1

Revision guide

Year 9 Geography

CITYor LONDON
ACADEMY
SHOREDITCH PARK

Section 1
Urban Issues & Challenges

Section 2
Development

Section 3
Tectonic Hazards



Section 1: Urban Issues and Challenges

Urbanisation & Megacities

A. Urbanisation

Urbanisation means a growing proportion (%) of the population lives in cities. There are
two reasons for this:

Rural to urban migration = movement from countryside to city
Natural increase = when birth rate is higher than death rate, and so the population rises.
This is especially because working-age people move to cities and have babies.

Migration happens for 2 reasons: 2{9"
Push Factors = problems in the place of origin (rural areas) o= =
Pull Factors = positive aspects about the destination (cities) Births Deaths
S -
~~
Cities have more diverse jobs, better transport, higher quality healthcare and education. = Natural Increase
The fastest urbanisation is taking place in LICs and NEEs as people want access to better N ¢ 8
job opportunities with higher wages. 4““ |
~

In HICs, 60% of people already live in cities because urbanisation happened earlier,
during the Industrial Revolution. In HICs, some people move out of cities as they can
work at home via the internet, or commute via good transport links.

. B. Megacities
RISE OF THE MEGACITY
2017
; \ A megacity is a city with a population of over 10 million.
.’
° @ S Te There are a small number of slow-growing megacities in
L . i' {.. HICs, e.g. Tokyo, New York.
@ ® Megacities are growing fastest in NEEs, as people move
e to the city seeking jobs in factories.
.'
' The largest number of megacities is in Asia. The country
with the most megacities is China.




London - Introduction

A. UK population

London is the capital city of England with a population of
around 8.7 million. The population is the UK is unevenly
distributed with 82% living in urban areas.

London and other cities in the south-east of England are
growing, with immigrants generally settling in cities where
there are more job opportunities. Cities in the north-east of
England are growing slowly or even becoming smaller.

B. Processes of urban change

Urban growth = growing population in a city

Deindustrialisation / urban decline = factories in inner cities close and people lose jobs. People with money
move away, leaving behind the poorest

Regeneration = improving and rebuilding areas of the city that were in decline

Urban sprawl = unrestricted growth of cities into the countryside

C. London’s significance

London is a powerful global city and a financial centre with huge wealth and
influence. It generates 22% of the UK’s GDP.

London is one of the world’s financial centres. Two of the world’s largest
banks — HSBC and Barclays — have their global headquarters in Canary
Wharf in London.

London has 6 international airports: Heathrow, Gatwick, Luton, Stansted,

London City and London Southend. The city is a centre for tourism. In 2015
the city welcomed 17.4 million international visitors to destinations such as
Buckingham Palace and the London Eye. London hosted the 2012 Olympics.




London - Opportunities

A. Economic

Deindustrialisation means that London’s economy has
changed from manufacturing to services. London
generates 22% of the UK’s GDP, even though it is only
12.5% of the population. The economy is 96% tertiary
(service) jobs, especially in business services, such as
banking, finance, accounting, marketing and law. The City
is the historic financial centre, and regeneration created a
new centre at Canary Wharf. London also has over
200,000 start-up companies.

B. Entertainment & recreation

London’s West End has a huge variety of theatres
and shows that attract people. Regeneration
creates new, such as the O, Centre.

London attracts highly-skilled professionals: in 2014
around 45% of graduate jobs advertised in the UK were in
London. This young educated population then attracts
more businesses to London, e.g. Google’s European office.

There are 12 professional football teams,

including 5 in the Premier League, and stadiums
that host international fixtures, e.g. Wembley.
Regeneration has improved Arsenal and
Tottenham’s stadiums.

Regeneration improves existing shopping
districts, e.g. Oxford Street, and creates new ones,
e.g. Westfield in Stratford. It is an opportunity to
improve lighting, transport links and landscaping.

C. Environmental

London is one of Europe’s greenest cities. It is over 47% green space
and there are 8 million trees inside the city. Regeneration is an
opportunity for “urban greening” — preserving and creating new green
spaces in cities, e.g. green roof at COLA-I and Camley Street Natural
Park in Kings Cross.

