of rock

by heat, wind & water

Freeze-thaw

Onion skin

Chemical

Biological

@ Case Studies: The Lake District & The Weald

Helvellyn stands as one of England's highest mountain, standing at 949
metres above sea level in the Lake District in north-west England. It is
made up of igneous rocks which were formed 450 million years ago.
Many of the landscape features visible around Helvellyn today were
formed during the last ice age over 20,000 years ago. Large glaciers
dominated the landscape and through their erosive power, carved out
classic glaciated landforms such as arétes, corries and glacial froughs.
Helvellyn is a mountain, which contains several glacial landforms. Two

arétes ascend fo the summit of Helvellyn, Striding edge and Swirral edge.

Striding Edge forms the back wall of the Red Tarn corrie.

Red Tarn is
a corrie lake

Swirral Edge is an
example of an aréte

Steep back wall

Striding Edge
is an example
of an aréte

The Weald is an area of upland landscape in lowland southern Britain, in
Kent and Sussex. It is about 250m above sea level and was originally an
anticline of folded rocks that has been ben exposed to much weathering.
This weathering has resulted in different layers of strata being exposed,
with more resistant rocks such as chalk being exposed as escarpments.
This gives a scarp and vale landscape between the North and South
Downs.
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High wave in A tall breaker:

eorovions 1 langih Itoreaks cownwaras Destructive waves Waves are created by wind blowing over the surface of the sea. As the wind blows over the seq,

with great force

friction is created - producing a swell in the water. The energy of the wind causes water particles
to rotate inside the swell and this moves the wave forward.

The size and energy of a wave is influenced by:

o * how long the wind has been blowing
‘ + the strength of the wind

+ how far the wave has travelled (the fetch)

When a wave breaks, water is washed up the beach - this is called the swash. Then the water runs

Lowweve in nstructive wav - . . .
oo rra Constructive waves | down the beach - this is called the backwash. With a consiructive wave, the swash is
m stronger than the backwash. With a destructive wave, the backwash is stronger than the swash.
Coastal Processes £+ Coastal Processes Coastal Processes
Erosion Transportation - longshore drift Deposition
Hydraulic action x\,\,\h Traction Heaviest material 1st
Abrasion Saltation Change in coastline
Aftrition Suspension
Corrosion Solution
Land
Shoreline -~ SWASH_-¥, 7 _~ longshore drift N estuary
surff  _~" A : ! & saltmarsh

fastest

river
lo \‘ current

ngsh% )
ittq
fal) g

second most
dominant wind
prevailing winds / fetch and fetch

2. The crack grows 4. The cave breaks 6. This leaves
into a cave by through the headland  a tall rock stack
hydraulic action forming a natural arch

and abrasion
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Paper 1 Topic 1 The changing landscape of the UK - Coastal Management

Case Study: Coastal landforms Dorset Coast
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Where: Dorset coast (Jurassic Coast)

Why: Lines of hard and soft rock, concordant and discordant
coastline, prevailing SW winds

Who: Main urban areas Swanage, Poole, Bournemouth

How: Swanage Bay = discordant coastline -
formed through erosion of soft clay and
sands, headlands remain of harder limestone
and chalk -

How: Old Harrys Rocks formed through hydraulic ochon
abrasion and attrition.
Crack Cave Arch Stack Stump

How: Sandbanks spit formed by longshore drift and

]

Clay and sands (soft)
Chalk (hard)

Limestone (hard)

A

deposition at estuary at Poole Harbour

Direction of prevailing winds Beach

Barton-on-Sea

% sandbanks Hurst Castié

() et

Isle of Wight

Swash Direction of sediment movement

Backwash

Main industries: Tourism (Swanage and
Jurassic Coast), transportation (Poole

Harbour), Oil refinery (Bournemouth)

/
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W Paper 1 Topic 1 The changing landscape of the UK - Coastal Management

Erosion processes remove land from some parts of the coastline, whereas deposition processes create new land in other places. In addition, the fact
that the sea levelis rising locally and globally could add to these erosion and deposition problems whilst also removing land from use at the
coastline. Itis for these reasons that human beings have long sought to contfrol and MANAGE the coastline. However, there is a huge debate as to
how to do this - either by using HARD ENGINEERING or SOFT engineering.

Hard engineering Sea level rise around the UK Soft engineering

« Beach nourishment

. Sgc Wall « Dune regeneration
. Rlp-rqp « Salt marsh

« Gabions + Coastal zoning

« Off-shore breakwater «  Mangrove swamps
« Groynes (tropical climates)

Shoreline Management Plans (SMP’s) use one of 4 options to manage the coast:

« Advance the line: move the coastline seaward — expensive

Hold the Line: use of hard or soft engineering methods — expensive but preferred by locals
Managed retreat: allows coastline to move inland — cheap but causes conflict

Do nothing: allow natural erosion and flooding - cheap but causes great conflict
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Paper 1 Topic 1 The changing landscape of the UK - Rivers

UK landscapes Rivers
overview overview
Erosion Transportation  Deposition Long profile UK weather &
processes processes climate Hard

engineering

A :
-k ‘ Evaluation of
Geology k , l management
% 0
08 fereeane Y I (| [ —— P!
% Human 0‘0‘
interactions - 4

Soft
engineering

Upper Middle Lower . Flood
course course course Cross profile hydrographs

landforms landforms landforms
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The Hydrologiccll Cycle « 1"\ ‘*’w Hydrological Processes | River Landforms
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Upper Course Middle Course Lower Course River Management Increasing distance downstream Mouth
-Source high in the Pennines -Clear widening and -Very urbanised and large -Long history of flash flooding Source
(893m above sealevel) meandering populations. Eg Yarm -Cow Green reservoir,
-High run off as steep V -Meanders cut offin the 19t -Important wildlife seals & controls water supply for . . .
shaped valleys of century midrafory birds aiso 881 indusiries along the river The long profile of a river shows the changes of the relief of a
impermeable rock -Sides become less steep -Ox bow lakes -Straighten the river for easier . A . . .
-High rainfall - good water -Lateral erosion -Large oil, gas and navigation during the
supply -Fertile soil petrochemical industries (as industrial revolution Typlccl rlver OS IT moves from ITS U pSTreOm source TO ITS downSTreom
-Many tributaries flat land) -Flood protection schemesin
-Famous high fall waterfall — -Natural levees formed due Yarm m OUTh .
tallestin England 21m high — to silt build up h h I h h ‘I‘h h . h
High Force -Mouthis in the North sea
High Force s and potholes Mouthis in the Nerinsea The Bradshaw Model shows why these changes occur. Discharge

Tees Bamage TP increases because there is a larger drainage basin/catchment.
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Paper 1 Topic 1 The changing landscape of the UK - River Management

Rivers are managed in a huge variety ways and for a variety of different reasons. We use rivers for collecting water for
drinking, industry and farming, and we manage then to prevent daomage caused by deposition, erosion and

flooding. Management can be split into 2 areas - HARD and SOFT ENGINEERING.

Hard engineering

Dams and reservoirs
Channelization

Culverts

Sluice gates

Flood walls or levees
River groynes (deflectors)
Weir

Gabions

Flood relief channels
Dredging

River
discharge
{cumecs)

60
504
40
304
20
10

Rainfall

(mm)

L 40 Peak discharge

30 Rising
limb \~

Peak

20 rainfall

Soft engineering

« Afforestation

*«  Managed flooding, washlands,
floodplain restoration or
preservation

» Floodplain zoning

Housing
Roads and SRy

Playing  car parks

Pasture fields
Avoid areas  for

very near grazing

@)

Floodplain zoning
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W i Paper 1 Topic 1 The changing landscape of the UK - River Management

: Case Study: River Eden floods, Carlisle, UK

What: UK Floods When: 6t to 8t January 2005 Where: River Eden, Carlisle, Cumbria, Lake District, England Who: Population 105,562

A B
West East LS
The Solway Firth
Pennine Fault Carboniferous Northumberland
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River Eden Eden Shales
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‘Cross-section taken from BGS map sheet 24, Penrith
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W e Paper 1 Topic 1 The changing landscape of the UK - River Management

Causes:

Social: Carlisle is built on the floodplain of the River Eden
and lies at the confluence of the River Eden, River
Caldew and River Petterill

I;IE Technological: Limited flood management schemes

" Economic: Sheep farming compacted soil upstream
leading to greater surface run-off

Environmental: Intfense low pressure system (depression
980mb) stayed over NW England, precipitation fell
constantly for several days, 180mm with some areas
experiencing 100mm in 24 hours (7.12.2004), saturated
ground on top of impermeable underlying bedrock.

Q Political: Government was unprepared for one in 200
= Y year weather experience. Lack of funding from local
and central government for flood protection schemes

s
.-

> 9 8

Case Study: River Eden floods, Carlisle, UK

What: UK Floods When: 6t to 8t January 2005 Where: River Eden, Carlisle, Cumbria, Lake District, England Who: Population 105,562

Impacts:
Social: 3 people died, 2,700 homes affected, 50% of residents had not signed up
to received flood warning messages, several schools temporarily closed

Technological: Transport systems damaged as impassable, no electricity for
several days

Economic: Cost estimated at over £400 million, many local businesses affected
including McVities biscuit factory, where several people lost their jobs, many
homes were not insured or under insured

Environmental: Up to 2.5m of water in some places, increased bank erosion,
drains and sewerage system could not cope

Political: Fire station and police station flooded, people rescued by the

coastguard

.. _RiverEden

=2 |
;,—%/)% A '
e 4074
{li% AL

3 %@
o reL
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Paper 1 Topic 1 The changing landscape of the UK - River Management

Management:

Rivers Eden and Peterill Flood Alleviation Scheme

Raised embankments

Flood gates

Diversion of river course

Flood warning system

Flood storage areas allocated

River wall at Carlisle United FC ground
New sewers

£36 million project

Floods since 2005:

2009 150 flooded homes
2015 Storm Desmond 7,500 flooded properties

Eden & Petteril Flood Alle
- - ‘

=

/1

Floodgate to Stoney k
Holme Golf Course & Old Eden

- e T - ¢ Hie : Watercourse
\ - : diversion
-1 —

= s

B StAidans sch .'\.

by the Enurterest
fec of Her Myesy's
1 Urauthoniead
st md may lead to
gz Licsnce Number 100026380
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Paper 1 Topic 2 Weather hazards and climate change

o Weather &
climate
change
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Drought causes of causes Of Of
Drought Drought Drought



Kemnal
Technology
College

Paper 1 Topic 2 Weather hazards and climate change - GAC

The movement of air across the planet occurs in a specific pattern. The whole system is driven by the equator, which is the hottest part of the Earth. Air rises at the equator, leading to low pressure and rainfalll.
When the air reaches the edge of the atmosphere, it cannot go any further and so it fravels to the north and south. The air becomes colder and denser, and falls, creating high pressure and dry conditions at

around 30° north and south of the equator. Large cells of air are created in this way.

Air rises again at around é0° north and south and descends again around 920° north and south. The names of the cells are shown in the diagram.

The Hadley cell

The first cell is called the Hadley cell. At the equator, the ground is intensely heated by the sun. This
causes the air to rise which creates a low-pressure zone on the Earth's surface. As the air rises, it cools
and forms thick cumulonimbus (storm) clouds. The air continues to rise up to the upper atmosphere,
and the following then happens:

*The air separates and starts to move both north and south towards the poles.

