
Earthquakes

LO: understand the mechanics behind earthquakes and why people 
choose to live in these regions.

Key word – earthquake, focus, epiccentre. geothermal



Earthquake
An earthquake is a 
sudden and brief period 
of intense ground 
shaking. The movement 
of the ground can be both 
vertical and horizontal. 
Thousands of earth 
movements (tremors and 
quakes) occur every year, 
but most can only be 
detected by instruments 
called seismographs.

Structure of an 
earthquakeThe point inside the crust where the 

pressure is released is called the focus. The 
point on the Earth’s surface above the 
focus is called the epicentre.

https://www.youtube.com/watch?time_continue=9&v=hkvkcN9rVHs


Watch the video below and 
take down the points

Click on the 
image.

https://www.youtube.com/watch?time_continue=66&v=wDfIgoXaXis


Why do people live in tectonic regions
• Why Live Near Hazards?

•
People either chose or are forced to live near potential hazards for a number of reasons. Those reasons include:

Poverty: In many countries people are simply to poor, not to live in hazardous areas. This is especially true for newly 
arrived migrants who may be forced to build on marginal land e.g. a steep hill that is vulnerable to landslides or a 
river or coastline that is vulnerable to flooding.

Fertile soil: The minerals released during volcanic eruptions make the soil extremely fertile and ideal for agriculture. 
In countries like Indonesia, Philippines and El Salvador you will find people farming up very steep volcanic slopes, 
often building terraces to make farming easier.

Geothermal Energy: Where there is volcanic activity, it is normally possible to source the renewable energy of 
geothermal power (basically using the heat of the land to generate electricity). El Salvador has a geothermal power 
plant and countries like Iceland use geothermal power to generate electricity and heat water.

Tourism: Volcanoes often become very popular tourists attractions. People like to look at them, climb them and 
hopefully view stunning volcanic lakes or possibly lava. 

• Resources: Some minerals like sulphur are located on the slopes of volcanoes. But also other minerals like the huge 
deposits of copper in the Atacama Desert, Chile are located near tectonically active areas and attract large numbers 
of people.

Beauty: Volcanoes can be extremely beautiful to look at. Mount Fuji is a perfect volcano and stunning to look at so 
many people chose to live near it. When Mount St. Helen's volcano erupted some of the victims were people that 
refused to leave their houses because they loved the area so much.

Friends and family (inertia): Some families have lived in hazardous locations for generations. Their family homes and 
business are located in the area and people simply don't want to leave or possibly can't afford to leave.

Employment: Some hazardous areas offer good employment opportunities. For example many of the best tourist and 
fishing locations are found in coastal areas in the tropics e.g. the Caribbean, the Philippines and the Maldives. All 
three of these places are extremely vulnerable to hurricanes and flooding.

Ignorance: Some people are simply unaware that they are living in a hazardous area. If an earthquake or hurricane 
has not hit somewhere in recent history or a volcano has not erupted for many hundreds of years, then people forget 
or are unaware that they live near a potentially dangerous hazard.

Prediction: More and more people are prepared to live in hazardous ares because they trust scientific prediction. 
They believe scientists will be able to predict flood events, volcanoes and hurricane and give them adequate warning 
to protect themselves and their property.

Preparation: Most countries now prepare their citizens much better for hazards. People are educated about how to 
protect their home, how to evacuate, etc. This preparation gives people the reassurance to live in hazardous areas.

Hazard Recurrence: If some hazards don't occur very often, or certainly hazards of high magnitude don't happen very 
often then people will be prepared to take the risk. For example, on average only one supervolcano erupts every 
10,000 years, so people are going to be happy to live near one, because the chances of it erupting during their lifetime 
is very low.

Building Design: Because of improved building design people now feel more confident of living in hazardous areas. 
Buildings are now designed to withstand earthquakes, hurricanes, etc. Most countries also have pretty strict 
regulations when building new structures.

Defences: Many countries and regions have built defences to protect from hazards e.g. levees on rivers and sea walls 
along the coast. These defences give people greater confidence to live and work in known hazard zones.