Regeneration is also an opportunity to improve the integrated
transport system — where buses, the underground and trains all link up
together and can be paid for with an Oyster card. The new west-east
Crossrail line is opening to connect commuter towns (e.g. Reading) with
business districts of the West End, The City and Canary Wharf and
reduce journey times between them. This means about 1.5 million
more people will be 45 minutes away from job opportunities in Canary

Wharf and The City.
People born abroad .
Shares of foreign bowm people in regional populstion D. Cultural Mix
Lord on
——— Urban growth and regeneration have attracted a mix of
o et ethnicities living together in London. There are 300 languages
varishirn ani The Humbse spoken, and 1 in 3 migrants to the UK go to London, e.g.
e Hackney, Tower Hamlets and Newham. This provides an
e opportunity for Londoners to learn more about other cultures,
_ Wabes e.g. Notting Hill Carnival, Eid, etc.

(LY | Doy e 3% AD% [



London — Challenges

A. Social Challenges

Deindustrialisation in the 1960s-1980s led to decline of the inner city as wealthier people could afford to move out of inner
London. This led to social deprivation in inner London, with communities lacking adequate jobs, homes, schools and leisure
facilities. 28% of people in London are in poverty. London has the most unequal pay distribution of any part of the UK, due to
high earners. Unemployment is higher than the UK average at 5.8% and there are high levels of poverty and inequality in
some areas of London, e.g. Newham, Hackney, Islington.

Health inequalities exist: life expectancy in wealthy areas (e.g. Knightsbridge) is 12 years higher than in Newham.
Educational inequalities exist: students in inner London are less likely to get good GCSEs, though there have been massive
improvements in London schools to reduce these inequalities. Housing inequalities exist: there are challenges with
overcrowding, lack of adequate council housing and poor quality housing with damp and mould.

B. Environmental

Many factories have become derelict — these brownfield sites (former factory land) need to be decontaminated from
industrial waste.

London’s urban sprawl means new homes are being built in the rural-urban fringe, e.g. High Barnet, Cockfosters. Developers
want to build on the green belt around London, which is land with strict planning controls. Greenfield sites (land that has
never been built on) are cheaper, but destroy animal habitats and ecosystems.

Urban growth means London’s waste is increasing, but the UK is running out of landfill space. The average recycling rate in
2025 was 33% - the lowest in England.

Urban growth leads to air pollution from cars, especially in inner London where the population is dense. Diesel engines
release nitrogen dioxide (NOz) and the London regularly exceeds European Union regulations on air quality. It has improved
a lot in the last 5 years due to the ULEZ (Ultra Low Emission Zone) expanding to all London boroughs in 2023.

Case Study: Regeneration of Stratford (London Olympics 2012)

Location: Stratford, East London (London Borough of Newham)

Why regeneration was needed: Before the Olympics, Stratford had:

High unemployment, Poor quality housing, Large areas of derelict industrial land, Environmental pollution (contaminated
land from old industries), Poor public image and low inward investment, One of the most deprived areas in the UK before
regeneration

Opportunities and challenges

Positives Negatives
9 e Over 560 acres of brownfield land regenerated e Many jobs were temporary or low-paid
§ e Created 20,000+ new jobs (construction, retail, services) e Some local people felt excluded from new
§ e  Westfield Stratford City shopping centre opened in 2011 employment opportunities as they don’t have
w and has created 10,000 jobs the right skills or experience (e.g. they may
e Improved Stratford’s reputation as a business location have previously worked in a factory)
e Over 10,000 new homes (many affordable) e Not enough ‘affordable housing’ was built —
= e New school for 1800 students (Chobham Academy) far less than promised
'g e New health centres and community facilities e Rising house prices and rents meant some
@ e Improved quality of life and local pride long-term residents were priced out of the
e Increased leisure facilities (parks, sports venues) area
_ | ® Contaminated land was cleaned up e Loss of some existing industrial land and
S g e Creation of new green spaces and wildlife habitats habitats during construction
E °E’ e River Lea restored and improved
W £ | e Venuesdesigned with sustainability in mind

Key exam phrases to use

“Regeneration improved economic, social and environmental conditions” but “not for all”
“The Olympics acted as a catalyst for regeneration”

“However, regeneration led to social inequality and gentrification”
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Sustainable cities & reducing traffic congestion

A.