*When it reaches about 30° north and south, the air cools and sinks fowards the ground forming the
subtropical high-pressure zone.

*As the air sinks, it becomes warmer and drier. This creates an area of little cloud and low rainfall,
where deserts are found.

*The Hadley cell is then complete. The air completes the cycle and flows back towards the equator
as the trade winds.

In the northern hemisphere, the winds flow to the right and are called northeast tfrade winds. In the
southern hemisphere the winds flow to the left and are called the southeast trade winds. This is down
to the Coriolis force and friction.

The Ferrel cell

The Ferrel cell occurs at higher latitudes (between 30 degrees and 60 degrees N and 30 degrees and
60 degrees S):

*Air on the surface is pulled towards the poles, forming the warm south-westerly winds in the northern
hemisphere and north-westerly winds in the southern hemisphere.

*These winds pick up moisture as they travel over the oceans. At around 60 degrees N and 60
degrees S, they meet cold air, which has drifted from the poles.

*The warmer air from the tropics is lighter than the dense, cold polar air and so it rises as the two air
masses meet.

*This uplift of air causes low pressure at the surface and the unstable weather conditions that are
associated with the mid-latitude depressions. Much of our wet and windy weather in the UK is
determined by this.

The Polar cell

At the poles, airis cooled and sinks towards the ground forming high pressure, this known as the Polar
high. It then flows towards the lower latitudes. At about 60 degrees N and S, the cold polar air mixes
with warmer tropical air and rises upwards, creating a zone of low pressure called the subpolar low.
The boundary between the warm and cold air is called the polar front. It accounts for a great deal of
the unstable weather experienced in these latitudes.

North Pole

N
> ()
S - |
(’“)
v Hadley cell
'f (.'\- y
Tgay
- O 3 Fer col
‘South Pole \/

Global atmospheric circulation creates
winds across the planet and leads to areas
of high rainfall, like the tropical rainforests,
and areas of dry air, like deserts.

The ITCZ is a zone of convergence at the
thermal equator where the trade winds
meet. It is a low pressure belt and
migrates with the changing position of
the thermal equator.

The thermal equator receives the most
intense heat from the Sun. Around 20th
June each year the Sun is overhead at
23%° North, the Tropic of Cancer.
Around 20th December the Sun is
overhead at 23'2° South, the Tropic of

o5 C
Capricorn. — _—
S I e
WA, e = .

‘The location of the ITCZ varies throughout the year. The ITCZ over land moves further

orth or south than the ITCZ over the oceans due to the variation in land temperatures.

BRI Movement of Thermal Equator I |

- B Septomber Equinox

e o coon |

I | Movement of Thermal Equator
2%'S
Tropic of Capricorn
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Paper 1 Topic 2 Weather hazards and climate change - Natural causes

Climate change - is the average climate conditions of the planet. They vary over time. The earth has a history of going between warm (interglacial) and cold (glacial) periods. Climate
change can be caused by both natural events and humans

Factor

Effect

Milankovitch Cycles

These are natural changes to the earth’s orbit and position that affect how much solar

radiation we receive from the sun

. Eccentricity — The orbit becomes elliptical so at times the earth is further from the sun
causing it to be much cooler

. Axial tilt — The angle of the earth’s tilt changes so summers and winters are more
extreme when this happens

. Precession — The earth sometimes wobbles on it's axis and it changes seasons
slightly.

Solar Variation

The amount of radiation the sun produces varies over time. Lower solar activity are likely
to end in glacials.

Volcanism

Large-scale eruptions can lead to lofs of ash in the atmosphere, sometimes it's so great it
can block out the sunlight reducing global temperatures

Surface impact

Asteroids and comets can impact the earth’s surface and cause lots of ash blocking out
sunlight and reducing global tfemperatures

What is the evidence?

Ice Cores

Ice sheets in Greenland or Antarctica has built up over many years. In some
places ice can be 3,000m deep. As snow falls and compacts as ice, it fraps
air bubbles — these contfain a sample of what the atmosphere was like at

that time.

Water in the ice also contains isotopes — scientists can measure the
temperature of the earth af the time

Historical Sources:
Historical documents such as diaries, paintings etc. can
describe what the climate is like at the time

first year growth-48

rainy season-

dry season

scar from forest fire

Tree rings:

As trees grow they produce growth rings. In warmer
climates growth rings are further apart. In cooler climates
they are closer together.

These can indicate what the climate was like 100,1000 years
ago
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Paper 1 Topic 2 Weather hazards and climate change - Human causes

Transport: Energy:

As cars are more affordable now than ever — more The demand for electricity is growing because of
people are buying and using them. As well as this, increasing p.opuloﬁon, standard of living imp.roves,
flights are now cheaper so people fly more. Al technology improves and people because richer
modes of transport rely on fossil fuels

How do humans
cause global
warming?

Industry:

As people have more disposable income increases,
so does the demand for the production of industrial
goods. This leads to more fossil fuels being used

Agriculture:

Increased population growth means there is an
increased need for food. This then leads to more
intensive agricultural practises that require
machinery which use fossil fuels

Nhatural = Human Enhanced
Greenhouse Effect E
The natural greenhouse Effect: Greenhouse Effect The enhanced greenhouse Effect:
RN oty st cocopes Les heat escapes
This is a natural process, which keeps the earth f ' Human activity has resulted in an increased amount of
warm. X 3 greenhouse gases in the atmosphere.

This means the earth absorbs more solar radiation and
less radiation is able to escape - this causes an increase
in temperatures.

Greenhouse gases (carbon dioxide, methane,
nitrogen) trap some of the heat that is radiated from
the surface which would have been lost into space.
Without this the temperature of the earth would be a
lot cooler
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Global average sea level change

Sea Level Change:

+ Long-term measurement of sea levels
shows there has been 20cm increase
since 1900

» Rises have increased recently to
3.2mm per year and are more in some
areas.

Warmer Global temperatures and

Carbon Dioxide

* Therise in global temperatures is
closely linked to the increase of
carbon dioxide.

+ The increase in carbon dioxide since
1950 has been much higher and
much more rapid than anything
recorded for the last 400,000 years.

*  Human activity is the reason for much
of this increase.

Evidence of climate

change

Global Temperature (°F)

58.5F

58.0

A...l...l...l,..|...|...1..
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Paper 1 Topic 2 Weather hazards and climate change - Evidence

Melting Ice Caps:

Sea level change is caused by
thermal expansion — when water
warms up it expands

The Arctic Ice Caps have decreased.
Warmer temperatures meant that sea

ice has declined

Arctic Sea Ice Loss

Average Extent in September

Year

Average Volume

Warmer Global temperatures:

increase to be so rapid

+ Measurements of average global
atmospheric tfemperatures show a
steep rise from around the 1950s fo the
present. Although temperatures have
risen before it is unusual for the
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Rising sea levels cause coastal

Paper 1 Topic 2 Weather hazards and climate change - Impacts

Projected sea-level rise calculated from global temperature

Biodiversity lost in the
oceans and on land

more flooding

More frequent and
heavier rainfall causes

flooding -
A g 120
Stronger and more 5l
frequent tropical & el
/" cyclones cause greater ol
. ) -
Possible des‘h’uc‘hon '%%T 2000 2050 2100

consequences
of climate

Pests and diseases more
widespread

change

Longer and more
frequent droughts

.

Food supplies potentially affected
by changes in farming practices

v

Water supply issues due to loss of
glaciers

Sea Level Rises:

Around 23% of the worlds population live within

100km of the coast — this means lots of people are

at risk of coastal flooding

The effects of Imrise in sealevel is:

+ Low-lying islands will be submerged (e.g.
Maldives) — causing land to be abandoned

+ New sea defences will need to be built -
costing millions!

+ Salt water intrusions will contaminate farmland
and groundwater supplies (making water
unusable)

Future projections:

Future predictions are difficult to predict because it
changes (will greenhouse gases continue to rise or will we
find ways to reduce emissions?)

Climate change organisations have modelled 4 scenarios:

1. Emissions peak at 2020 then decline
2. Emissions peak at 2040 then decline
3. Emissions peak at 2080 then decline
4. Emissions contfinue to rise

* The loss of Greenland’s ice sheet would raise sea levels
by 7m

+ The Antarctic ice sheets would add 13m

+ Sealevelrise will be higher in some areas than others
due to prevailing winds and currents. Also where the
land is sinking sea level will be higher

Increased Temperatures:

Warmer temperatures can impact on food
production as some areas will experience drought
conditions.

More pests will spread quicker due to the warmer
weather

Ecosystems and habitats suffer as temperatures
increase as animals and plants struggle to adapt
leading to a loss of biodiversity

Extreme weather events:

Experts believe there will be arise in extreme
weather events: Tropical Cyclones, drought,
intense prolonged rainfall and heavy snowfall. This
leads to a greater number of people at risk
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Hurricanes

The strongest tropical storms are called hurricanes, typhoons or tropical cyclones. The different names all mean the same thing, but are used in different parts of the world.
If these huge storms start in the Atlantic, off the west coast of Africa, they are called hurricanes.

In an average year, over a dozen hurricanes form over the Atlantic Ocean and head westwards towards the Caribbean, the east coast of Central America and the
southern USA (Florida in particular). Hurricanes may last as long as a month and although they travel very slowly - usually at about 24 km/h (15 mph) - wind speeds can
reach over 120 km/h (75 mph).

How hurricanes form

When this warm and wet air rises, it condenses to form towering clouds, heavy rainfall. It Diverging airflow
in upper atmosphere

also creates a low pressure zone near the surface of the water.
Rising warm air causes the pressure to decrease at higher altitudes. Warm air is under a \ \ Eye / /
higher pressure than cold air, so moves towards the ‘space’ occupied by the colder,
lower pressure, air. So the low pressure ‘sucks in’ air from the warm surroundings, which
then also rises. A continuous upflow of warm and wet air contfinues to create clouds . l l

and rain. convergence

Air that surrounds the low pressure zone at the centre flows in a spiral at very high o

speeds - anti-clockwise in the northern hemisphere - at speeds of around 120 km/h (75
mph) Ocean
Alr is ejected at the top of the storm —which can be 15km high — and falls to the
outside of the storm, out and over the top, away from the eye of the storm. As this
happens, it reduces the mass of air over the ‘eye of the storm’ - causing the wind
speed to increase further. Some ejected air also cools and dries, and sinks through the
eye of the storm, adding to the low pressure at the centre.

The faster the winds blow, the lower the air pressure in the centre, and so the cycle
continues. The hurricane grows stronger and stronger.

Seen from above, hurricanes are huge circular bodies of thick cloud around 450 km
(300 miles) wide. The cloud brings heavy rain, thunder and lightning.