Hazard Mapping: Many countries now map their countries in terms of potential risk and exposure to hazards. 
Because people have been told to live in relatively safer (not totally safe) areas they are more confident about living 
near hazards.

•  

•  



Case studies
LIC – Haiti – 2010 - Video HIC – New Zealand - 2011

https://www.youtube.com/watch?time_continue=103&v=uS4EMk_H0lQ


Haiti (LIC)
Location

Haiti is a small 
island located in 
the Caribbean, 
South East of the 
USA and East of 
Cuba.  Its capital 
city is 
Port-au-Prince.



Causes
The earthquake was caused by 
the North American Plate sliding 
past the Caribbean Plate at a 
conservative plate margin.  Both 
plates move in the same 
direction, but one moves faster 
than the other.  The pressure 
that was built up because of the 
friction between the 2 plates was 
eventually released causing a 
magnitude 7 earthquake on the 
Richter Scale with an epicentre 
16 miles West of Port-au-Prince 
and a shallow focus of 5 miles.  
The earthquake struck at 16:53 
(4:53pm) local time on Tuesday 12 
January 2010.



Primary effects (caused directly by the earthquake)
• 316,000 people were killed and 1 

million people were made 
homeless.  3 million people were 
affected by the earthquake

• 250,000 homes and 30,000 other 
buildings, including the 
President’s Palace and 60% of 
government buildings, were 
either destroyed or badly 
damaged

• Transport and communication 
links were also badly damaged by 
the earthquake

• Hospitals (50+) and schools 
(1,300+) were badly damaged, as 
was the airport’s control tower

• The main prison was destroyed 
and 4,000 inmates escaped



Secondary effects (result from primary 
effects)

• 1 in 5 people lost their jobs because so 
many buildings were destroyed.  
Haiti’s largest industry, clothing was 
one of the worst affected

• The large number of deaths meant 
that hospitals and morgues became 
full and bodies then had to be piled 
up on the streets

• The large number of bodies meant 
that diseases, especially cholera, 
became a serious problem

• It was difficult getting aid into the area 
because of issues at the airport and 
generally poor management of the 
situation

• People were squashed into shanty 
towns or onto the streets because 
their homes had been destroyed 
leading to poor sanitation and health, 
and looting became a real problem



Responses
Short Term

• $100 million in aid given by the 
USA and $330 million by the 
European Union

• 810,000 people placed in aid 
camps

• 115,000 tents and 1,000,000+ 
tarpaulin shelters provided

• Healthcare supplies provided to 
limit disease

• Lack of immediate aid through 
poor planning, management 
and access meant that people 
had to try and rescue each 
other

• 4.3 million people provided 
with food rations in the weeks 
following the earthquake

Long Term

• 98% of the rubble on the roads 
hadn’t been cleared restricting 
aid access

• 1 million people still without 
houses after 1 year so still have 
to live in aid camps

• Support for people without 
jobs, which equates to nearly 
70% of the population, through 
cash/food-for-work projects

• Temporary schools created and 
new teachers trainee

• Water and sanitation 
eventually supplied for 1.7 
million people



New Zealand (HIC)
New Zealand is 
located in the 
Pacific Ocean in 
the continent of 
Oceania.  It is 
South East of 
Australia and 
consists of a 
North and South 
Island.  Its capital 
city is 
Wellington.

 



CausesThe 6.3 magnitude 
earthquake struck New 
Zealand at 12:51 on 22 
February 2011.  The 
epicentre was 6 miles 
South East of 
Christchurch and the 
focus was very shallow at 
3.1 miles.  The 
earthquake occurred on 
a conservative plate 
margin where the Pacific 
Plate slid past the 
Australian Plate in the 
opposite direction.  It 
was technically an 
aftershock from a larger 
earthquake in 2010 but 
the impacts were more 
severe.



