
 

  

 Restless Earth

In this unit students gain an understanding of the unstable nature 
of the earth. They study a range of hazards including earthquakes, 

 volcanoes and tsunamis. There are eight key questions in this unit.

1. The Earth's crust is unstable, especially at plate margins. 
2. Unique landforms occur at plate margins. 
3. People use these landforms as a resource and adapt to the conditions within them. 
4. Volcanoes are hazards resulting from tectonic activity. Their primary and secondary 
effects are positive as well as negative. Response change in the aftermath of an 
eruption. 

5. Supervolcanoes are on a much bigger scale than other volcanoes and an eruption 
would have global consequences. 

6. Earthquakes occur at constructive, destructive and conservative plate margins. 
7. The effects of earthquakes and the responses to them differ due to contrasts in 
level of wealth. 

8. Tsunamis are a specific secondary effect and can have devasting impacts in coastal 
areas. 



1. The Earth's crust is unstable, especially at plate 
margins. 

The Earth is divided into 
four distinct layers: inner 
core, outer core, mantle 
and crust. 

Inner core: this is the 
hottest part of the Earth 
with temperatures of 
approximately 5,500°C . 
It is solid and made up of 
iron and nickel.  

Outer core: this is also 
made up of iron and 
nickel but it is liquid. It is 
also extremeley hot with 
similar temperatures to the inner core.  

Mantle:  this is the thickest layer (approximately 2,900km thick). It is made up of semi-molten 
rock (magma). In the upper parts it is more solid than the lower parts where it is more liquid.  

Crust:  this is the outermost layer of the Earth. It is a thin layer broken up into sections called 
plates. There are two different ty pes of crust: continental and oceanic. 

Oceanic  Continental  

¶ Thin (up to 10km thick)  

¶ Heavy 

¶ Sinks into the mantle 

¶ Relatively new (180 million years) 

¶ Forms constantly at constructive plate margins 

¶ Destroyed at destructive plate margins  

¶ Thick 

¶ Light 

¶ Doesn't sink 

¶ Very old (up to 4 billion years)  

¶ New crust isn't formed 

¶ Cannot be destroyed  

Convection currents  make the Earth's plates move ( 
http://www.youtube.com/watch?v
=xEYLx_bhtoA ).  

Where convection currents 
diverge (move apart) the plates 
move apart, where convection 
currents converge (move 
together) plates also move 
together. Plates meet at a plate 
boundary .  

http://www.youtube.com/watch?v=xEYLx_bhtoA
http://www.youtube.com/watch?v=xEYLx_bhtoA


World tectonic plates map  

 

There are three types of plate boundary.  

At this type of plate boundary the 
convection currents diverge and the 
two plates move apart. They tend to 
be found under the sea e.g. Mid 
Atlantic Ridge. As the two plates 
move apart magma rises up from the 
mantle. When the magma reaches 
the surfaces it cools and solidifies to 
form oceanic crust. This process 
repeats itself and over time a 
volcano is created. Earthquakes are 
also created when friction builds up 
as the plates move over the mantle.  

  

  

At destructive plate margins the 
convection currents converge and 
two plates move together. When a 
oceanic plate and a continental plate 
move together the oceanic plate is 
subducted (forced down) as it is 
denser. As it is subducted into the 
mantle the oceanic crust melts to 
form new magma. It also take sea 
water down with it which, when 
combined with the magma, makes it 
less dense than the mantle. This 
means that it will rise up through the 



continental plate to form a volcano. Eventually the sea water will turn into steam and this makes 
the volcano very explosive. Earthquakes are also created at this plate boundary as friction builds 
up when the oceanic plate moves underneath the continental plate.  

  

 

  



2. Unique landforms are created at plates margins.  

There are four types of landforms created at plate margins: 
fold mountains, ocean trenches, composite volcanoes and 
shield volcanoes. 

Fold mountains  
Fold mountains are created at two types of plate boundary.  

1. At destructive boundaries: where an oceanic and a 
continental plate moving together.  

2. At collision  boundaries: where two continental plates 
moving togther.  

Over millions of years sedimentary rock (e.g. sandstone, 
limestone) has formed in huge depressions in the sea called 
geosynclines. The material has been transported there by 
rivers. These sedimentary rocks have then been forced 
upwards into a series of folds as the plates have moved 
together. Upwards folds are known anticlines and downwards 
folds are called synclines. 