In the centre is the eye of the hurricane, about 45 km across (30 miles) across. Often
there will be no clouds in the eye. Seen from below it will seem calmer, with a circle of

Spiral band of

thunderstorms

EQUATOR

blue sky above. The eye is formed because this is the only part of the hurricane where Aress in which
cold air is descending. o croronss ¥
In the northern hemisphere, the prevailing easterly tropical winds tend to steer e et

hurricanes toward land - although their course is unpredictable. As hurricanes move
inshore, their power gradually reduces because their energy comes from sucking up
moist sea air.
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Description Impact on people Impact on environment
<8  Infrastructure such as power lines damaged » Trees uprooted
D C Winds from 119 — 250 kmph » Buildings destroyed
=2 . Loss of life/injury
35 + Damage property + Flooding
o C Heavy rainfall causing surface flooding * Injury + Pollution of water systems
& - Potential loss of life
- » Coastal defences destroyed * Beaches and coastal habitats destroyed

S o Low pressure allows local sea level fo rise, the + Flooded inland areas contaminating farmland
;/9) </5> winds help push the water up on land + Damage to properties
52 » Peoples lives and properties at risk of destruction | < Salt water infrusion
*g 5 Intense rain and storm surges leads to coastal » Farming, tourism and industry at risk of flooding + Habitats destroyed
o} 8 flooding + Water contamination
Ox

@ o . + Settlements destroyed/damaged + Riverflooding if a channelis blocked

% IpTense rainin _hlgh relief areas can saturate the | + Transport routes cut off « Habitats destroyed

0 soil quickly, making it heavy. This canmean the soil | .| 55 of life and injury - Debris contaminate water

S can’t hold together - Displacement

Physical vulnerability:

Coastal areas are more at risk as tropical cyclones form over oceans and seas. Island
nations (e.g. Maldives and the Philippines) are more vulnerable as they are
surrounded by warm water and are low-lying. They are more likely to suffer flooding,
storm surges and high wind speeds. Some areas are also af risk from heavy rain and
landslides

Economic vulnerability:

Countries with higher levels of development are more likely to have better technology
to prediction and monitoring systems and are therefore able to prepare for tropical
cyclones by evacuating areas and putting up coastal defences and preparing
emergency response teams

Social vulnerability:

Areas with high poverty are more vulnerable as infrastructure (buildings etc) are not very stable and will be easily damaged or destroyed. The after effects also worse in poorer
areas as there might not be access to food, water, medical supplies etc often resulting in higher losses of life. Age is another social inequality, older and younger people are
more vulnerable as they are likely to suffer an injury during evacuation and have more difficulty in evacuation too. Young and old are more likely to catch ilinesses and diseases
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What: Hurricane Irma, Category 5
When: 8" to 11th September 2017
Where: Gulf of Mexico

Who: Barbuda, Caribbean Islands,
Florida, USA

Why/How: Causes
Description:

Tropical depression formed in the Aflantic Ocean. Spinning vortex of
winds as heat energy is evaporated from the ocean to fill gap of very

low air pressure.

Sea temperatures 32°C in Gulf of Mexico. Air pressure 915mb. Trade
winds blowing away from the Equator.

Developing country

Developed country

Caribbean - Barbuda

+ Up to 185mp winds

» 600 students had to go to
school on other islands

* 90% properties damages

* 68 sg. miles covered by
Category 5 hurricane

+ No water or communications —
island considered uninhabitable

+ 3 deaths

* Most people evacuated from
Barbuda to Antigua

» $250 million in damages = 12%
of islands GDP

+ 1,800 residents evacuated

« 3m storm surge causing
significant flooding

+ 60 tons of relief supplies sent by
USA and British Aid Agencies

USA - Florida Keys
« 7 direct deaths in USA
85 indirect deaths of which 80
were in Florida
« 77,000 people in shelters
« 6.5 million ordered to evacuate
« 70% buildings built before 1994
* 6.9 million homes left without
power
+ 2 -3 m storm surge causing
significant flooding
« 250 to 300mm rainfall an hour
« $62.5 million in damages
* Loss of tourism trade
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W = Paper 1 Topic 2 Weather hazards and climate change - Droughts

Characteristics and types of droughts
Droughts occur when there is abnormally low rainfall for an extended period of time. This means that a desert would not be considered in drought unless it had less rainfall than normal,
for a long period of time. Droughts can last from weeks to months and even years.

Why are some areas more vulnerable to droughts?

Droughts can occur all over the world. However, there is a link between drought and some climate patterns.

*A lack of water vapour in the atmosphere means there is less precipitation and more chance of drought. High-
pressure systems reduce evaporation and moisture in the atmosphere.

*El Nino — as the surface temperature of the Pacific Ocean around the central South American

coast increases, storm patterns are disrupted. This phenomenon is thought to create droughts in Indonesia and
Australia.

La Nina - as the surface temperature of the Pacific Ocean around the central South American

coast decreases, storms are again disrupted and North and South America are prone to

Types of droughts

There are three main types of drought:

*Meteorological drought — when the amount of precipitation received in a specific area is less than the average.
*Hydrological drought — when reduced precipitation impacts on water supply, eg there is decreased streamflow, sail
moisture, reservoir and lake levels, and groundwater.

Agricultural drought — when the above two types of drought impact on agricultural activities, eg reduced soil moisture or
reservoir levels required for irrigation.

Hazardous impacts of droughts

Droughts, unlike earthquakes and volcanic eruptions, are not a sudden hazard event. Instead, their beginning and end
are hard to gauge and they can last for months and even years.

Approximately 780 million people worldwide lack a reliable and sufficient water supply. This can have many serious
impacts:

*A lack of clean and reliable water can cause people in developing countries to drink contaminated water which could
cause arange of diseases such as cholera and typhoid.

Commercial and subsistence farmers can experience high crop or livestock losses and a reduction in the land's value. :
Subsistence farmers may experience famine. 150 00 50
*With less moisture and rainfall, wildfires can become common, damaging crops, buildings and even causing death.
*Businesses and services which rely on clean water may be closed, eg hospitals and restaurants. ~— no data
*Conflicts or war between people and countries can occur when pressure is put on water supplies. It can also lead to
people having to migrate away from drought-stricken areas.

Latitude

T
100 150 850

0
Longitude

1 1
Less hazardous More hazardous
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What: Worst drought in 125 years Why/How: Causes
When: 2002 to 2009 Description:
Where: South-east Australia
Who: Everyone, especially farmers

This was credited to El Nino, where moist frade winds are reversed, so instead of bringing rainfall to Australia they
fravelled west tfowards South America, leaving south-east Australia with a lack of rainfall. Some scientists believe
climate change exacerbated this drought by also reducing rainfall.

The region most affected was the Murray-Darling River Basin in New South Wales. This area
usually provides 75% of Australia's water, 40% of Australia's agricultural produce and is home
to nearly 2 million people.

This drought had severe agricultural impacts:

Significant loss of livestock and crops. Some farmers had to sell machinery, land or even
move elsewhere and lose their livelihood.

*With fewer crops and livestock, Australia had to import more food. This increased the price
of food for the whole country.

*Droughts degrade the quality of the soil, affecting farming for years to come.

This drought had severe impacts on the natural ecosystem:

*Wildfires caused by drought destroyed vegetation and animals' habitats.

*Creeks and rivers dried up causing the organisms relying on them to die or migrate.
sIncreased soil erosion destroyed vegetation and the creatures which relied on it to survive.

Australian Rainfall Deciles ] %
1 January to 31 December 2019
Distibution Based on Gridded Data

© Comenommonth of Aistralia 2029, Burcau o Metoorslogy 10 codo: AWAP s 000172020

Responses

$11.1 billion in Australian Government funding committed to drought-related
programs since 2018-19 (as at 31 December 2021)

Long-term resilience and preparedness

n drough
! Ent $5 billion Future Drought Fund

8 drought resilience hubs

% 80 soil and agricultural landscapes projects
Immediate Immediate action for those in drought
action for
hhr‘ilegm 2,567 drought loans to farmers
Dgu(?em +~ 124 droughtloans to small businesses
=
'5 / c:':.” 11,389 rebates for on-farm emergency water
~
%‘_ L infrastructure
E =L |ongterm § ‘
L e e & 16,800+ farmers received Farm Household Allowance
©. resilience and &
o,-.o(/ preparedness .‘e'}\ (since 2014)
€y Qg.‘p 1,591 small regional businesses accessed rural

financial counselling
57 regional climate guides

Support for wider communities affected by drought

57,000+ households assisted to pay urgent expenses

Support for 180 local government areas (infrastructure & other projects)
Support for 250 schools

$10+ million in cash and/or voucher support for farmers




W Paper 1 Topic 2 Weather hazards and climate change - Case Study The Sahel Ethiopia

The Sahelis located directly south of the Sahara desert and stretches from the east o the west of Africa. The Sahel is semi-arid, receiving between 250 and 450 mm of rainfall in
totalin an average year, however it only falls in one or two months. This region provides Africa with food and cash crops such as millet and cotton.

Since the 1970s, the Sahel has experienced drought conditions on a regular basis. This is down to
physical and human factors:

*Overgrazing and deforestation on marginal land can lead to desertification. With less vegetation
there is less transpiration and evaporation from the soil, causing less rainfall.

*Changes in surrounding ocean temperature — the temperatures of the south Aflantic and Indian
Oceans increased, with a smaller temperature gap between land and ocean, and monsoon rains
were reduced.

*Some scientists believe climate change has reduced rainfall or made it less predictable.

The social and economic impacts of drought in the Sahel

Social impacts

*Subsistence farmers' crops fail and livestock dies. This can lead to famine and hunger.
«Commercial farms growing cash crops such as cotton lose income, which may cause
unemployment.

*With less food being grown and an increase in demand, food prices increase.

*Increased soil erosion makes the land less fertile, creating a long-term issue for the farming
community.

*Clean water is not available for people to drink, increasing the use of contaminated water and
diseases such as cholera.

*People (usually women and children) travel further to find water, which means children miss
school and the carrying of heavy loads can lead to back problem:s.
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Environmental impacts

*Seasonal rivers and water holes dry up, so organisms which live in them or rely on them for water
may die.

*Vegetation dies causing animals depending on it for food or shelter to perish or migrate.
sIncreased soil erosion. Eroded material is washed into rivers or water holes resulting in
contamination.

Attempted solutions

*Encouraging farmers to grow drought-resistant crops.

*Improving knowledge and understanding of droughts across the
region by launching the Africa Climate Exchange

*Use of drip irrigation systems to reduce water usage.

sLines of rocks are placed across the land to slow flowing rainwater
and encourage the deposition of sediments (rich in nutrients). This is
a cost-effective option.
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change in the other.

An ecosystem is a natural environment and includes the flora (plants) and fauna (animals) that live and interact within that environment. Flora, fauna and bacteria are
the biotic or living components of the ecosystem. Ecosystems are dependent on the following abiotic or non-living components:
«climate - the temperature and amount of rainfall are very important for determining what species can survive in the ecosystem
+soil - the soil type is important as this provides nutrients that will support different plants

swater - the amount of water available in an ecosystem will determine what plants and animals can be supported
The biotic parts of the ecosystem, which include bacteriq, flora and fauna, have a complex relationship with the abiotic components - changing one will lead to a

Most of the seagrass in
England is located in the
South-West. Some of the
) Fmouth Sound, Looe Bay

PR and ™he Istes o Scill.

Ecosystems are very sensitive to change. The living and non-living components of the
ecosystem can be altered by either natural factors or human management.

Changes to the ecosystem caused by natural factors include:

«drought

flood

«fire

«disease

Changes to the ecosystem caused by human management include:

sinfroducing more fish (fish stocking)

«altering the drainage of the land which may influence the amount of water
*changing the pH level of the water

«altering the nutrient levels of the water if fertilisers are leached intfo the water resulting
in eutrophication

Any of these changes can have a negative impact on the ecosystem and could result in the
collapse of a food chain.