Sustainable means: using resources to meet our present-
day needs, while ensuring that future generations will be
able to meet their needs. The most important part of
sustainability is protecting environmental resources.
However, sustainable projects also improve social and
economic needs, e.g. affordable housing, public transport

Products

Carban Foptprint

. . Cropland
links, fair pay for work, etc. Pasture

—————————————  Built-up Land
Cities have a large ecological footprint — this is a metaphor Flhaios

for the area of land needed to provide resources for cities
and deal with their waste.

B. Ways to improve sustainability
Budget Electricity now Conserving water: install greywater systems (to re-use sink or shower

Today

water) or collect rainwater to flush toilets, wash cars or water gardens.
Give homeowners grants to install water-efficient dishwashers and
washing machines that use less water for each load

Conserving energy: install energy meters to track usage, and therefore
encourage conservation. City governments should invest in alternative
energy sources, such as solar and wind.

Waste recycling: increase the quantity of waste collected for recycling,
e.g. food waste to produce garden compost, or to produce biomass
energy.

Woe turn your
gy food waste
Jito rampont

Urban greening: require new developments to include green space,
which filters the air and provides opportunities for relaxation and
recreation for city residents.

Affordable housing: require property developers to rent homes at
affordable prices.

C. Reducing traffic congestion

Traffic congestion leads to wasted time and labour costs for businesses;
stress for commuters; and air pollution that causes respiratory issues, such
as asthma. London is reducing traffic congestion through:

Congestion Charge: £18 daily charge to drive in Central London during
business hours. It has reduced car use in Central London by 30% and paid for
over 300 extra buses. Bus use has increased by 67%.

Cycle superhighways and cycle hire: designated blue cycle lanes make it
safer to cycle, and so cyclists increased from 1 to 15% of road users.
Santander bike scheme is an example of cycle hire.

Improvements to integrated transport, e.g. Crossrail: TfL invest in transport
improvements to encourage more use of public transport. Crossrail will
decrease the journey time from Heathrow to Liverpool Street from 60+ min
to 35 min. Number of rail journeys is predicted to increase by 10%.
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Section 2: Development

Measuring Development

A. Measuring Development

Measuring development compares countries to see whether the quality of life is high or low. The development
gap is the difference in quality of life between the richest and poorest countries.

A common measurement is GNI which means Gross National Income. This is the total value of goods and
services. This is criticised by some because it only measures one aspect of development. Also the average GNI
per person masks inequality because a rich minority can hide the poverty that exists.

Other development indicators include: life expectancy, literacy rate, doctors per 100,000 and infant mortality.
These indicators might be unreliable: governments in LICs and NICs may not keep accurate records, especially in
sauatter settlements.

B. HDI — Human Development Index

HDI is a combined measure based on life expectancy,
literacy rate and GNI per person. This is then shown
on a scale from 0.0 to 1.0, where 1.0 is the highest.
The UK is ranked 14™ in the world with an HDI of
0.930.

Life Average Standard of
Expectancy Education Living L i
at Birth Levels (GNl/capita development indicator because it shows about 3

* PPP) , aspects of development: health, wealth and

“‘",;;:"" : education. However, the data may be out of date or

unreliable for LICs/NEEs.

HDI is a social measure of development. It is the best

Causes of Uneven Development

A. Physical causes Landiocked
countries
A

Landlocked countries cannot access ports for trade
links, making them less developed.

Extreme heat, lack of rain or poor soil means that very
little can grow, meaning countries have to import food.

Natural hazards, like tropical storms or droughts, can
set back levels of development in LICs as they are not
prepared, and find it difficult to recover.

e
1900 miles




B. Economic

Very poor countries borrow money for projects like building dams for water and
electricity. This money has to be paid back, plus a percentage of interest.

LICs often export primary products such as minerals or agricultural products,
which have lower value. The price of primary goods fluctuates depending on
supply and demand, so LICs are exposed to economic difficulty.

HICs often force LICs to sell primary products before processing. This means that
prices are kept low and LICs can’t invest profits. Processing takes place in richer
countries — meaning the rich countries get richer and the poor get poorer.

C. Colonialism — Historical

Colonialism was when HICs controlled LICs and took resources from
them. Between 1650-1950, almost all of the world’s resources were
sent to HICs.

Although some LICs have achieved independence, colonialism mean
they have far less advanced industry and government. Many LICs
struggle with war and conflict that directly came from colonialism.

Effects of the Development Gap

A. Disparities in health and wealth B. Migration

There are vast disparities between rich and poor. 85 People migrate from to wealthier
richest people in the world controlled the same countries in search of better job
amount of wealth as the poorer 50% of the world opportunities and better quality of life.