 

 

 

Examples of fold mountains include the Alps in Europe and the Himalayas in Central Asia. 

  

  

 

 

 

 

 

 

  
Video about formation and location of fold mountains   

  

  

http://www.youtube.com/watch?feature=player_embedded&v=jVyBsUgD7Gk#!


 

Ocean Trenches  
Ocean trenches are associated 
with subduction zones and 
destructive plate margins. As an 
ocean plate subducts beneath 
another plate (either oceanic or 
continental) the plates drag 
each other down creating the 
deepest part of the 
oceans.  Examples include the 
Peru-Chile trench off the coast 
of South America and the 
Marianas Trench in the Pacific 
Ocean off the coast of The 
Philippines. 

  
Composite and Shield Volcanoes  

Composite  volcanoes are usually 
found at destructive plate 
boundaries. When the oceanic crust 
sinks into the mantle and melts it 
forms magma. As it then mixes with 
sea water it is less dense so it rises 
through the continental crust to form 
a volcano. 

¶ Composite volcanoes usually have 
steep sides and are made up of 
alternate layers of ash and lava.  

¶ Lava is acidic and is sticky. It will not  
flow far.  

¶ Eruptions are usually violent with the volcanoes erupting ash, steam, lava and rock. 

¶ They don't happen very often.  

 

  



3. People use these landforms as a resource and 
adapt to the conditions within them  

For this section you need to know the case study of one range of fold mountains - the Alps. You 
need to be able to explain the ways in which they are used - farming, hydroelectric power, 
mining, tourism and how people adapt to limited communication, steep relief and poor soils.  

Physical problems of fold mountains 

¶ Accessibility: roads and railways are expensive and difficult to build. They're often disrupted by 
rock falls, avalanches and bad weather. 

¶ Soils: typically thin and infertile.  

¶ Climate: increased height means that climate is colder, windier and wetter. The growing season 
is short and it is often impossible to grow crops at high levels.  

¶ Relief: mainly high and steep with frequent rock outcrops and many mountain valleys are 
narrow and gorge like. There is little flat land available for farming and building settlements.  

The Alps  
The Alps are located 
in Central Europe and 
border Austria, Italy, 
Switzerland, Germany 
and France. They 
were formed by the 
African plate psuing 
against the Eurasian 
plate. As it moved 
sediments in Sea of 
Thethys (the 
geosyncline between 
the plates) were 
squeezed upwards to 
form the Alps. The 
highest peak is Mont Blanc near the Franco-Italian border at 4810m but many other peaks are 
also above 3800m. It is the source area for some of Europe's great rivers e.g. Rhine and Rhone.  

Introduction to the Alps video  

  
How do humans use the Alps?  

Hydro-electric power: steep slopes, high precipitation 
and summer melting produce fast flowing rivers and 
narrow valleys mean that the rivers are easy to dam. 
This makes the Alps ideal for generating hydro-electric 
power which then in turn attracts industry to the area. 
Some electricity is also exported to other regions to 
supply towns and cities (60% of Switzerland 's energy 
comes from HEP in the Alps). 

  

http://www.bbc.co.uk/schools/gcsebitesize/geography/natural_hazards/fold_mountains_video.shtml


  

  

Farming: Most farms are located on the 
sunnier and warmer south-facing slopes. The 
traditional pattern of farming is a type of dairy 
farming called transhumance. This is where 
animals are moved according to the season. In 
the summer cattle are taken up to the high alp 
to graze which allows hay and other fodder 
crops to be grown on the flat land in the valley 
floor when the soils are at their deepest and 
most fertile. In winter the cattle return to th 
farm on the valley floor where they are kept in 
cattle sheds and stall fed the fodder crops 
which were grown in the summer. There has 
been many changes to the traditional way of 
farming. Cable cars installed for tourism are now being used to bring milk to co -operative dairies 
on the valley floor each day rather than farmers staying on the alp all summer and turning the 
milk into butter and cheese (longer lasting). Farmers also buy in additional feed stuffs so that 
their cattle can stay on the valley floor all year.  

Forestry: coniferous forest cover many of the 
slopes especially north-facing ones. Wood, as a 
plentiful resource, has always been the main 
building material and winter fuel in the Alpine 
region. Most saw mills are located on the valley 
floor near rivers. 