Only 12% of the land area of the UK is made up of woodland. 80% of these are less than 100
years old and only 5% could be considered ‘ancient’ woodlands. In England they are mainly
made up of broadleaf deciduous trees such as oak and ash, whilst in Wales, Scotland and
Northern Ireland the trees are mainly coniferous such as firs and pines. The largest forests are
Galloway Forest Park in Scotland, Kielder Forest Park in north-east England and the New
Forest in southern England.

The UK has some of the best marine ecosystems in Europe, with a wide diversity of
underwater habitats and species. Many of our marine habitats and species are particularly
rare and therefore of international importance, for example, the bottlenose dolphin. These
marine ecosystems are under threat from bycatch, overfishing, pollution and shipping

Tropic of
_ Cancer

_________________________

Tropic of
Capricomn

Key

D Tundra D Desert

l Taiga (coniferous forest) . Tropical rainforest
. Temperate deciduous farest D Savanna grassland

D Temperate grassland . Chaparral or evergreen
hardwood (Mediterranean)

North Pole

Temperate
deciduous

[Tuna forest

Evergreen
(coniferous hardwood Savanna
forest) (Mediterranean) grassland

Tropical
rainforest
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Tropical rainforests have distinct characteristics that support a wide variety of different species. This means that they have a

high biodiversity. The biotic or living components of the ecosystem and the abiotic or non-living components of the

ecosystem depend on one another - a change in one leads to a change in the other.

Emergents

Climate

*Very wet with over 2,000 mm of rainfall per year.

*Very warm with an average daily temperature of 28°C. The temperature never drops below 20°C
and rarely exceeds 35°C.

*The atmosphere is hot and humid.

*The climate is consistent all year round. There are no seasons.

Soil

*Most of the soil is not very fertile.

A thin layer of fertile soil is found at the surface where the dead leaves decompose.

oIt is red in colour because it is rich in iron.

*Due to heavy rainfall the nutrients are quickly washed out of the soil.

Plants and animals

*The warm and very wet climate provides perfect conditions for plant growth.

*The wide range of plant species supports many different animals, birds and insecfs.
*Species have adapted to the conditions of the rainforest, eg frees and plants have shallow-
reaching roots to absorb nutrients from the thin fertile layer in the sail.

Structure of a tropical rainforest

A tropical rainforest is made up of the following layers:

eground level

*shrub layer

Canopy

Under canopy

Both plants and animals have
adapted to live in the fropical
rainforest but climate change

'Y

Shrub level

Rainforest nutrient cycle

Trees shed
leaves all

i) year round

rapidly

Decaying
vegetation
decomposes
rapidly

Shallow roots

take up the

nutrients

r 4 - Nutrients
enter the soil

. . . r A
under canopy threatens their habitats -
*(main) canopy
eemergents
Tropical rainforests act as life support systems for the planet as they: Threats to the tropical rainforests through deforestation include:
+ regulate the atmosphere + agriculture
* maintain soil health + logging
+ influence the hydrological cycle * mining
* Provide food, cash crops, medicines and raw materials * roads
* HEP
+ population growth
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Since the 1960s millions of hectares of rainforest have been cut down to make way for oil and mineral extraction, logging, cattle ranching and plantations. Today
deforestation continues at an alarming rate — an area the size of Wales is lost every year. The promise of riches has also brought millions of new workers and colonists to

the Amazon changing the lives indigenous peoples forever.

Threats and challenges

Political and economic primary causes - Government sanctioned oil extraction
from 1960's by PetroAmazonas (TNC) was expected to increase GDP but each ol
well needs around 2 hectares of forest to be cut down, waste products were
pumped to the surface to mix with waste water creating toxic soil, liquid leeches
through the soil into rivers leading to no fish, destroying the food chain.

Political and economic secondary causes - creation of roads through the
rainforest led to barriers for movement of animals reducing breeding spaces,
population increase of 'colonists' (described as neo-colonial environmentalism)
into the rainforest who removed the smaller trees for building and using 'slash and
burn' techniques for small-scale farming, leading to nutrient-poor soil commercial
loggers removed larger trees, often illegally, poor soil led to large-scale cattle
ranchers rearing beef for sale in in Europe and the US.

Palm oil plantations (cash crop) - in many products used world-wide are not
native to the rainforest and so require very large areas of rainforest to be cleared,
reducing biodiversity (monoculture) (130 000 hectares cleared for palm oil
production) and using pesticides to control plagues, which further leeches into
the water system. QOil has increased Ecuadorian economy but more than 80% of

indigenous people in the oil producing areas live below the poverty line.

Political sustainable management

Government policies - creation of Yasuni National Park - proposed the international
community pay Ecuador 3.6 billion US$ to leave the oil and it's carbon emissions in
the ground which would be used to help indigenous communities and reforest the
area but limited economic response from other governments and oil extraction
beganin 2014. Following decline in oil prices Ecuadorian government sanctioned
Fruta Del Norte to mine for gold in attempt to reduce poverty. Signed global
agreements such as the Paris Agreement to limit CO? emissions.

Large-scale NGOs - RAMSAR sites - Limoncocha National Park and Nature Reserve
atftracts 10,000 tourists a year allowing protection of endangered species,
protecting the forest against development, protecting biodiversity and local
communities

Small-scale NGO's - Sumak Allpa - conservation and protection of, for example,
Woolley monkeys and red-tailed Boa Constrictor funded by private individuals, or
NGO:s like the WWF

Economic policies - Yachana Lodge - sustainably built log cabins using solar panels
to generate electricity and rainwater collections for showers and toilets, tourists are
confined to guided trails

Microfinance - small scale loans to assist individuals to start up sustainable logging
and agriculture businesses

Education policies - Yachana Foundation - runs residential training courses for local
communities providing further employment opportunities, tfraining courses in
sustainable crop management and Forest Stewardship courses in sustainable

logging

SOUTH
AMERICA
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Deciduous woodlands have distinct characteristics that support a variety of different species. This means that they have a
moderate biodiversity. The biotic or living components of the ecosystem and the abiotic or non-living components of the

ecosystem depend on one another - a change in one leads to a change in the other.

Climate

* no exiremes of temperature or rainfall - 4 seasons

* average summer temperature 15-17° C, winter is cooler but usually above freezing, leading

to long growing season

« rainfall quite high, about 1000mm a year.

Soil

 fallenleaves decompose quite quickly forming think layer of organic matter (humus)

enriching the soll

» earthworms and other decomposers mix humus with minerals from bedrock to create thick,

rich soil called brown

Plants and animals

+ dominated by tall, broad-leaved frees - leaf loss in autumn, strafified layers

» stratified layers provide a variety of habitats for birds, insects and small mammals, larger
animails such as foxes and rabbits burrow in the ground under the trees

* ancient woodlands used by humans for wood fuel, nuts, fruit, free sap, timber and
recreation

Structure of a tropical rainforest

A deciduous woodland is made up of the following layers:

eground level

*herb layer

*sub canopy

*(main) canopy

Both plants and animals have
adapted to live in the deciduous
woodlands but climate change
and population growth threatens
their habitats

40m

canopy layer

30m

sub canopy
layer

20m

herb layer

www.internetgeography.net ground layer

Oowl Sparrowhawk

vd

Squirrel ///, Fox

Blackbird

[\

Blue tit

Rabbit

Woodmouse
Deer Pony

Spider.
Pig \ / \ / \
Earthworm  Caterpillar Aphid \

|

Dead Green Plant Grass
leaves sap

Acorns
leaves

Deciduous woodlands provide many natural resources including: Threats to deciduous woodlands through deforestation include: P
+ timber + agriculture
+ fuel * population growth
» conservation » urbanisation
» recreation + timber extraction
* HEP

* population growth
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The New Forest is a National Park in Hompshire, south east England, awarded status in 2005. About 175,000 people live in the area and up to 15 million people visit the

area annually.

Threats and challenges

Social causes of deforestation

Increasing population numbers in the UK means that more land is required for
housing. The government need to build around 240,000 homes a year to cope
with demand. Forests are cleared in order to accommodate this

Increasing urbanisation in the UK has led to forested areas being converted for
additional land use including the expansion of cities to create jobs for people
Traffic congestion is an increasing problem and so areas of woodland are
cleared to make carriageways wider

Economic causes of deforestation

Tourists can damage plants by tframpling, footpaths are eroded by walking,
cycling, horse-riding and car parking on verges and risk of starting fires with
barbeques

Timber is extracted form both softwood (coniferous) and hardwood (deciduous)
trees. Non-native conifers are easier and faster growing which means a faster
profit.

Over 40% of the New Forest is privately owned and not managed.

Pesticides and herbicides used to control weeds in agricultural areas damages
edges of woodlands

Sustainable Management

Controlled tree felling - frees are selectively cleared and replaced by other
deciduous species in higher numbers

Limit pesticide use to prevent damage to plant and animal species

National Park Authority set up to raise awareness through campaigns
Landowners funded to plant trees, encourages better use of the land
Sustainable transport schemes — eleciric scooters, bikes and tour buses

Green leaf tourism — limits tourists numbers, ensures hotels operate in a ‘greener’
way, promotes use of local products

Restrict logging April-August to protect nesting birds
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The world's population is growing rapidly and reached 7.3 billion people in 2011. The highest rates of population growth are occurring in developing countries,
such as Zimbabwe, Malawi and Niger. Some countries are experiencing population decline, for example Japan, Russia and Ukraine.

Today more than 50% of the world's population live in urban areas. The number of cities with over 10 million people is increasing. These are called megacities.
There are now 34 megacities in the world. The table and map below shows the top 10 megacities.

Top ten megacities (Source: Demographia World Urban Areas 2015)

Rank Urban area Country Population estimate
1 Tokyo-Yokohama Japan 37,843,000
2 Jakarta Indonesia 30,539,000
3 Delhi India 24,998,000
4 Manila Philippines 24,123,000
5 Seoul-incheon South Korea 23,480,000
6 Shanghai China 23,416,000
7 Karachi Pakistan 22,123,000
8 Beijing China 21,009,000
9 New York United States 20,630,000
10 Guangzhou-Foshan China 20,597,000

“Yokohama

(-' j
) B-eumgo Mﬁ‘ Tokyo-
Shmghal
@ﬁlangﬂmu Foshan
0 5-‘
Dej’ll -LV ’Q.Msnlla

™
RN

Causes of urban growth

The population of cities usually changes in one of two ways:

1.Natural increase (or decrease) - this is the difference between the number of births and the
number of deaths.

2.Migration - this is the movement of people into or out of the city.

More and more people are leaving rural areas and moving to cities. This is called rural to

urban migration. People move because of push and pull factors.

Push factors are things that make people want to leave rural areas and pull factors are the things
that attract people to a city.

Poorer rural to urban migrants in developing and emerging countries tend to cluster in spontaneous
settlements on land that is not suitable for wanted for urban dwelling to work in the informal economy. This
land is often at greater risk from natural hazards such as flooding or landslides and is offen contaminated
land.

D) g?gng:”gi:'trim One hundred years of urban 1%
il population growth, by region.
B Residential (Expensive S Europe 1
High-rise flats) LatiAmerica :
and the Caribbean
©_Residentia| (Former W North America
Colonial area) Pacific
B @—Industry on main roads
H (A H L 1% 5%
G c G E Residential (High-class ~
suburbs) 15% -
®_Housing Improvement 10% -4
schemes
G - Periferia
1950 2010 2050 (estimated)
0.7 billion 3.5 billion 6.3 billion

H)=Favelas
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Paper 2 Topic 4 Changing Cities - Site, Situation and Structure

number of services a settlement has and its sphere of influence. The function of a settlement describes all the main activities that
occurin it e.g residential, recreational, retail, government, entertainment and industrial.