(over 3.5billion).
This results in a brain drain, especially in

In LICs, main causes of death are preventable NICs such as India and Poland who lose
infections: HIV/AIDS, diarrhoea-related diseases and trained engineers to the UK. Migrants
malaria. send home money called remittances to

family in their country.

In HICs, main causes of death are chronic diseases
influenced by lifestyle and old age: diabetes, cancer,
heart and lung diseases.




Reducing the Development Gap

A. Investment & industrialisation

Investment is when HICs can spend money
in LICs to improve their development.
Chinese countries have invested billions of
dollars investing in railways, mines and
dams to provide electricity in Africa. This is
to create a new market which they can sell
to.

Industrial development means building
factories to produce manufactured goods.
Workers and factories pay tax to
government, which is used to pay for
development projects.

Both create a multiplier effect — initial
spending leads to more spending.

Chinese Investments in Africa

Standard-gauge Railway

$5.63 bn

Hydropower Dam

$1.4 bn

Standard-gauge Railway

$1.45 bn

Standard-gauge Railway

$1.6 bn

Dil Refinery
Coastal Railway

$7.6 bn

Standard-gauge Railway

$13.8 bn

Copper Mining

$2.65 bn

oy dmamics

Offshore LNG Project

$4.21 bn

Hydropower Dam

$2.8 bn

Cement Plants

. Infrastructure & Others

Copper Mining

$1.36 bn

== Cement Plants +
== Infrastucture & Others

B. Microfinance & debt relief

Microfinance is small loans to the poorest people in LICs to help
them invest in their businesses, e.g. market stalls, sewing,
farming. The poorest people cannot get loans from normal banks.

Debt relief is when the debt of the poorest countries is cancelled
or reduced. This allows them to spend on development instead of
debt repayment.

. Highly indebted poor countries (HIPCs)

C. Aid & intermediate technology

Aid is when a country or NGO (non-government organisation) gives resources to another country to help it
develop. Aid can take the form of money, supplies or technology that is designed to help a country.

Aid can also support intermediate technology — this is technology adapted to the needs of people. For example,
using local knowledge to build a dam or a fridge that is specifically adapted for an LIC.

D. Fair Trade

Fair trade is when farmers are paid a fair price for their product. The
community also receives a “Fairtrade Premium” payment that is used for
local community development projects, e.g. wells, health clinics, schools

Additionally, the farming is done in an environmentally friendly way and so
the product is sustainable.

However, fair trade products are expensive in HICs and many people don’t
buy them regularly.
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Economic changes in the UK

F

O A. Changes to the UK economy
Primary
- ) In the 1800s, most people in the UK worked in farming, mining
Secondary or related activities -- the primary sector. But the Industrial
O Revolution changed all that. Many people moved to towns and
_ Tertiary cities for work - making steel, ships or textiles (the
- manufacturing sector). In the last few decades it all changed
O Quaternary again with a big shift to jobs in the service (or tertiary) sector-

health care, offices, financial services and retailing. Most
recently the quaternary sector has developed, with jobs in
research, information technology and the media.

B. Reasons the UK economy has changed
Think, “DAGG — | lost my job...”

-
e

De-industrialisation: Decline in manufacturing (secondary) industry.
Factories closed.

.l' :
h |
3
L]

—
T

Automation: Improvements in technology mean that machines have
massively reduced the number of people needed to be employed.

Globalisation: Other countries, e.g. China and Brazil, can mine raw
materials and produce cheaper goods because labour costs are lower.
The internet and efficient infrastructure also make it easier to conduct
business and transport goods around the world.

Government policies: The government initially “propped up” the
manufacturing sector. When this became too expensive, the sector was
privatised (sold off to private shareholders).

C: Features of a post-industrial economy
Think “PIES”

Powerful IT: 1.3 million people work in IT, and can work
remotely (at home). UK is one of the world’s leading digital
economies and so attracts businesses and foreign investment
(e.g. Google and YouTube offices in Kings Cross)

Engineering & Research: research sector employs 60,000 highly-
qualified people, and takes place in NHS, universities,
government ministries, think-tanks, charities (e.g. Oxfam)

Service Industries: The UK service industry contributes over 79%
of the UK’s GDP. Financial services (e.g. banking, insurance and

- -
Yelorita 1 |- -
Tt orike. : ; investment) contribute 10% of the UK’s GDP, e.g. HSBC and
- Barclays have their global headquarters in Canary Wharf,
Deloitte and other financial services companies are in the City of

London.
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Section 3: Natural Hazards

What is a natural hazards? What are the main types of hazard?