Primary effects (caused directly by the 
earthquake) 

• 181 people were killed and around 
2,000 people were injured

• Hundreds of kilometres of water 
and sewage pipes were damaged

• 50% + of Central City buildings 
severely damaged including the 
city’s cathedral which lost its 
spire

• Liquefaction (where the ground 
gets saturated and loses strength) 
caused lots of damage to roads 
and buildings

• Part (size of 20 football fields) of 
the country’s longest glacier was 
broken off creating a large iceberg

• 80% of the city was without 
electricity



Secondary (result from primary effects) 

• Business were put out of action for 
long periods causing losses of 
income and jobs

• Schools had to share classrooms 
because of the damage to other 
school buildings

• Damage to roads through 
liquefaction made it difficult for 
people and emergency services to 
move around

• People were affected mentally by the 
earthquakes and needed support

• Christchurch could no longer host 
Rugby World Cup matches so lost 
the benefits, e.g. tourism and income, 
they would bring



Responses

Short Term

• 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 (green, 
orange, white, red) to classify 
damage/cost of repairs

• International aid was provided 
in the form of money (around 
$6-7 million) and aid workers

Long Term

• Paid $898 million in building 
claims

• Provided temporary housing 
and ensured all damaged 
housing was kept water tight

• Water and sewerage was 
restored for all residents by 
August

• Roads and houses were cleared 
of silt from liquefaction by 
August and 80% of roads/50% 
of footpaths were repaired



Development levels



Japan HIC – Tsunami - 
Video

• A massive 9.0-magnitude earthquake struck 
Japan, Friday afternoon, on 11 March 2011 @ 0546 
GMT

• The quake was centred 130 kilometres to the 
east of the prefecture’s capital, Sendai.

• A tsunami was sent crashing into the country’s 
north-eastern coast.

• It was originally reported at a magnitude of 7.9, 
but later was upgraded to 8.9 and then to a 9.0.

• It lasted 6 minutes.

• That makes it the fifth largest recorded 
worldwide since 1900, according to the U.S. 
Geological Service, larger than the 
7.9-magnitude Great Kanto Earthquake that 
devastated Tokyo in 1923 or the 6.8 magnitude 
quake that hit Kobe in 1995.

• It had 10,000 times more energy than the 
magnitude 6.3 earthquake in Christchurch, New 
Zealand, which struck 17 days earlier

https://www.youtube.com/watch?v=VqIQFZZoVR4


Cause
Japan is located on the east 
edge of the Eurasian Plate.

The oceanic Pacific Plate 
subducts (sinks under) the 
Eurasian Plate.

This plate margain is 
“destructive” – it is not a 
smooth process, friction is 
present and the plates stick.

When the plates stick, 
tension builds up.

When this pressure builds up 
and is released, it causes a 
rapid shift in the plates and a 
lot of energy to be release, in 
this case about the same as 
the annual energy output of 
the UK.



Effects
Japan was largely prepared for the earthquake and many 
buildings remained standing afterwards, but it was not 
prepared for the subsequent Tsunami.

Damage was caused in Tokyo and many injuries in the north 
where the quake was centred

The yen fell sharply but recouped most of its decline several 
hours later. Tokyo stocks fell.

A tsunami measured at anywhere from one meter to 7.3 meters 
hit at various places along the coast, while a 10-meter tsunami 
was seen at the port in Sendai, near the epicentre.

Aftershocks were continuing, with one hitting magnitude 7.1, 

Tokyo’s major airports halted flights, though Haneda Airport 
was later reported to have reopened several runways. All 
Tokyo area trains were halted, while the shinkansen bullet 
train service was suspended.

Water could be seen rising over cars and pouring into 
warehouses at Onahama port in Fukushima, with five deaths 
reported in Fukushima.

Two nuclear plants on the Pacific coast in Fukushima were 
automatically shut down.

Over the following three weeks there was evidence of a partial 
nuclear meltdown 

The situation has been further compounded by numerous 
aftershocks.

2,000 people confirmed dead

10,000 more people expected to be confirmed dead

2,000 people injured

530,000 people displaced, staying in 2,500 evacuation 
centres, such as schools and public halls

24,000 people still completely isolated and cannot be 
reached



Response
A Tsunami warning was issued 3 minutes after the earthquake.

Prime Minister Naoto Kan, who convened an emergency 
Cabinet meeting, urged the nation to be calm and said the 
government will do its utmost to minimize damage from the 
quake. 

A Meteorological Agency official appeared on TV urging those 
affected by the quake not to return home because of possible 
tsunamis.