Markets
(e.g St. Albans) Ports

The Site of a settlement describes the physical nature of where it is located. Factors such as water supply, building materials, quality of iy
soil, climate, shelter and defence were all considered when settlements were first established. Settlements can be described as being e e
part of the urban hierarchy. Where they stand on the hierarchy depends on a number of factors, the main ones being population, the fe.g Sdnburh) Sty

Hils — TRADITION CLIMATE

N /
Shelter | Wet Point Site
(e.g Welsh
Valleys)

River Meanders .
(e.g Durham) Drainage

Conurbations
/%V Large Cities
City
Town

Small Town

Village

Hamlet

Isolated Farmhouse

The population of each type of seitlement increases as
the number of setllements of that type decreases.

Wauigh's model of & develaping world oity:
@ CBD (Central
Business District)

Residential (Expensive

B High-rise flats)

¢ Residential (Former
Colonial area)
B @—Industry on main roads
H
C c H

G Residential (High-class

2 suburbs)
® Housing Improvement
“schemes
G Periferia

H)—Favelas

Bid Rent Curve
Retail

™ Manufacturing

Lrent per m?

Residential

Distance from CBD

Consequence on land use

Burgess's conceniric ving model:
(A)— CBD (Central Business
District)

B Zone of Transition

C)— Residential (lower class)

(> )adgn

@— Residential (middle class)

E Residential (upper class)

Hapt'’s sector model:

(A) —CBD (Central
Business District)

B ) < Zone of Transition

Residential
(lower class)

- Residential
(middle class)

E Residential
{upper class)

®- Industry

Shanty Towns are the illegal squatter settlements in LEDC's. Huge numbers of people

migrate from the rural areas to the cities.

*The cities most likely to have shanty towns are centres for commercial and industrial
activity as well as being transport centres. They are very attractive to in-migrants.

*Most of the new in-migrants have very few skills, education or money.

*Shanty towns develop on marginal land, often close to where the in-migrants hope to
get work. The high cost of land near the CBD means that shanty towns are either built on
the periphery of the city or in hazardous areas closer to the city centre.

Most inner cities of large urban areas in developed
countries once had industry located there, however
this has almost totally moved out. The Victorian
terraces built to house the factory workers remain in
many inner cities, however in some they have been
replaced by huge tower blocks.

Although seemingly the solution to the problems
produced by the terraces, the tower blocks also
caused a wide range of social problems. Recently
inner city planning has centred around rejuvenating
the area in alternative ways, to try to encourage the
growth of these declining areas.

Greenbelts were established to prevent the confinued growth of many of the largest
cities of England and Scotland. They are rings of heavily protected open land circling an
urban area. They aim to protect the surrounding countryside from development, and in
some cases stop two large cities from merging. Planning permission is not usually granted
for schemes on green belt land, although there is often great pressure to allow some
proposals through. The M25 is built through much of London's greenbelt. One of the main
problems of the greenbelts is that they have led to people commuting further into work.

Urban zoning

4

Area now
subject to
gentrification

Bell-

Areas of  Suburbs oid Zone Suburbs Rural-Urban

green land Industry of Fringe with
may be used (now Terraced high class
for parks or removed) Housing residences
golf courses
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*Rail network with terminus for Eurostar
5 international airports

corridor.

London has local, regional and even world importance:
«Internal and international accessibility - London has great importance due to its high connectivity.
*M25 orbital motorway connected to other major cities

World network of financial centres - London has become the international financial centre for Europe and is
one of three world financial cities alongside New York and Tokyo. Many global banks have headquarters here.
Transnational corporations (TNCs) - 500 TNC's in the UK with 271 HQs in London and further 28% along M4

*Market - London is the largest and most affluent market in the UK and therefore top international retailers
have locations in London to take advantage of this market.

Paper 2 Topic 4 Changing Cities - Case Study London

Urban sustainability
Urban areas can be made

Diversity of London's population Median House Prices, 2014

ONS 2007 (updated September 2010)

House and land prices vary
across the capital with jobs,
education, connectivity and
environment all being major
contributing factors.

Population (millions)
Camuso o us e

1931 1939 1951 1961 1971 1981 1991 2001 2011

Year

| T B ionertongon [l Outer London

Proportional growth 1939-2015

B 2% 0 5% cecine

B 11 to 20% decine
) o ion s
D 11% to 35% growth

B s6% w0 525 grown

more sustainable by

White British cmmars
58%

Hiw B Hey wih
69730 O HS00 SR

encouraging: —
» water conservation Cimae: 28
* energy conservation s otic 1o
+ waste recycling creating

Changes in population are the result of the changes in the economic
structure of London. For example, as the docks closed, manufacturing
was lost, particularly in the Lea Valley. This led to many job losses in inner
London and migration out of the city, resulting in a loss of population in

Win  de et omd W Bk R b
BOLSO) 385000  E7500  EGS000  ESMASE 0000 30000 | £250000

Hns Hms wit oy Tow Nwm

green spaces e 1l Bel inner London.
Transport B o coane | soner [ [ I
* London Underground
Kng. Mt od Bim r Y
* Opyster card oxon  owson [\ | smom 85+ 4
+ Congestion Charging zone - gg:?;:
+ Bike sharing scheme = 70-74 4
Other White 65-69 o
1% 60-64 4
| of Deorivai 55:59 4
Domestic population Level of Deprivation 50-54 1
flows into and out of Ger LGEh Hih I R Low O 45491
London : biggest migration < 40-44
93,001 vithin flow is OUT 36-39 TEE——
30-34 |
o thoreetof e Move aut of London Deprivation (using the IMD) highlights areas where 2523 frm—
England & Viclos Crlmd e there is, in some cases, considerable lack of quality 1619 4
SEEOREE of life. This would include increased crime rates, R
54,000 poor access to health, housing and education 0-4 fe——— R

0 2% 4% 6% 8% 10% 12% 14%
Proportion of population

. Inner London l Outer London l Rest of England

142,000 services, lower income through low-paid, low-
T — skilled jobs and a poorer environmental quality and
move OUT lack of green spaces.

200,000 people 84.000
move IN '

Changes through FDI and TNC investment has encouraged international migration in London. This has created one of the most diverse and densely populated cities in the world. Increased urbanisation of
London has also led to counter-urbanisation as people move out of the city for a ‘quieter life’ which, in turn, has led to urban growth and the increase in house prices and the number of services provided on
the periphery of the city.




Kemnal

s Paper 2 Topic 4 Changing Cities — Case Study Stratford, London

What: Redevelopment

When: 2005 - 2012

Where: Stratford

Who: London Olympic
Committee/UK govt. London
Mayor, local communities, global
media

Why: Stratford, East London was chosen as the host city for the London 2012 Olympics in 2005.

Stratford, in the Lower Lea Valley, lies to the north of the London Docklands. It had one of the

most deprived communities in the country, where unemployment was high and levels of health were poor. There
was a lack of infrastructure and the environmental quality was poor.

The 2012 London Olympics bid was partly successful on the understanding that a sporting complex would be
created in Stratford for the Games and regenerated for local people to use after the competitors had left. After
the Olympic Games were over, the park was named the Queen Elizabeth Olympic Park.

Impacts:

Social: by 2030, more than 10,000 new homes will have been built in the
park. Five new neighbourhoods, with lots of green spaces planned in, will
be built and around a third of those houses will be affordable. A new
academy has been built, which is used to educate around 2,000 pupils
between the ages of 3 and 18.

Economic: Stratford is now a well-connected area of London, which
allows commuters o travel to work easily. New jobs in construction and
tourism have created a multiplier effect. It is estimated that over 20,000

Environmental: the Olympic bid was partly successful on the basis
of sustainability. The park is sustainable in a number of ways, eg walking
and cycling routes, the provision of public tfransport, the water-efficient

jobs could be created by 2030, bringing more than £5 billion into the area.

Objections: Areas such as the Carpenter Estate have not yet been
regenerated and remain in poor condition. But demolition is expected to
go ahead in certain areas.

The redevelopment of Carpenters Estate will bring many benefits to new
and existing residents of Carpenters and Newham including:

e around 3,000 new homes including more than 1,000 high quality
affordable homes

* improvements to the quality of public space

* better connections to surrounding areas including access to Stratford
Station

* the re-provision and expansion of Carpenters Primary School

» the creation of long term jobs with 20,000sgm of commercial space.

design of homes and the protection of green spaces and natural habitats.
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Paper 2 Topic 4 Changing Cities - Case Study Mumbai

Site - low-lying city on anisland,
just above sea-level, with a
natural, deep harbour on the
west coast of India

Situation - facing the Arabian

Key

B Historical port and
commercial area

Residential areas and suburbs
0ld residential before 1950

Residential growth since 1950

Industrial areas
B Pre-1970s industrial growth
Bl Post-1970s industrial growth

Population change in Mumbai, India

25,000,000

20,000,000

Bangalore’

SriLanka

Seq, leading to Arabian and
European markets

Connectivity - about 9 hours flight
time to the UK and about 4 hours
to Singapore making it a 'trading
bridge' between European and

b other Asian markets

Other areas and uses
B Parks within the city
B Salt marsh and lakes
Defence

15,000,000

lation

Key
[ First suburbs: 1900s-1930s

[ Second suburbs: 1950s

[ Post-1970s suburbs

[ Area of latest expansion

[ New industrial areas

[ old Fort area

[ 0ld textile mills (now redeveloped)
[ Marshland/National Park

[ Regeneration area

|
|

CBD - not in the centre as it was built around the harbour,
but neat the island tip, containing a mixture of old
colonial buildings and new high-rise office blocks, plus
main commercial centre, some industrial areas near the
port, but as land is so expensive many have moved out o
places such as Navi Mumbai where the land is cheaper
Inner City - old residential (pre-1950s) - wealthy areas
along harbour or coastal waterfronts

Inner suburbs - poor quality permanent housing further
from the CBD - low income groups live in 'chawls' - low
quality multi-storey buildings where 80% are single rooms
Outer suburbs/rural-urban fringe - spontaneous shanty
towns - poorest 60% of people live in informal housing,
most are squatter shacks on the outskirts of the city
Homeless - thousands of homeless people live on
Mumbai’s streets

Industry - developed in strips out from the CBD along
transport corridors leading to main roads and airports -
increased since economic growth from the 1970s
onwards

Popul

10,000,000 -t

TOTAL POPULATION IN MUMBAI

5,000,000

1971 1981 1991 2001 2011
Date

Estimated population in 2020: 20.6 million

Populationin 1991: 9.9 million

Population growth rate: 2.9%

Migration - 1000 national migrants from other parts of India per day, looking
for employment - 90% of migrants are from rural areas of India

Natural increase - more important as a cause of population growth in older,
congested parts of the city

Economic opportunities - need for homes and infrastructure has created
opportunities for economic development including FDI (Foreign Direct
Investment and outsourcing of employment from foreign businesses,
attracting high quality, highly educated migrants to the city