  

  

  

  

Tourism: the Alps have physical advantages 
for tourism all year round. In summer 
walkers and climbers are attracted to the 
stunning scenery in the area. Theree are 
large glacial lakes on the valley floors and 
beautiful scenery with snow-capped peaks. 
Examples of main summer resorts are 
Interlaken and Lake Garda. In winter the 
snow attracts skiiers to the area. Weather 
conditions are perfect as in between the 
days of heavy snowfall are many sunny, 
crisp and clear days. The flatter land on the 
high level alp allow for easy building of hotels, restaurants, ski lifts and other facilties. Steep 
sided slopes above the resorts are perfect for skiing amid great mountain views. However, there 
is a concern that the Alpine winters are warming up and becoming less snowy. 



How have humans adapted to living in the Alps?  

¶ Farmers have adapted their practise to working in fold mountains by diversifying their 
techniques and using technology to move away from transhumance. As the valleys get more 
built up through tourism, the space available to farmers decreases so they have to design new 
methods of farming, such as introducing vineyards or providing campsites for tourists to help 
boost their income. 

¶ As the countries are rich problems like communication and transport have been overcome. 
Modern road tunnels e.g. Mont Blanc, St Bernard have replaced old routes over high passes. 
Many electrified railways link the Alps to cities; rail tunn els under the Alps include the Brenner 
and St Bernard. Mountain cog railways, cable cars and ski lifts link the valley floor to high level 
benches and ski slopes above them. 

¶ The greater overall usage of the Alps has meant that communication links, e.g. roa ds, has been 
improved making it easier to move around the Alps and ensure people can live and work more 
effectively. Even ski lifts and cable cars can be used to move around both people and also 
farmersô animals.  

¶ Locals have developed new ways of supporting tourism from building new resorts to offering 
different types of activities in the summer and winter, all to try and encourage people to visit the 
area. This provides jobs year round and a considerable income for the area. 

¶ Energy companies have used the steep sided valleys to build dams, reservoirs and HEP plants to 
provide energy, using the regions natural landscape to provide more renewable forms of energy.  

¶ Industry uses natural resources, particularly trees, to provide wood for a variety of uses. 
Deforested trees are replanted to preserve the resource and in doing so, long term employment 
is provided. 

 



4. Volcanoes are hazards resulting from tectonic 
activity. Their primary and secondary effects are 
positive as well as negative. Responses change in the 
aftermath of an eruption.  

For this key question you need to know about Montserrat  volcanic eruption. An interactive 
guide to Montserrat eruption can be found here which you can use in addition to the information 
below.  

Causes  
Montserrrat is part of a volcanic island arc in the Caribbean, which has developed at a 
destructive plate boundary. The Atlantic Plate (oceanic crust) is being subducted under the 
Caribbean plate (continental crust) as it is more dense. As the Atlantic plate is forced into the 
mantle it melts creating new magma. This magma then combines with the sea water that has 
also been subducted making this new magma less dense. It then rises throught the Caribbean 
plate to form a volcano and a volcanic arc (Lesser Antilles volcanic arc).  

In August 1995 the volcano started to erupt smothering Montserrat's capital, Plymouth, in dense 
clouds of volcanic ash. Two years of 'gentle' eruptions then followed. In June 1997 the biggest 
eruption sent massive pyroclastic flows (mixture of volcanic fragments, ash, mud and toxic gases 
at temperature over 500C) flowing down the side of the Soufriere Hills at over 130km/h covering 
everything in their path.  

  

  

  

  

  

  

  

  
Effects  

  Primary  Secondary  

Social  
¶ 23 people died  

¶ People had to be evacuated 

¶ Homes were destroyed and abandoned  

¶ People who stayed suffered very harsh conditions 

¶ Health problems were reported (due by volcanic ash 
contaning quartz that can then cause silicosis) 

¶ Ageing population as many young people have left the 

http://www.bbc.co.uk/scotland/education/int/geog/envhaz/flash/volcanoes/index.shtml


island  

Economic  
¶ Infrastructure, including the 

airport, was destroyed  
¶ Montserrat's economy was devastated 

¶ Tourism came to a halt 

¶ Montserrat forced to rely on UK 

¶ Processing of imported rice and assembly of electrical 
products declined 

¶ Unemployment rose as tourism industry declined  

Enviromental  
¶ More than half Montserrat become 

uninhabitable. 