The governor asked for Japanese military forces to be sent in to 
help.

The government set up a task force at the Prime Minister’s 
Office. The Bank of Japan set up a disaster control team, 
headed by BOJ Gov. Masaaki Shirakawa, to assess the impact 
of the earthquake on financial markets as well as on financial 
institutions’ business operations.

In response, 91 countries have offered aid, from blankets and 
food to search dogs and military transport.

The Japanese government is among the best prepared in the 
world for disasters and has so far only made specific requests 
for help, such as calling for search and rescue teams.

Modern innovations, such as Twitter were bringing updates on 
the situation far earlier than the media.



Do Now 
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Volcanoes
Video

Volcanoes form when 
magma, which is 
molten rock from 
beneath the Earth's 
crust, reaches the 
surface. 
The magma erupts to 
form lava.

 

LO: understand how volcanoes are formed, the structure of volcanoes, 
types, effects and why people choose to live in these hazardous 
environments.

https://www.youtube.com/watch?time_continue=24&v=WgktM2luLok


Where do they form?
Volcanoes usually form 
along plate margins, where 
crustal plates are either 
moving towards or away 
from one another:

Constructive margins - this 
is where two plates move 
away from one another. 
Magma rises up to fill the 
gaps in between.

Destructive margins - this is 
where two plates move 
towards one another. The 
oceanic crust sinks beneath 
continental crust at a 
subduction zone - a point 
where one crustal plate is 
forced beneath another. As 
the oceanic crust sinks into 
the mantle it creates magma, 
which rises to form a 
volcano.



HIC v LIC

Volcanoes affect 
different places in 
different ways. 
They cause more 
damage in poorer 
countries (LICs), 
where there are 
fewer resources to 
predict and 
prepare for them.



Structure of volcanoes
Volcanoes have distinctive 
features:

magma chamber- this is 
where the molten rock is 
stored beneath the ground

main vent- this is the 
channel through which 
magma travels to reach the 
Earth's surface

secondary vent- some 
magma may escape 
through the side of the 
volcano, particularly if the 
main vent becomes 
blocked

crater- this is found at the 
top of the volcano, where 
the magma erupts from



Types of volcanoes
There are two main types of 
volcanoes - 
composite and shield. The two 
types of volcano form in 
different places and have very 
different characteristics.

Composit
e

Shield



Composite volcanoes
Composite volcanoes are found on 
destructive plate boundaries, where 
the oceanic crust sinks beneath the 
continental crust. Composite 
volcanoes have the following 
characteristics:

Acidic lava, which is very viscous 
(sticky).

Steep sides as the lava doesn't flow 
very far before it solidifies.

Alternate layers of ash and lava. For 
this reason, they're also known as 
stratovolcanoes. Strato means layers.

Violent eruptions.

Longer periods between eruptions.

An example of a composite volcano is 
Mount Pinatubo in the Philippines.

 



Shield volcanoes
Shield volcanoes are found on 
constructive plate boundaries, where 
two plates move away from one 
another. Shield volcanoes have the 
following characteristics:

basic lava, which is non-acidic and 
very runny

gentle sides as the lava flows for long 
distances before it solidifies

no layers, as the volcano just consists 
of lava

less violent eruptions

shorter periods between eruptions 

An example of a shield volcano is 
Mauna Loa in Hawaii



Effects of volcanoesVolcanoes have a large effect on their locality. 
They produce ash lava, volcanic bombs, 
pyroclastic flow and lahars. Ash from large 
volcanoes has been known to affect global 
climates.

The effects of volcanoes can be both positive and 
negative.

Positive effects

Geothermal energy is where heat from within 
the Earth is used to generate electricity. 
Geothermal energy can be generated in areas 
where magma  lies close to the surface. This is 
good for increasing our renewable energy use.

Ash ejected by the volcano acts as a good 
fertiliser for soils.

Volcanoes attract many tourists, who enjoy the 
dramatic scenery that they produce.

Negative effects

Volcanoes are dangerous. They can kill people 
and damage property.

Economic activity can suffer as it is hard for 
businesses to operate after an eruption.

Habitats and landscapes are damaged by lava 
flows.