Urban growth first began with British colonial trading and textile production.
Today, migrants come from all over India to work in various industries, such as
aerospace, engineering and medical research - led to development of new
high-rise, high-quality apartments in the inner city and increase in services,
including entertainment and high-class shopping centres

Spontaneous settlements - growing as more migrants move to the city from
rural areas - lack of basic amenities and services
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Paper 2 Topic 4 Changing Cities - Case Study Mumbai

Housing - rapid population
growth means lack of
affordable housing resulting
in spontaneous settlements -
built on unsuitable land,
liable to flooding, lack of
clean water, electricity,
rubbish collection or
organised sewage disposal
meaning a breeding
ground for disease

Employment - many
employed in informal, low-
paid employment providing
basic services in very poor
conditions, some
employment in 'sweatfshops'
also in poor conditions, with
no confract or employment
rights, poverty makes crime
difficult to avoid

Pollution - lack of sanitation
and pollution from local
factories lead to water and
land pollution, air pollution
from high volumes of traffic,
heavy industry and power
stations

Inequalities

Life at the bottom - Dharavi

Spontaneous settlements - made from any
resources available, high population density (at
least 300000 people per km?) people per home is
between 13 and 17 with very limited sanitation
and clean water supply, lack of healthcare and
low literacy rates - many in informal, low-paid
service industry

Life in the middle - inner suburbs

Small flats, often converted from colonial fimes,
one family, kitchen, bathroom, living room,
regular, clean water, middle income, some
technology available, electricity, access to
healthcare but still limited income

Life at the top - inner city and CBD

Highly educated, young, often speaks English,
luxury high-spec apartments, gated communities,
often employed in IT or media, able to 'shop' for
consumer goods

Improving housing - (top-down) upgrading squatter
settlements with proper building materials, (fop-down)
clearing squatter settlements (Dharavi) and rehousing
residents in new blocks, (bottom-up) giving squatter-
seftlement residents legal ownership of their land and help
in improving their homes, (fop-down) providing electricity,
sanitation and water to squatter settlements

Example

SPARC - Society for the Promotion of Area Resource Centres
Provide small-scale loans to build new toilet blocks and
other services in slum areas, making them safer and clear
fo use, community-led re-housing projects, giving people
more rights over where and how they live, acting as an
advocate for those affected by squatter resettlement

Inadequate services - lack
of healthcare, education
and fransport links

Mumbai Slum Electrification Project - to provide safe and reliable electricity to individual squatter houses. Connection
costs are 50% lower in the squatter settflements than the main city, but daily charges can still be a battle
Mumbai Slum Sanitation Program - aims to build toilets for up to 1 million squatter dwellers. Since 1990, authorities have

built over 350 blocks containing around 7,000 toilets

Renovation and Redevelopment Plans - clearance of squatter settlements and rebuild with small apartments, with more
facilities, however this can break apart local community networks
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Paper 2 Topic 5 Global Development

There is no single way to calculate the level of development because of the variety of economies, cultures and peoples.
The North South Divide
Developed countries are countries which have a high standard of living and a large GDP.

Emerging countries are countries who are going through a transition stage as they industrialise and tfrade more.
Developing countries are countries with a low standard of living and a much lower GDP.

The main indicators

Gross Domestic Product (GDP) - this is the
value of all goods and services produced
within a country. It is usually measured in
US$ and calculated per capita.

Gross National Product (GNP) also includes
goods and services produced by that
country overseas

Infant mortality: this is the number of
infants that die prematurely. Could be the
numbers that die before they are one or
five. Could be as a % of the births or a per
1,000 figure.

Birth Rate, the number of people born per
1,000 people per year

Death rate: the number of people who
die per 1,000 people peryear. It willbe a
clearindicator of the level of health care,
quality of water, sanitation,
accommodation, and food supply.
Literacy rates: the percentage of people
that can read and writ

Human development index: Uses wealth,
health and education. It is calculated
each year. The best country get "1" the
worst "0". This score is compared to GDP
tables.
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Reasons for lack of
development:

Social: High birth rates, lack of
confraception, children
needed to work on farms,
lack of women'’s rights
Economic: Lack of trading
opportunities, concentration
of primary jobs, overseas debt
Environmental: Lack of natural
resources, lack of trade
routes, poor climate, poor soil,
landlocked countries, small
island communities

Political: Colonialism, war,
local conflict, the Slave Trade,
corruption

DTM - Demographic Transition Model — shows as industrialisation and healthcare
improves death rate and birth rate falls

Rostow - shows 5 stages industrialised developed countries have gone through to
become developed.

Gunder Frank - suggest core developed countries are reliant on periphery
developing or emerging countries to provide raw materials and developing or
emerging periphery countries are reliant on developed core countries to provide
work and manufactured goods to develop themselves.
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There are three main ways to give aid:

A country can give directly to another. This is called bilateral aid.

Alternatively, multi-lateral aid is that which is given to several countries from an international organisation like the World Bank.

Finally, there are non-governmental organisations that we refer to as charities. These try to direct the money generated by charity at the needs of the poor, local communities or
environment.

Bottom-up development

Top-down development
WaterAid, Malawi

Three Gorges Dam, Yangtze River, China.

7| i . Government imposed development — controlled NGO's with donations from government and the
om0 | flooding of river valleys and communities fo build a public in developed countries provide ground-

o Shree .. ..
Reservoir Gorges| " R i
wn

Dam

technology and education about use of water,

cities in the east of the country. health. ed ti
ealth, education.

electricity

Multiplier effect of jobs for
people in power companies
and cities upstream
Increased trade upstream
as container ships can now
fravel on the Yangtze

Positives Negatives
Social Protects 100 million people 1.3 million people(communities)
from seasonal flooding displaced with little
compensation
Economic Generates 22,500MW Tourism may be negatively

affected
US$26 billion cost

Environmental

Protects large areas of the
river valley from seasonal
flooding.

Reduces the need for coal-
fired power stations limiting
air pollution

1300 archaeological sites
flooded

Yangtze river dolphin exfinct
River pollution from sewerage,
farm & industrial waste
Farmers no longer floodwaters

Positives Negatives
Social Less fime needed to collect Need to train villagers to
water maintain and repair pumps
Reduction in water-borne
diseases
Children able to go to
school instead of collecting
water
Economic Cost £292 per pump Reliant on charitable donations

provided by NGO's

Limited repair costs

Women able fo use their
fime more productively and
provide for themselves
through trade of goods

from NGO's.
Does notincrease country tfrade
output as only localised

Political

FDI investment from global
developed economies

Govt did not listen to local
residents views

Environmental

Clean water provided for
many rural villages

Uses groundwater - can be
replenished by rainfall

Rains may noft replenish
groundwater
Can become over-used

Political

Sustainable, renewable
technology allows
‘ownership’ by the villagers

Government does not receive
money so does not benefit
whole country
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Paper 2 Topic 5 Global Development - Case Study India

Site and Situation

Development Indicators
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Development Indicator

Social, Economic or Environmental

Value

HDI (Human Development Index)

Social, Economic and Environmental

0.621 (1315t in the world)

populous country in the world.

Wartiors, Kings

India's caste system is among the world's oldest forms of surviving social stratification. The caste system divides Hindus into
four main categories - Brahmins, Kshatriyas, Vaishyas and the Shudras. This was encouraged by the British colonizers in order
to control the majority of people. Inrecent decades, with the spread of secular education and growing urbanisation, the
influence of caste has somewhat declined, especially in cities where different castes live side-by-side and inter-caste
marriages are becoming more common.

VAISHYA
Merchants, Landowners

SUDRA
Peasants. Ser

Commoness,

UNTOUCHABLES
Outcast-Out of Caste. Sirast swospers, latrine cieanars.

Life Expectancy Social 68 years
Adult Literacy Social 74%
---------- Infant Mortality Social 34 per 1000 birth
India is the 7" largest country in the world by land GDP (Gross domestic Product per capita) Economic $1,709
mass
Continent: Asia India has experienced rapid economic development since 1991 when it ‘opened
Nearby countries: Pakistan, Sri Lanka, Bangladesh, Nepal up’ for frade. Mo 500
Nearby oceans: Indian Ocean, Arabian Sea, Bay of However, this has led to uneven development across the country with urbanised Cecd
Bengal core regions such as Maharashtra and Tamil Nadu having 6 times more GDP per Bsanro
e e ] ., R capita than rural periphery regions such as Bihar. This has led to, amongst other Ryles®
Think like o geogrd pher: How does Indid’s location social disparities, a difference in fertility rates across the country. B
promote economic development? = Devopmena!
. What other major economies are nearby? Per ks
Chinal Now a major economy and State ol i) The general trend in employment has been a loss GDP
superpower. India and China have existing West Bengal 160 of primary employment, with an expansion of the 2005-2006
political tensions. India is a former British colony. . . ’
. Is India landlocked? Which countries are easily Punia L0 services sector.
accessed? India is not landlocked, meaning it famil Nad 170 This, in furn, has encouraged rural to urban
o . " ; migration, leading to urban expansion and slum
can easily tfransport goods internationally by Delhi 1.70 develooments
boat. India aims to become a major transport Kerala 1.80 P .
hub within south east Asia. Andhra Pradesh 1.80
. Is India a large or small country? What about its Gujarat 230
population? India is a large country, with good Py 230
access to resources such as coal. India’s —— 280
population is rapidly growing, totals 1.324 billion h— -
(2016). This makes India the second most Uttar Pradesh 310 (oo
Bihar 3.40 KSHATRYIA

Caste System And Dalit
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Since India gained its independence in 1947
from the British and a shift in policy since the
1980s encouraging FDI, there have been
significant changes in its economic sectors:
Primary — agriculture has halved to a
quarter of its GDP owing to mechanisation
as people migrate from rural areas to cities
in search of work

Secondary - industrialisation is increasing.
However, it is causing air pollution and
increasing the population density in cities
(spontaneous developments)

Tertiary — services have double to over 50%
of GDP owing to increased job opportunities
Quaternary - one of the fastest growing
telecommunication markets in the world
creating over 1 million ICT jobs

Formal employment - increasing through the
number of TNC's now located in core
regions

Informal employment - increasing through
demand for low-paid, low-skilled services
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* A smaller proportion of people under
15 as the infant mortality rate drops

* Alarge proportion of people

between (15 and é4) as dependency

rafio decreases

* More people over the age of 65+ as

life expectancy has improved

Changes to India’s trading policy have
led to a rapid rise in imports and exports.
India’s key imports are oil, gold, silver,
and electrical goods. India’s key exports
are oil products, gems and jewellery. As
India has developed, international aid
has decreased. It now sends aid to
poorer countries such as Nepal

China control but
chaimned by India

Pakistan
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Paper 2 Topic 5 Global Development - Case Study India

India has agreed to invest in renewable
energy such as solar power and plant
more forest to absorb carbon emissions.
India is also a member of the G20,
having a greater influence in global
politics

Social

Better jobs, income and healthcare
Lack of housing — shanty fowns
Younger men benefit from jobs
Economic

Larger workforce, stronger economy
Increase in tourism - jolbs

Cost of new infrastructure
Environmental

Potential to invest in renewables
Deforestation and desertification
Increased CO, emissions

Growing gap between core and periphery regions

Geopolitics is the impact of a country’s human and physical geography on its international politics and relations. The

impacts of India’s relationships:

Foreign policy - India is building links with France and Canada to encourage defence, energy and infrastructure
Military pacts — India is building links with Russia to supply them with missiles and jets

Defence - India is building links with the USA to provide warships and planes for assistance and disaster relief
Territorial disputes — India is in disputes with China. Dams limit each other’s water supply and a continued dispute with

Pakistan over Kashmir since independence in 1947

Share of various technologies in new power capacity additions in India

M Coal %
Wind %
M Solar % 66%
Total RE %
54%
42% 4%
21% 21%
15% 16% I
2016 2017

25%

50%

12%

2018

74%
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A natural resource is any feature or part of the environment that can be used to meet human needs.