. Meteorological
1) An event becomes a hazard when it Geological Hazards g
Hazards

affects people

Geological Hazards Meteorological

2) A natural hazard is a natural process

. - : . Hazards are caused b
which could death, injury or disruption are caused by land th 4 climat Y
i weather and climate,
to humans, or destroy property and and fectonic . .
possessions processes. Examples Examples are tropical
§ , i storms and floodin
3) A natural disaster is an event that has include: volcanoes, 9
earthquakes and caused by extreme
actually happened.
landslides weather.

Hazard Risk is the probability that a natural hazard

hat affects a countries ability to cope?
= ff " 4 pe occurs. There are 3 main factors affecting risk:

1) The more people that are in areas 1) Natural Hazards have to affect human
exposed to natural hazards, the activities to count as a hazard, The
agreater the probability they will be better a population can cope with an
affected by a natural hazard. So extreme event, to lower the threat
hazard risk is higher 2) EG: HICs are better able to cope with

2) EG: People living at the base of a earthquakes as they can build
volcano in Naples, Italy are vulnerable earthquake proof buildings and repair
to eruptions the damage afterwards.

Mature of Natural Hazards

1) Type - the hazard risk from some hazards is greater than others (eg tropical storms can
be predicted but earthquakes can't.

2) Freguency - Some natural disasters occur more often than others (eg flooding)

3) Magnitude - More severe natural hazards cause greater effects than less severe events.
Eg a magnitude 5 earthquake compared to a magnitude 8
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Hazard risk is affected by different social, environmental and economic factors:

Urban areas are packed with
infrastructure and housing.
These structures collapse
during natural hazards such
as earthquakes, which can put
many people at risk. Many
large cities are located in
hazardous areas, such as
Los Angeles which is close to
the San Andreas Fault (where
earthquakes occur).

The effects of climate change have exposed
more people to natural hazards, and
increased the hazard risk in places that
already experience hazards. For example,
sea level rise and changes in precipitation
have increased flooding, tropical storms
are becoming more intense, some places
are experiencing intense, long droughts etc.

TECTONIC HAZARDS

The crust is the outer layer of the Earth. There are two
types of crust:

o continental crust (thick and formed from older rocks)

9 oceanic crust (thin and formed from younger rocks).

Oceanic crust is denser than continental crust. The Earth's
crust is divided into plates. Scientists believe that these
plates move due to convection currents occurring deep
in the mantle. This movement generates vast amounts of
energy at plate margins, which results in earthquakes and
volcanic eruptions.

As the global population increases, the
demand for housing is exceeding the
supply. Many people live in cheaper
informal housing, especially surrounding
cities. These houses are not fit to
withstand natural hazards, and are
sometimes built in areas of higher risk
(such as on slopes which experience
landslides).

Poverty can force populations to
live in unsafe housing with less
access to healthcare, rescue
services etc. which all heightens
hazard risk.

Wealthier countries may
be able to put more
investments into
defences for hazards
(e.g. flood defences or
‘earthquake-proofing’
buildings), reducing
their risk.

Many floodplains (areas next to rivers
that experience flooding) are very
fertile, meaning they are excellent

areas for farming. People therefore
choose to live in these areas, making
their livelihood from agriculture. These
populations are at higher risk of
experiencing flooding.

crust
mantle
outer core

inner core

Figure 1 The Earth consists of four layers
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Earthquakes usually occur at destructive and conservative plate margins. Minor

earthquakes can occur at constructive plate margins. Intraplate earthquakes occur

away from plate margins. The reasons for this are not fully understood, but it is thought

that they are caused by convection currents in the Earth’s mantle.