Why do people live by volcanoes?
People choose to live in volcanic 
areas despite the risks of an eruption. 
Volcanoes can provide people with 
many benefits such as:

volcanic rock and ash provide fertile 
land which results in a higher crop 
yield for farmers

tourists are attracted to the volcano, 
which increases money to the local 
economy

geothermal energy can be harnessed, 
which provides cheaper electricity 
for locals

minerals are contained in lava, eg 
diamonds - these can be mined to 
make money



Monitoring volcanoes
Volcanic eruptions are unpredictable. 
However, scientists can monitor volcanoes to 
estimate when they are likely to erupt. 
Scientists can use a variety of techniques to do 
this, such as:

seismometers- used to measure earthquakes 
occurring near an eruption

tiltmeters and GPS satellites – these devices 
monitor any changes in landscape. Volcanoes 
tend to swell near an eruption

monitoring gases escaping from a volcano 
using robots called Spiders – often there is an 
increased release of sulphur dioxide near an 
eruption

measuring temperature - volcanoes become 
hotter when magma starts to rise through the 
main vent 

looking at the past history of eruptions - 
scientists can identify patterns of activity



Volcano Case Study 
(Mt Merapi)

The 2010 eruptions of Mount Merapi began in late October 2010 when 
Mount Merapi in Central Java, Indonesia began an increasingly violent 
series of eruptions.

Read the following article and answer the questions: 
https://www.kerboodle.com/system/images/W1siZiIsIjIwMTQvMDcvMjQvMTUvMDMvMzAvOTU4L0dBNDk0LnBkZiJdXQ/
GA494.pdf

https://www.kerboodle.com/system/images/W1siZiIsIjIwMTQvMDcvMjQvMTUvMDMvMzAvOTU4L0dBNDk0LnBkZiJdXQ/GA494.pdf
https://www.kerboodle.com/system/images/W1siZiIsIjIwMTQvMDcvMjQvMTUvMDMvMzAvOTU4L0dBNDk0LnBkZiJdXQ/GA494.pdf


Location
Mount Merapi is 
located in South East 
Asia in the country of 
Indonesia. It is 1,700m 
high and has been 
erupting regularly 
since the 1500s.



What caused Mount Merapi to 
erupted?

The volcano and its 
eruptions were 
caused by the 
Indo-Australian Plate 
being subducted 
beneath the Eurasian 
Plate.  The volcano is 
located on a 
destructive plate 
margin at a 
subduction zone and 
is part of the Pacific 
Ring of Fire.



Effects
Primary (caused directly by the volcano)

Volcanic bombs and hot gases of up to 800°C 
spread over 11km away

Pyroclastic flows spread 3km down the 
mountain

Ash fell up to 30km away and 5km into the 
sky.  15km away, villages were under 30cm of 
ash

Sulphur Dioxide was blown across Indonesia 
and as far South as Australia

Secondary (result from primary 
effects)

Vegetable prices increased because 
of the damage to crops

Emergency shelters had to be 
moved over 15km away

Danger area extended to 20km from 
the mountain and 278,000 people 
living in this area had to flee their 
homes

Planes were grounded in Western 
Australia because of the risk of 
damage to aircraft from the ash 
cloud

Ash, rock and lava deposited on the 
sides of the volcano is still being 
washed down into towns by rainfall 
creating lahar (a mudflow that often 
flows along river valleys)



Responses
Short Term

210 evacuation centres were set up either 
as tents, in schools, churches, stadiums 
or government offices

1,600 people, either volunteers or 
military, were part of the national aid 
response

International aid was offered from 
organisations such as the Red Cross

Long Term

Formal evacuation centres were 
eventually set up because buildings, 
such as schools and government offices, 
were needed for their official uses

2,682 people have had to be moved to 
new, safer houses permanently

The government is making money 
available to farmers to help replace their 
livestock

The government has set up a special task 
force to support people that have been 
affected by the volcano either by family 
issues, or because they have lost their 
jobs



Task
Study the two images of the Mount Merapi eruption – write down a description 
of the two photographs.



Arrange the 
statement into three 
categories:
Causes
Effects 
Responses