Types of natural resource: Biotic Factors Abiotic Factors

Biotic (living) — obtained from the biosphere — capable of reproduction (e.g. animals and plants).
Abiotic (non-living) — obtained from the lithosphere, atmosphere and hydrosphere (e.g. soil, sunlight and water).
Non-renewable - takes millions of years to form and cannot be ‘remade’ (e.g. coal, oil and gas).
Renewable resources — can be naturally replenished and last forever (e.g. wind, solar and hydro-electric power).

Exploitation of these resources can have long-lasting impacts on people and the environment

Deforestation — threatens biodiversity and causes soil erosion. Palm oil plantations destroy habitats such as those
in the Amazon.

Overfishing — fishing provides a source of protein and jobs, but cod numbers have fallen in the North Sea.

Oil extraction — toxic water pollutes rivers that indigenous peoples rely on for washing, cooking and fishing.
Farming - intensive farming reduces biodiversity.

Distribution of natural resources varies around the world, depending on geology and climate. Usage and consumption are not evenly distributed around the world.
Fossil fuels like coal are found in sedimentary rock regions such as the USA and Canada. Gold is often found in

past tectonically active areas such as Australia. South America has huge reserves of copper along with South Energy usage is higher in more developed countries, is rising in China and

India, and is low in less developed countries.

Africa. Food consumption is higher in wealthy countries like the USA and low in

In the UK, high precipitation in the north and west along with upland areas mean that hill sheep farming is many African countries.

common. Warm summers and flatter land, along with fertile soils, make East Anglia perfect for arable farming. Oil Water usage — water consumption is greater in more developed countries
and gas are extracted from the North Sea. and lower in less developed countries.

$ @
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Global primary energy consumplion by source

Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies in fossil fuel
production by converting non-fossil energy into the energy inputs required if they had the same conversion losses as
fossil fuels.

O Relative

Other renawables
Modern biofuels

160,000 TWh

Wind
Hydr
MNuclear
Gas

140,000 TWh

120,000 TWh
100,000 TWh

80,000 TWh oil
60,000 TWh

40,000 TWh
Coal

20,000 TWh

Traditional biomass

0TwWh

1800 1850 1900 1950 2019

Source: Vaclav Smil (2017) & BP Statistical Review of World Energy QOurWorldInData.org/energy » CCBY

p 1800 O () 2019

Reasons for increasing energy consumption

Global energy consumption is rising. There are four main reasons for this:

1.Affluence - emerging countries like China are seeing the biggest growth in energy consumption. This is
because the standard of living in these countries is improving and so more people are buying things like
technology for the home and cars. Energy use in developed country is high, but stable as populations are
steady and new ftechnologies help to conserve energy.

2.Population - global population is increasing. It reached 7 billion people in 2011 and it is estimated to reach
9.5 billion around 2050. Everyone uses energy and so this leads to a greater consumption of energy.
3.Technology - the development of new technologies means that more people are using energy. The use of
mobile devices and computers has increased and these all require energy to power them.

4.Economic reasons - factories and offices are run using energy. As countries develop economically, they
build more factories and offices for people to work in.

Per capita energy from fossil fuels. nuclear and renewables, 2020
Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies —

in fossil fuel production by converting non-fossil energy into the energy inputs required if they had the
same conversion losses as fossil fuels.

QAdd country O Relative

The energy mix refers to the different types of energy production used to supply energy to a country.

B Fossilfuels [l Nuclear [l Renewables

The energy mix in the UK reflects the fact that it has a strong economy and so needs a variety of energy ”“"edsm“_"s s
sources for industrial production, electrical production, transport, and domestic use. Austrellz soecaienn
The UK uses a mixture of fossil fuels (oil, gas and coal), nuclear energy and renewable energy (eg solar, weeen =
wind and hydroelectric power). Most of the oil and coal the UK uses has to be imported from other Fa"a" — A
countries, however the UK secures some of its gas supply from the North Sea. Nuclear power requires e

. . . . . . United Kingdom 28,211 kWh
uranium which the UK does not have, so this also has to be imported. However, as the UK invests in o m— A
renewable energy it will be able to be more self-sufficient in its energy supply. ‘

South Africa 22,946 kWh
A World 19,836 kWh

Access to energy is affected by many factors. erazt NI 15552/
Technology - some countries are not able to exploit their energy resources as the technology required is incia [l 6458

unavailable or too expensive

Geology - fossil fuels are found in sedimentary rocks, where impermeable rocks have trapped the oil and
gas in the permeable rocks below. Countries on plate boundaries may be able to access geothermal

energy

Climate - solar power requires large amounts of sunlight fo generate energy. Some countries are able to

exploit this resource more easily than others

Landscape - wind turbines are most efficient on higher ground or on the coast, whereas HEP requires rivers

with steep-sided valleys to use as reservoirs

OkWh 20,000kWh  40,000kWh  60,000kWh 80,000 kWh

Source: Our World in Data based on BP Statistical Review of World Energy OurWorldinData.org/energy-mix « CCBY

P 1965 (O 2020
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Renewable and non-renewable energy resources can be developed.

Non-renewable - takes millions of years to form and cannot be ‘remade’ (e.g. coal, oil and gas).

Renewable resources — can be naturally replenished and last forever (e.g. wind, solar and hydro-electric power).

The main nuclear fuels are uranium
and plutonium. These are housed in a
nuclear reactor.

The nuclear fuel undergoes nuclear
fission in the reactor, producing heat -
nuclear to heat energy. Heat is used to
change water into steam in the heat
exchanger. The steam drives the
turbine - heat to kinetic energy. This
drives the generator to produce
electricity - kinetic to electrical energy

Crude oil originates from
fossilized sea creatures buried
for thousands of years
beneath sedimentary
deposits. It is pumped from
below ground and taken to a
refinery where it is refined info
diesel, gasoline, (pefrol), jet
fuel and petrochemicals used
as detergents, fertilizers and
plastics

Nuclear

Wind power - wind turbines convert air
movements into electricity. In the UK
wind speeds are consistent and so this
is a good way to generate electricity.
The UK generates more wind energy
using turbines on the land (onshore). As
an island nation, the UK could build
more turbines in the sea (offshore)
though these are more expensive than
onshore turbines.

Geothermal power - this uses heat

Natural Gas

Coal is a sedimentary rock
formed when dead plant
matter decays intfo peat and is
converted into coal by the
heat and pressure of deep
burial over millions of years.
Coal is extracted through
both deep and surface
mining and is often used
through burning to heat water
to spin a turbine to generate
electricity

Natural gas is formed through the
decomposing of plants and animals.
Deposits of sediment compress the
organic matter and, along with higher
temperatures in the Earth’s crust, gas is
formed. Gas deposits are often found
near oil deposits with the gas frapped
in impermeable rock. Hydraulic
fracturing, or fracking, is a process that
splits open rock formations with high-
pressure streams of water, chemicals,
and sand. The sand props open the
rocks, which allows gas to escape and
be stored or transported.

within the Earth to generate electricity.
This is easier where geothermal heat is
more accessible, eg Iceland. There are
few suitable locations so geothermal
energy is rare in many countries.
Ground source heat pumps are a
similar idea, but they use the heat from
the Sun that is stored within the surface
of the Earth.

Solar power - the UK government
wants to increase the use of solar
power by 2020. Solar panels can be
fitted onto buildings or within fields.
They turn sunlight into electricity. New
technology is making solar panels able
to generate electricity on cloudy days,
which would be good for the UK.

Hydroelectric power (HEP) - HEP is
generated when river water is frapped
behind a dam and used to

turn turbines. The UK generates 1.5% of
its electricity this way. Most suitable
locations for dam building have
already been used.

Biomass - this is recently-formed
material derived from living things, eg
chicken droppings. 'Energy from waste'
plants burn biomass and non-
recyclable rubbish to generate
electricity. The UK has many '‘energy
from waste' plants, eg Allington Quarry
in Maidstone, Kent.

*

i1 £

Solar

Hydro Bio

Tide

Wave power and tidal power - the UK is
an island nation, yet it generates very
little energy using the sea. Wave
energy harnesses the power of small
movements on the surface of the sea.
The technology is new and currently
expensive. Tidal energy harnesses
larger movements of the tides. There
are plans for tidal lagoons to be built in
the UK.
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Advantages

There are still large
quantities of coal
available in 70 countries
worldwide, World coal
supplies should last for at
least another 200 years.

Mining coal Is technically
relatively easy and cheap.

Coal is used in power
stations in many countries
around the world. It is

an efficient resource for
generating large amounts
of electricity.

Disadvantages
Burning coal releases
harmful greenhouse
gases into the
atmasphere, causing air
pallution,

Mining of coal is
dangerous and has
caused many deaths.

Open-cast mining

of coal can have
significant impacts

on the surrounding
environment and wildlife
habitats,

Wind

It is a clean fuel and
does not pollute or emit
greenhouse gases.

It is one of the lowest
priced renewable energy
saurces for the consumer.

Wind farms can be built
on agricultural land,
providing a source of
income for the people
who cwn the land.

New technology means
turbines are mare
efficient and make less
noise.

Disadvantages

Many people feel that
wind turbines spoil their
view of the landscape,

Energy is only produced
when it is sufficiently
windy to turn the turbine
blades.

It is not possible to stare
the power produced for
use on calm days.

Offshore wind farms
are far from where the
resource is needed,
requiring expensive
transmission lines.

Paper 2 Topic 6a Resource Management - Energy

All types of energy generation have both advantages and disadvantages and positive and negative impacts on people and the environment
Coal

Hydroelectric power (HEP) - impacts
People Environment

Families were forced to The construction of the
leave their homes and dam has destroyed a

relocate to make way for  large area of forest on
the new dam, Lthe Paraguayan side of
the river.

The production of HEP
means people from the
two countries are less
reliant on non-renewable
energy resources,

HEP is & reliable, clean
source of energy which
cantributes to the energy
needs of Brazil's heavy
industries, reducing
carbon emissions.

Nuclear - impacts
People
Nuclear power plants are
expensive to build, but
once they are operational
they produce relatively
cheap, reliable and means it has a much
plentiful electricity. They  lower contribution to
can produce energy when = global warming than
it is needed, day and energy produced from
night, all year round. oil, gas or coal.

Environment

Nuclear power
generation produces
much less CO, than
burning fossil fuels. This

Nuclear power plants
are very dangerous if
they become damaged
because of the potential
for leaks of radioactive
material into the
atmosphere, Damage
is rare but can happen
as a result of human
error, natural disasters
or, potentially, terrarist
attack.

The waste products of
nuclear energy are highly
radioactive and very
difficult and expensive
to manage safely. The
risk of environmental
pollution from stored
waste praducts remains
high for centuries,

Solar - impacts

People

Large solar farms can
take up land that could
be used for growing
crops - althcugh itis
possible for farmers to
grow crops alongside
solar panels.