¶ Floods as valleys blocked with ash. 

¶ Pyroclastic flows  

¶ Floods as valleys blocked by ash 

¶ Forest fires caused by pyroclastic flows  

 

Responses  

Short term responses:  

¶ August 1995, many residents were evacuated to the north of the island.  

¶ April 1996, Plymouth was evacuated and an exclusion zone was set up in the north of the island 
before the big eruption (saved many lives)  

¶ Many people left the island completely. By November 1997 Montserrat's population had fallen 
from 12,000 to 3,500.  



¶ Montserrat is a British Overseas Territory, the British Government spent millions of pounds on 
aid - including temporary buildings and water purification.  

¶ Charities set up temporary schools, and sent emergency food for farm animals.  

Long term responses:  

¶ Some people returned to the island. By 2010, the population had risen to nearly 5,000.  

¶ The island's population structure changed. Many younger people left and didn't  return. Many 
older people either never left, or came back.  

¶ The British government spent over £200 million helping Montserrat to restore electricity and 
water, build a new harbour in the north of the island at Little Bay, a new airport and new roads.  

¶ The Montserrat Volcano Observatory was set up in 1996 to study the volcano and provide 
warnings for the future.  

¶ Little Bay is being developed as the new capital. 

Impacts  
Volcanic eruptions can have both positive and negative impacts. 

Positive  Negative  

¶ New roads and a new 
airport built  

¶ Presence of the volcano 
resulted to an eventual 
increase in tourism  

¶ A volcanic observatory has 
been built to monitor the 
volcano 

¶ Services in the north of the 
island have been expanded 
as Little Bay is developed as 
the new capital  

¶ Many young people left the 
island forever 

¶ Ageing population 

¶ Unemployment rose due to 
declining industries 

¶ Montserrat had to rely 
heavily on the British 
government to rebuild 
country 

¶ Plymouth, original capital 
city, had to be abandoned 

¶ 23 people lost their lives 

Monitoring  
The Montserrat Volcano Observatory was 
set up in 1996 and they are monitoring 
the volcano through a number of 
methods.  

1. Checking changes in its shape using 
electronic tilt meters and GPS. A 
change in shape can indicate rising 
magma.  

2. Using seismometers to listen to the 
rumbing of the volcano as magma 
moves towards the surface. 

3. Creating a seismology network to 



collect information on earthquake activity.  

4. Measuring suplur dioxide  

Monserrat Volcano Observatory  

  

http://www.mvo.ms/


5. Supervolcanoes are on a much bigger scale than 
normal volcanoes and an eruption would have global 
consequences. 

 

A supervolcano is a volcano capable of producing a volcanic eruption which emits over 
1,000km3. This is massive compared to normal volcano eruptions (Mt St Helens erupted 1km3 
volcanic material). Supervolcanoes are also different to normal volcanoes as they form 
depressions called calderas, they are usually surrounded by a ridge of higher land and they erupt 
a lot less frequently. This video explains the basics of supervolcanoes and introduces 
Yellowstone (video)  

  
Supervolcanoes are on a much 
bigger scale than normal volcanoes 
and consequently have much 
bigger impacts. Once they have 
erupted supervolcanoes create 
calderas. 

Calderas are the huge depressions 
created after the supervolcanic 
eruption.  
Formation of a caldera video  
Caldera formation diagram  
The Yellowstone caldera measures 
approximately 55km by 72km. 

  

  

  

  

  

Scientists predict there are six or seven supervolcanoes in the world. Yellowstone is one of the 
most famous supervolcanoes. Here the caldera is so big that scientists had to use satellite 
photos to check it was a caldera. About 6.5km below Yellowstone is a 64km-wide magma 

chamber. This volcanic activity powers 
Yellowstone's hot springs and geysers. 