Volcanoes usually occur at constructive plate margins but can also occur at destructive plate margins. Earthquakes can
be triggered by human activities, such as underground mining. The ring of volcanoes (and earthquakes) around the Pacific
plate is known as the 'Ring of Fire'

destructive
boundary

constructive
boundary

-
direction
of plate
movement

earthquakes

volcanoes

conservative
boundary

Oceanic crust Continental crust

Crust shallow, 5 - 12 km deeper,' average 40km, 75km beneath young
depth mountain range

Young rocks, less than 200 Million

Age years old Older, generally over 1500 Million years
-3
N 3.0 x 10° Kg m> DENSE! 2.6 x 10° Kg m? NOT AS DENSE AS OCEANIC
CRUST!
Rock . . . .
type, Mainly basalt Range of granites with thin covering of

sedimentary rocks
geology
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Plate Margin Processes

Plate margins interact in different ways depending on the direction they are moving in relation to
each other. This controls the types of landforms that are created at margins, as well as the type of
tectonic hazard generated. There are 3 types of plate margin:

\ ll_> Constructive: Plates move away from each other

l >4 l Destructive: Plates move towards each other

(<% Conservative: Plates move alongside each other

Different physical processes take place at each type of plate margin that cause volcanic and
earthquake activity.

. fold mountains
continental

plate

oceanic
plate

continental plate
Destructive plate margin Destructive plate margin: collision zones
* A continental plate and an oceanic plate move * Two continental plates move towards each other.
towards each other. The denser oceanic plate is forced The land between the plates is pushed upwards,
under the continental plate, where it melts and forms creating fold mountains.

magma. Under immense pressure, the magma is
released in violent volcanic eruptions.

* A build-up of friction between the plates leads to a
sudden release of pressure, causing powerful earthquakes.

s Earthquakes occur at destructive collision plate
margins, but volcanoes do not.

* The collision between the Indian plate and the

Eurasian plate formed the Himalayas.
* The Andes formed when the denser Nazca plate was

forced under the continental South American plate. Spicentra ALl Tl

new rock
crust forms

Constructive plate margin Conservative plate margin
* Two plates move away from each other. » Two plates slide past each other in opposite directions,
* Volcanoes form as magma rises to the surface. The or in the same direction but at different speeds.
magma cools and solidifies to form new land and * A build-up of friction between the two plates can lead
volcanic islands. to the sudden release of pressure, causing earthquakes,
* Earthquakes sometimes occur on constructive plate but not volcanoes.
boundaries. * Atthe San Andreas Fault in California, the Pacific plate
* Earthquakes and volcanoes are usually less violent at is sliding faster than the North American plate, which
constructive plate margins. is moving in the same direction. This has caused severe

. . . earthquakes around San Francisco.
* The MNorth American and Eurasian plates are moving 4

away from each other at the Mid-Atlantic ridge.
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Two main types of volcano

SHIELD and COMPOSITE volcanoes. The differences in their characteristics are due to their location and the type of
magma feeding them. Shield volcanoes have BASIC LAVA, whereas Composite volcanoes have ACID LAVA. Basic lava
is runny and therefore doesn’t allow pressure to build up producing effusive eruptions; acid lava is the opposite as it
is rich in silica and therefore is very sticky. Pressure can build up and eruptions are explosive. The diagrams below
summarise the differences between the two. COMPOSITE at DESTRUCTIVE boundaries. SHIELD at CONSTRUCTIVE

boundaries

Composite cone volcano Shield volcano (basic lava)

Crater

Layers of ash and lava Vent

Subsidiary cone

Gentle slopes

Vet Crater

Wide base

Composite cone volcano

Examples: Mount Etna, Vesuvius, Mount St Helens

Characteristics:

* Steep-sided symmetrical cone shape

* High with narrow base

* Alternate layers of acid lava and ash

* Lava may cool inside the vent — the next eruption is very
explosive to remove the plug

* Subsidiary cones and venls form.

Shield volcano (basic lava)

Islands

Characteristics:

* Gentle slopes and wide base

* Frequent eruptions of basic lava

cooling
» |Jsually non-violent

Examples: Mauna Loa and Kilauea, both on the Hawaiian

* Lava flows more easily, travels longer distances before

The Effects of Tectonic Hazards
Tectonic hazards can have devastating effects socially, economically and environmentally. The
effects of any hazard can be divided into primary effects and secondary effects.

Primary effects: The effects that are directly caused by the natural hazard itself. For example,
people being killed or injured when an earthquake causes buildings to fall down, or lava and
ash damaging infrastructure.

Secondary effects: The effects that are a result of the primary effects. For example,
homelessness due to homes being destroyed, or a tsunami or landslide caused by the original
earthquake.