Salar energy is a growing
industry, creating many
hundreds of thousands
of jobs around the world.

People

Fracking has made fuel prices in the USA much cheaper

Environment

Manufacturing
photovoltaic cells

can be harmful to the
environment because
the panels are made of
silicon and cther toxic
metals such as mercury,
lead and cadmium,

Deserts are excellent
locations for solar farms
because of their clear

skies and strong sunlight,

However, desert habitats
are fragile and easily
damaged during farm
construction,

Wind - impacts
Environment

Although the electricity
generated by wind
turbines daoes not
produce any CO,, the
construction of the
blades and pillars does.

People

The turbulence created
by turbines can lead to
temperature changes
in the air around them
- warming at night

and cocling during the
daytime,

Turbines produce noise Turbine blades cause on
- older designs typically  average about four bird
produced 40-50 decibels.  deaths per turbine per
However, modern year, However, this is far
designs produce less fewer than the numbers
and 40 decibels is only killed by other energy
equivalent to the noise of  sources.

a 15 km/h wind,

The London Array will It is predicted that the
have a generating London Array wind farm
capacity of 630 MW of will save 925,000 tonnes
electricity, enough to of CO, a year,

power 470,000 hornes.

Fracking- impacts

for consumers because the USA has large shale

deposits and so the country does not need to import

energy from other countries.

There is evidence that fracking can be linked with
subsidence of homes, as rocks are disturbed deep

underground. Fracking has also resulted in gas entering
people’s homes - flammable gas coming through taps,

for example!

Environment

Producing and using natural gas releases approximately
half the carbon emissions of coal, 50 it is better for the
environment to replace coal-fired power stations with
gas-fired ones.

The chemicals used to release the shale gas may leak
into and contaminate groundwater supplies. This could
damage ecosystems that rely on the groundwater {and
could affect humans who use the water, too).
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Meeting the demands for energy resources can involve interventions by
different interest groups.

Different aftitudes:

o An example is fracking in the UK. Individuals protest against the
exploitation of shale gas due to the impacts on the environment.

o However, the UK government and businesses see fracking as a financial
benefit, generating money for industry and services.

. Environmental pressure groups such as Greenpeace are against the

burning of fossil fuels, fracking and nuclear energy, preferring the use of
renewables.

Paper 2 Topic 6a Resource Management - Energy

Sustainable management is ensuring present needs are met without
compromising resources in the future.

According to scientists, dependency on fossils fuels could have permanent
impacts from climate change. Growing populations and rapid economic
development must encourage governments to increase the use of renewable
energy sources.

There are different views on meeting energy demands:

Individuals — more people are using energy efficient products and solar panels,
but many people believe they are sfill too expensive and look ugly.

Organisations — businesses see using renewables are good for public relations,
but they are expensive for smaller companies. McDonald’s reuse cooking oil for
their lorries and use LED bulbs in their restaurants.

Governments - shared targets by world leaders’ and pledges to reduce global
warming (UN Climate Change Summit), such as adoption of sustainable
fransport, bicycle schemes and congestion charges.

|
w
A A A
X g

Key
x = ecological Tootprint :
{global hectares per capita)

[ BUSEESS

-
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-
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Figure 10 World map of countries by ecalogical feotprint, 2010, Ecological footprints are measured
in global hectares per person (per capita), which measures the amount of land and sea that is
requirad to support the resources used by one person

] 0s x <
[ No data

A carbon footprint is a measure of the amount of greenhouse gases generated by the activities of an
individual or organisation, or by a product over its lifefime

An ecological footprint is a measure of how much land is needed to support an individual’s, city’s,
country’s or world population’s lifestyle

Both are calculated from key areas : Food — the amount of meat eaten, Home - the size of your house
and how many people live in it and how much energy is consumed, Travel — types of quantities of
fransport and travel, Lifestyle — how much is spent on clothes and electrical devices in a year and how
much recycling is carried out
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Sustainable Germany Sustainable China

One third of Germany'’s electricity comes from renewable resources. People are paid for

China burns more coal than the USA, Europe and Japan combined, producing 29% of
the renewable energy they produce for electricity. Further strategies include:

global carbon emissions. Strategies to manage energy resources include:

Massive solar parks and offshore wind farms that will reduce CO, emissions further, reducing
the impact of global warming.

* HEP - the Three Gorges Dam.
+ Solar power - the leading solar power producer.

I
1
1
1
I
1
1
1 » Coalrestrictions — laws restricting the use of coal.

Solar power 1
A combination of large solar farms, such as the Bavaria Selected country’s energy mix
Solar Park and incentives for individuals and organisation 1 Hydro-eleciric power (HEP) - The Three Gorges Dam
to install solar panels on homes and businesses are two ! The Three Gorges Dam became the worlds’ biggest HEP
ways Germany is trying to reduce it's reliance on 100 - Key producer in 2012, generating 98.9 billion (kWh) of
importing fossil fuels, especially gas. The Bavaria Solar 90 o ' B Renewables electricity, equivalent to burning 49 million tonnes of coal,
Park is expected to reduce CO2 emissions by more than g 80 : O Hydro preventing 100 million tonnes of CO2 emissions.
1000,000 tonnes over the next 30 years and produce 215 S 70 B Nuclear
million kWh of clean power over the next 20 years 2 60 m coal However, negatives include:
§ 50 I B Natural gas » Economic costs of US$30 billion
Wind power S 40k B o * Relocation of 1.4 million people from their homes, with
Germany was producing about 8% of its electricity from B 30| some still living in femporary accommodation
onshore wind turbines. Many of these turbines are now & o * Flooding of 632 km* of habitat and the extinction of the
old an les efficient and so Germany is replacing them 10/l Yangize River dolphin '
with newer, more efficient turbines to increase power . * Landslides, build of silt and sewerage and damaging
production. This new technology has meant less USA  Japan Germany China Russia  Brazil pollution has affected biodiversity in the area and crop
opposition as people see the advantages of wind over I yields for farmers downstream
using dirty coal, potentially dangerous nuclear power
and being reliant on Russia, which currently supplies China has also become one of the world
more than half of Germany’s , leaders in generating solar energy through a
natural gas and about a third of Germany’s energy plan giant solar power station in the Gobi Desert,
the oil used to heat homes, which could potentially produce enough
power factories and fuel vehicles 7000 7 energy to supply on million homes
Renevables Energy consumption
: :C::t):l‘hcvmﬁl. ambiant heat [ Industry
= = [ Biomass and waste [ Commercial

B viind poveer [ Households
B Hydropower

6000

Final energy (petajoules per year)
|

|
|
|
|
|
|
|
|
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|
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Urban Fieldwork — Data Analysis, Conclusion and Overall Evaluation

L.
I@ Analysis - what does our data show? 5 li! Conclusion
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Social quality of life
Economic quality of life
Environmental quality of life
Il Evaluati f fiel k
I@ Analysis — how and why does our data show this? Qié Overall Evaluation of your fieldwor
P H Id th t llecti i 2
Social quality of life @0} ow could the data collection be improved
Economic quality of life o‘?é’u How could your study be extended?

Environmental quality of life
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Paper 3 Topic 8 UK Challenges
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Population, consumption & resource challenges

Settlement & environmental challenges

Table 1 Projected population for the UK (millions)
2010 2015 2020 2025 2030 2035 2050

UK 623 648 672 694 T14 732 T10
England 522 545 566 586 604 621
Wales 30 31 32 32 33 34
Scotland 52 5.4 55 56 5.7 58

Northern Ireland 1.8 1.9 1.9 20 20 20

*The fio

sres for England, Wales, Scotland and Northem Ireland may not add up to

il for the UK. This is because the numbers have been rounded up.

ﬁ .':?'; \/\ . | ; /./-.,,-f‘/;\\‘”/ /\/"’ a2 -
3 i'-'ll'r—lll-.l- Lnl "IIII”HH “ I ‘ .]I

Flgunl. Net migration statistics for the UK between 1970 and 2012
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Figure 1 Projected energy r ector. (a) Summary of demand by fuel type. (b) Final energy demand by transport

(¢) Final energy demand by industry and service mestic final energy demand

The UK is becoming overpopulated. By 2030, the
UK's population is expected to exceed 70 million
owing to natural increase and migration. This will
put further strain on natural resources and
ecosystems

)

As at March 2019

Authorities with the most homes at high risk* of flooding
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Figure 3 House price map of England and Wale

January 2014

Transport
for London

Congestion
charging

C,

Central
ZONE

7 am - 10 pm

TRANSPORT
FOR LONDON

EVERY JOURNEY MATTERS

rest of the UK is to improve fransportation links e.g. HS2.

A ‘two-speed economy'’ refers to the uneven growth of the UK
economy, with the south-east developing fastest. A possible
solution to help close the gap between the south-east and the

Awareness of transport impacts has lead
to many urban areas implementing
charges for travelling within the city and
an increase in public fransport options

Pressures of a growing population and increased land and house
prices means developers are looking to build on both greenfield
and brownfield sites and on land that is at high risk from flooding
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Landscape challenges Climate change challenges

N Key Advantages Disadvantages . . . .
T . ; Groanfield | 1 Relatihvohrchonn and rates |3 Volsbis T of The long-term impacts of climate change are still uncertain but o 2
sites f house building faste ecreational land lost Changes to the UK's climate is already being felt. Warmer, t
‘ Hniss adsttmtomorion lwmimsheimi oo drier winters and warmer, wetter summers have resulted in
dhik 50 wiokie noks sl changes to the growing seasons of plants and crops and the
’, b ) I P o changes to the intensity and frequency of extreme weather
ke 2 e events such as storms and droughts has meant more people,
e traffic animals and plants are aft risk.
.‘ ‘ 7 & Encourages suburban
’ roumball 13 istcns thin Lot 3 SP'M expentive Water insecurity has meant more freshwater is being
’ A | sites : d buildings have transported from the north and west of the UK to the densely
= kbt O [ i populated south and east.
. heshie S o gyt J5¢ 2 Sometimes surrounded
-7‘ \ 3 Halox revive old ard by ti kot Bress 56
used 1ot always appeal to
Pgure s Locations of UK NationalPar e P el ' Changes to individual lifestyles and L
reas of employment government policies could have a positive i i atp s
PRTINg rechcec impact.
Hard engineering Soft engineering
4 ' B 2B " National Parks, first established in 1951, aim for Increased use of renewable energy sources,
S 8- % sustainable development, balancing the needs of such as wind and tidal power to generate
Jjﬂ l L\l iy visitors and residents whilst conserving landscapes electricity, changes to transport and car
\) A and habitats through working with local businesses legislation and new household hearting boilers
— s . and landowners. are also designed to reduce the country’s
#. ol carbon footprint and CO, emissions.
| News | } P nd cro By creating jobs in conservation, education and
ge river bed t land management this goes someway in reducing International agreements to reduce global
Alow netusalfoodi rural to urban migration and reduces the North- emissions and keep global warming at 1.5° C
& South divide. are in place but as seen as the recent COP26
. & conference in Glasgow, conflicts can arise
S The Environment Agency is responsible for between those who will be impacted the
e — - Washland protecting and maintaining all waterways and economically and those who will be impacted
P & Dealling With Tloodsi whiat st the option coastal landscapes and reducing flood risk physically.
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