  

Old Faithful Geyser Live webcam 
USGS website 

http://www.youtube.com/watch?v=nlR3Fn2Mtts
http://www.youtube.com/watch?v=BBGmXsZHInw
http://www.bbc.co.uk/science/earth/natural_disasters/supervolcano
http://www.nps.gov/features/yell/live/live4.htm
http://volcanoes.usgs.gov/observatories/yvo/index.html


  

  

  

  

  

  
 
 
 
 
 
 

 
 
Potential Impacts  
If a supervolcano erupted its impacts would be felt around the world. If Yellowstone erupted 
again magma would be flung 50km into the atmosphere and virtually all life up to 1000km away 
would be killed by falling ash, lava flows and the force of the eruption. Over 1000km3 of lava 
would pour out of the volcano which would be enough to cover the whole of the USA with a 
layer 12.5cm thick. The amount of ash and gas thrown up into the atmosphere would 
dramatically reduce the level of radiation from the sun reaching the Earth's surface. This would 
trigger a freezing cold volcanic winter across the planet. This would mean crops wouldn't grow 
and people would starve. Economies would collapse and society would not survive. However, 
supervolcanoes are rare and Yellowstone is constantly monitored to check for signs of activity. 
Yellowstone last erupted 640,000 years ago and the the last supervolcanic eruption was Toba 
74,000 years ago.  
This video explores a potential supervolcanic at Yellowstone and its potential impacts. BBC 
supervolcano video  

http://www.youtube.com/watch?v=4AjQvOWUJ2o
http://www.youtube.com/watch?v=4AjQvOWUJ2o


 

 

 

 

  



6. Earthquakes can occur at constructive, destructive 
and conservative plate margins.  

 

 

 

 

 

 

 

 

 

An earthquake is the shaking and vibration of the Earth's crust due to movement of the Earth's 
plates.  

Earthquakes are found at constructive, desctructive and conservative plate boundaries. This 
means they are found in zones around the world.  
Latest earthquakes in the world - past 7 days. 

Earthquakes occur at plate boundaries because of the build up of friction that occurs are plates 
try to move past each other and get stuck.  

Plate boundary  Friction builds up when...  

destructive margins  one plate tries to sink below the other  

collision zones  plates are pushing together 

constructive margins  both plates try to move over the mantle  

conservative margins plates moving alongside each other get stuck  

Features of an earthquake  

Focus:  the point inside the crust where the 
pressure is released  
Epicentre: the point on the Earth's surface 
directly above the focus 
Seismic waves:  the energy released by the 
earthquake travels in waves 

  

http://earthquake.usgs.gov/earthquakes/recenteqsww/


  

  
Measuring earthquakes  
The power of an earthquake is measured 
using a seismometer . This detects the 
vibrations caused by an earthquake and 
plots them on a seismograph. The 
strength or magnitude of an earthquake 
is measured using the Richter scale  
which is a logarithmic scale which means 
that a magnitude 6 earthquake is ten 
times stronger than a magnitude 5 
earthquake, and 100 x stronger than a 
magnitude 4. This scale allows you to 
directly compare the magnitude 
(strength) of an earthquake however, 
strength of earthquake doesn't a llow 
correlate with damage. To overcome this 
the Mercalli scale  measures the effects. 
It has twelve points of the scale (but uses 
Roman numerals I - XII), to view the different intensities click here.  

  

  

 

  

http://elearning.niu.edu/simulations/images/S_portfolio/Mercalli/Mercalli_Scale.swf


7. The effects of earthquakes and responses to them 
differ due to contrasts in levels of development.  

For this key question you need to know a case study of an earthquake in a rich part of the world 
and one from a poorer area - their specific causes; primary and secondary effects; immediate 
and long-term responses - the need to predict, protect and prepare. Contrasts in effects and 
responses will be clear. 

  Northridge, USA  Sichuan, China  

Key Facts  
¶ 17 January 1994 at 4.30am 

¶ Lasted 10-20 seconds 

¶ 6.7M on the Richter scale  

¶ 12 May 2008 at 2.28pm 

¶ Lasted 2 minutes 

¶ 7.9M on the Richter scale  

Causes Caused by a blind fault on the San Andreas 
Fault (conservative boundary). Friction builds 
up as the two plates move past each other 
and pressure is eventually released as an 
earthquake.  

Caused by movement on the Longmenshan Fault 
(destructive boundary between Eurasian and Indo-
Australian plates). Friction builds up as the two 
plates move past each other and pressure is 
eventually released as an earthquake.  

Primary 
effects  

¶ Buildings and highways collapsed 

¶ Landslides triggered in surrounding mountain 
areas 

¶ Gas and water mains damaged 

¶ Liquefaction in the upper San Fernando Valley  

¶ 57 people killed  

¶ Buildings collapsed 

¶ Half of the telecommunications in the province 
went down. 