The Responses to Tectonic Hazards

The term ‘responses’ refers to how the local community, the government, and international
organisations/governments react to a hazard so that the effects can be reduced as much as
possible. Responses are either classed as immediate or long-term.

Immediate responses: Actions taken as soon as the hazard happens and in its immediate
aftermath (hours, days, and potentially a week or so after the event). Immediate responses
usually aim to reduce loss of life and provide vital aid and resources. For example: search and
rescue, medical care, food and water, shelters for those who have lost their homes.

Long-term responses: Actions taken after the immediate responses when the effects of the
hazard have been minimised (weeks, months, and years after the event). Long-term responses
aim to restore normality and reduce risk in the future. For example: rebuilding infrastructure
and homes, cleaning up the effects of the hazard, building defence mechanisms, setting up
warning systems.
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contaminated water

Loss of income as
Spread of disease due to Fires from ruptured people’s livelihoods
poor hygiene, pipes destroyed

Tsunamis .,: 5 : ' Trauma, stress
(f ' J _ telephone lines) jed v ' and other
" mental health

issues after the
event

EFFECTS OF TECTONIC HAZARDS

_ [ primary efects
e j ( social disorder or confiicts ( secondary etrects )

(_ Avalanches J (

Searching for people Clearing roads to gain access to isolated
- trapped under rubble ~ areas and allow rescue services entry
Emergency aid for injured Temporary communications set
people up and emergency power
Providing food and
water
Financial aid from Setting up shelters for
international governments _ homeless
O ° RESPONSES TO TECTONIC HAZARDS O

Investments and developments into hazard

management, such as wamning systems Housing reconstruction
Cleari bble,
mm'?.ﬂ,':sn etc. Insurance payouts

schools, hospitals etc. damaged by Reopening of tourist
the hazard attractions to boost economy
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Two contrasting earthquake case studies

New Zealand, 2011.
6.3 on the Richter Scale and occurred 6 miles outside
of Christchurch. Depth of 3.1 miles.

Primary Effects

185 Deaths

2000 Injured

$28 billion in damage

80% of city without electricity

50% of buildings were severely damaged
including the cathedral.

100’s Km of water and sewage pipes
damages.

Secondary Effects

Business were put out of action for long
periods causing loses of income and jobs.
2200 in temporary accommodation as
homes destroyed

Damage to roads made it difficult to travel

and for emergency services to move around.

People were affected mentally and needed
support.

Christchurch couldn’t host the Rugby world

cup so lost benefits of tourism and income.

Immediate Responses

Cared for the most vulnerable people and
ensured people were safe from dangerous
buildings.

Chemical toilets were provided for 30.000
residents.

Areas were zoned to classify damage/cost of
repairs.

International aid was provided (S7 million)
and aid workers.

Long term responses

Paid $898 million in building claims.
Provided temporary housing and ensured all
damaged housing was kept water tight.
Water and sewage was restored for all
residents by August.

80% of roads were cleared of silt by August.

Haiti, 2010
7.0 on the Richter scale, the epicentre was close to Port-
au-Prince (the capital city). Depth of 8 miles.

Destructive plate boundary.

230,000 people died

300,000 injured

$7.9 billion in damage

3 million affected.

250,000 homes collapsed or were
damaged.

Rubble blocked roads and shut down ports.
8 hospitals collapsed and 50+ were badly
damaged.

2 million people left without food or
water.

1.5 million made homeless

1in 5 people lost their jobs because of
the destroyed buildings.

Cholera and other diseases spread due
to bodies on the street.

98% of rubble remained after 6 months

American diving teams used to clear debris
from the port.

USA sent ships, helicopters and 10,000 troops
to search for people.

Bottled water and purification tablets sent.
810,000 people put into aid camps.

New homes were to be built to a higher
standard.

Large scale investment into roads, electricity
and telephone systems was planned.

The World Bank waived the countries debt
repayments for 5 years.
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Why do people live in hazardous areas?

Building design

In developed countries like the USA, improved
building design has decreased the potential
damage from an earthquake.

Evacuation

Monitoring by scientists means that
people can be warned of, and evacuated
away from, some hazards.

Geothermal
Infrequency Volcanic activity can provide
The infrequency of volcanic hazards mean Choosing to live in opportunities for generating
that some people think they will not be hazardous areas geothermal energy. In Iceland,

approximately 66 per cent of all energy
comes from geothermal energy.

affected in their lifetime.