¶ 69,172 deaths 

¶ Landslides 

¶ Millions of livestock were killed and a large amount 
of crops were destroyed. 

Secondary 
effects  

¶ People trapped and injured by collapsed 
buildings (9,000 injured)  

¶ Roads blocked and houses damaged by 
landslides especially in the Pacific Palisades 
area  

¶ Fires caused by broken gas pipes  

¶ Scoreboard at Anaheim Stadium collapsed 
onto several hundred seats 

¶ Over 15,000 aftershocks also occurred casuing 
further  

¶ 158 relief workers were killed by landslides 

¶ Contaminated drinking water 

¶ Impacts on the economy 

¶ Aftershocks caused further deaths and collapsing 
buildings. 

¶ 5000km pipes damaged 

¶ 1300 water treatment works destroyed  

¶ 5.46 millions homes destroyed and 21.0 million 
homes damaged 

¶ 7000 schools destroyed 

¶ Roads blocked by landslides 

¶ Cost estimated at $75 million  

Immediate 
responses  

The area was declared a federal disaster by 
President Clinton which allowed hundreds of 

Some areas in the affected area had not been 
reached within 30 hours after the disaster however 



workers from the Federal Management 
Agency (FEMA) were deployed to Southern 
California to help the communities recover.  

access was impossible. Twenty helicopters were 
assigned to rescue and relief efforts and troops 
began parachuting in to assess the siutation whilst 
others hiked on foot. Thousands of army troops 
were deployed after the earthquake and large-
scale efforts were made to free trapped survivors 
from collapsed buildings. On 14th May China 
requested international help. Donations to the Red 
Cross exceeded £100 million in the fortnight after 
the earthquake. Much of this went to running 
survivors camps - food, medicine and doctors, 
tents with mattresses and volunteers.  

Long-term 
responses 

More than 600,000 applied for state and 
federal disaster assistance, and FEMA spent 
millions of federal money helping the area 
recover. The United States Geological Survey 
(USGS) has set up an experiment in Parkfield 
to record all ground shaking in an atte mpt to 
help build data to predict future earthquake.  

One hundred million temporary houses were built 
for those made homeless and the Chinese 
government has pledged $10million rebuilding fund 
and banks wrote off debts owed by survivors who 
did not have insurance. 

Predict, prepare, respond  
To try and reduce the damage caused by earthquakes you can implement management 
strategies to predict earthquakes, prepare for them and then respond to them. There will be 
significant differences in these strategies for MEDCs/LEDCs due to differing levels of wealth.  

Predict:  
Although you cannot predict the exact timing of an earthquake you can monitor them to 
establish where they are most likely to happen and to provide some kind of forecast so that 
preparation strategies can be implemented to reduce damage. Methods include: 

¶ Using seismometers and seismographs to monitor movement within the Earth's crust 

¶ Plotting timing of earthquakes to look for possible patterns  

¶ Mapping the location of earthquakes to locate earthquake zones  

¶ Observing natural phenomena which can sometimes indicate the likelihood of earthquake 
activity (e.g. animal behaviour)  

More information on predicting earthquakes 

Prepare:  
Although we can't accurately predict the timings 
of earthquakes we can implement extensive 
preparation strategies to reduce damage when 
earthquakes do occur.  

¶ Build earthquake proof buildings that will move 
with the earthquakes rather than collapsing  

¶ Building regulations - avoid building on unstable 
ground to avoid liquefaction  

¶ Education - practise what to do in the event of 
an earthquake e.g. the Great California 
ShakeOut 

http://www.geography-site.co.uk/pages/physical/earth/pred.html
http://www.shakeout.org/california/
http://www.shakeout.org/california/


¶ Strengthen bridges and roads to prevent them from collapsing  

¶ Emergency services planning to ensure they are fully trained and efficient during a disaster 

¶ Automatic shut off switches for gas, electricity etc to prevent fire  

¶ Earthquake Preparedness Now video depicting the impacts of a hypothetical but plausible 
earthquake in Southern California, USA. 

Respond:  
Wherever a strong earthquake hits immediate emergency aid is needed in the affected areas. 
Specialist rescue teams with sniffer dogs and lifting equipment, medical teams with field 
hospitals etc. Richer countries can provide this for themselves whereas poorer countries have to 
rely on international aid.  
In the medium term people need to be able to return to their normal lives. Repairing and 
replacing what has been lost is essential as well as restarting economic activity. In LEDCs aid 
needs to be changed from short-term emergency aid to long-term development aid.  
As you cannot accurately predict earthquakes the only effective long-term response is effective 
preparation. Emergency services need to be trained and ready: disaster relief plans need 
practise.  

 

  



8. Tsunamis are a specific secondary effect and can 
have devastating effects in coastal areas. 

A tsunami is a huge wave which is caused by volcanic or earthquake activity under the ocean 
which eventually reaches the coast and creates devastating impacts. For this section of the unit 
you need to know a case study of one tsunami event and its causes, effects and responses. You 
will have to know about the 2004 Boxing Day tsunami.  

Causes:  

 
The Boxing Day tsunami happened at 7.59am on the 26th December 2004 and was the result of 
the Indo -Australian plate being subducted beneath the Eurasian plate 240km off the coast of 
Indonesia. The earthquake measured 9.1 on the Richter scale according to the USGS and caused 
a 20m uplift all along the 1,000km fault line.  
Explaining the causes of a tsunami  
Video of the causes  

Impacts  

Social  Economic  Environmental  

¶ Over 220,000 people died in 14 
countries  

¶ 650,000 were seriously injured 

¶ Up to 2million were made homeless 

¶ Identification of the dead on such a 
massive scale was difficult 

¶ Families grieving for lost family 
members  

¶ Public buildings including 
schools and hospitals were 
wiped out in some areas 

¶ 1,500 settlements were 
wiped out in Banda Aceh 

¶ Coastal tourist hotels 
damaged 

¶ Railway lines and roads 
washed away  

¶ Highest wave to come ashore was over 
25m  

¶ Coral reefs damaged 

¶ Thousands of rice, mango and banana 
plantations in Sri Lanka destroyed 

¶ Water wells contaminated by seawater 
and dirt  

¶ Debris washed up on beaches 

http://www.bbc.co.uk/schools/gcsebitesize/geography/natural_hazards/tsunamis_rev1.shtml
http://www.bbc.co.uk/learningzone/clips/the-asian-tsunami-causes-and-effects/3195.html


¶ Livelihoods destroyed 

¶ Diseases such as cholera and 
dysentary spread due to the lack of 
sanitation and contaminated 
floodwaters  

¶ Fishermens' boats were 
destroyed 

¶ Crops destroyed/farming land 
flooded  

¶ Hotels lost income 

¶ Places as far away as Fiji, American 
Samoa, New Zealand and Hawaii which 
lie up to 12,000km from the tsunami, saw 
the seas rise.  

¶ In India saltwater from the ocean 
contiminated freshwater supplies 

 

Responses  

Short - term responses:  

¶ Rescue services and emergency teams were swamped by the scale of the disaster. Injured 
peopple were untreated for days as wounds turned gangrenous and conditions worsened. 
Bodies littered the street before being buried in mass graves. 

¶ Over $7 billion was provided by governments and charities in the aid effort and to help with 
reconstruction.  

¶ Immediate response from the international community was to send fresh water, water 
purification tablets, food, sheeting and tents. Medical teams and forensic scientists also came. 

¶ UK government promised £75 million and public donations of £100 million followed.  

¶ Up to 5 million people had to be relocated into temporary refugee camps and had to be provided 
with shelter, food and water.  

¶ Took months to simply clear the debris before rebuilding could start again.  



Long -term responses:  

¶ Indonesian government relocated people straight from the 
refugee camps into new homes. The building of these new 
homes took a lot longer than expected due to the lack of 
building materials and destruction of main transport routes.  

¶ A tsunami early warning system has now been installed in 
the Indian Ocean at a cost of $20 million ( how the early 
warning system works, animation of system)  

"Aid relief chaotic" - BBC article criticising the responses to 
the tsunami  

  

 

 

http://news.bbc.co.uk/1/hi/sci/tech/4524642.stm
http://news.bbc.co.uk/1/hi/sci/tech/4524642.stm
http://www.guardian.co.uk/flash/asia_tsunami_warning.swf
http://news.bbc.co.uk/1/hi/world/asia-pacific/4310558.stm