Tourism : ' : Fertile soils

Volcanoes and their surrounding landscapes are tourist Volcanoes can bring benefits that outweigh the
attractions, providing jobs for local people as tour guides risks for some people. For example, minerals
and boosting the local economy. For example, in Hawaii in volcanic ash, such as nitrogen and potassium,

there are multiple tours available around active volcanoes, can create rich fertile soils for farmers, increasing

some of which cost hundreds of dollars per person. crop yields.

Figure 1 Geothermal energy pipeline in Iceland Figure 2 Farmers ploughing their fields near Mount Agung,
a volcano in Bali

How can we manage tectonic hazards?

1) Networks of seismometers and lasers monitor earth’'s movements and can be used in early

warning systems to give a small but vital warning before an eruption.
2) Remote Sensing - Satellites detect heat and changes to the volcanoes shape
3) Scientists can monitor the tell-tale signs that come before an eruption. Such as tiny

earthquakes, escaping gas and changes to the shape of the volcano. (eg bulge in the side of
the crater where magma is building up.




19

1) Earthquakes are difficult to predict, as they often
occur without warning. However the general location
of likely quakes is known, as they occur along plate

margins.

2) Sensitive seismometers are used to measure the
minor tremors and foreshocks that sometimes occur
before quakes.

3) Volcanic eruptions can be predicted if the volcano is
well monitored. Predicting when a volcano is going to
erupt gives people time to evacuate

Warning Signs of a veleanic erupfion

Gasas from nsing
MIcgma

Water heated by mogma

causes steamn eruplions l /

Haaot melts

Sazes fron s——— SMIOW O
fising Magma peaks
Sides of the

A volcano swell as
magma rises

T iy
Rising magma

Rocks fracture
Qs rising
mMagma causss
earthquakes

4) Future developments can be planned to avoid the most at risk areas (called Land Zoning).
5) Emergency Services can train and prepare for disasters

6) People can be educated so that they know what to do if a disaster happens

7) Governments can plan safe evacuation routes to get people out quickly

8) Emergency supplies like blankets and ‘meals ready to eat [MRE] can be stockpiled.

9) Buildings can be designed to withstand [cﬁﬁ o vt &

earthquakes, eg by using materials like

5 1 « Steel frames which {
reinforced concrete or building special [cm sway_ duning Quter m%lshdbly‘l
» structure

shock absorbing foundations that
absorb the earthquakes energy

10) Existing buildings and bridges can be
strengthened (eg by wrapping pillars in
steel frames) so they're less likely to
collapse

11) Automatic shut off switches can be
fitted that turn of f gas and
electricity supplies to prevent fires.

nk into

Erraarasans e

y

Evacuation plans and safety protocols can also be developed so the population knows what to
do if there is a hazardous event. For example, earthquake drills are often practiced in areas that
experience earthquakes, and the ‘drop, cover, hold on’ recommended safety action is circulated.
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”

GCSE Practice Question: Explain how volcanoes can be monitored and
eruptions predicted. [6].

p
GCSE Practice Question: Explain, using examples, why people might

choose to live in areas at risk from tectonic hazards. [é].

e
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Exam Technique

A. Read the Question

1. Read the question closely

2. Use a highlighter to BUG the question: box the command word,
underline the key words and glance back over the question to

“translate” it in your mind

3. Use the images and data in the exam to help you. If a question says,
“Using Figure 2”, you MUST use some information from Figure 2.

Command word

What is it asking you to do?

Grey shading = command words often used in 6 and 9 mark questions

Assess Make an informed judgement.

Calculate Work out the value of something.

Compare Identify similarities and differences.

Complete Finish the task by adding in information.

Describe Say what you see. Set out characteristics.

Discuss Present key points about different ideas or strengths and weaknesses of an idea.
Evaluate Judge from available evidence.

Explain Set out the causes, purposes or reasons for WHY something happens.
Give Produce an answer from recall.

Identify Name an example or give a characteristic.

Justify Support a case with evidence.

Outline Set out the main characteristics.

State Express in clear terms.

Suggest Present a possible theory to explain something.

To what extent...?

Judge the importance or success of a strategy, scheme or project.

Use evidence to
support this
statement

To select and present information to prove or disprove something.




