
Geography GCSE – Natural Hazards 

What is a natural hazard? –  a natural event that has a had a huge social impact. 

There is a huge range of natural hazards.   

These include: 

Volcanic eruptions 

Earthquakes 

Storms 

Tsunami 

Landslides 

Floods 

What is a hazard risk? 

Hazard risk is the chance or probability of being affected by a natural event.  People who 

choose to live close to a volcano, may be at risk from an eruption.  Those who live close to 

the sea may be at risk from a tsunami. 

So why do people put themselves at risk by living in such places?  They weigh up the 

advantages and disadvantages and because events don’t happen very often, they may 

decide to accept the risk.  Some people may have little choice of where to live or knowledge 

that where they are living is dangerous. 

 

What factors affect risk? 

There are several factors that have led to an increase in the number of people at risk from 

natural events. 

1. Urbanisation – Over 50% of the world’s population now live in cities.  Some of the world’s 

largest cities (e.g. Tokyo, Istanbul and Los Angeles) are at risk from earthquakes. 

 

Densely populated urban areas are at great risk from natural events such as earthquakes.  

The 2010 Haiti earthquake destroyed much of the capital Port-au-Prince killing some 

230,000 people. 

 

2. Poverty – In poorer parts of the world poverty may force people to live in areas at risk.  This 

is especially true in cities such as Lima in Peru and Caracas in Venezuela.  Here, a shortage of 

housing has led to people building on unstable slopes prone to floods and landslides. 

 

3. Climate change – In a warmer world the atmosphere will have more energy leading to more 

intense storms and hurricanes.  Climate change may cause some parts of the world to 

become wetter with an increased risk of flooding.  Other areas may become drier and prone 

to droughts and famines. 

 

4. Farming- When a river floods it deposits fertile silt on its floodplain, which is excellent for 

farming.  But when people choose to live there they are putting themselves at risk.  In low-

lying countries many people may live on floodplains, like that of the River Ganges in 

Bangladesh. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Different types of Plate Boundary 

Plate boundary types 

 



 

 

 

 

 

 

 

 

 

Plate boundary map 

 

Location of Natural hazards map 

 

 

 



 

Destructive boundary 

A destructive plate boundary is sometimes called a convergent or tensional plate margin.  

This occurs when oceanic and continental plates move together.  The oceanic plate is forced 

under the lighter continental plate.  Friction causes melting of the oceanic plate and may 

trigger earthquakes.  Magma rises up through cracks and erupts onto the surface. 

An example of a destructive plate boundary is where the Nazca plate is forced under the 

South American Plate. 

  

 

 

 

 

 

 

 

 

 

 

Constructive (transform) Plate boundary 

A constructive plate boundary, sometimes called a divergent plate margin, occurs when 

plates move apart.  Volcanoes are formed as magma wells up to fill the gap, and eventually 

new crust is formed. 

An example of a constructive plate boundary is the mid-Atlantic Ridge. 

 

 

 

 

 

 

 

 

 

 

 

 



Conservative Plate boundary 

A conservative plate boundary, sometimes called a transform plate margin, occurs where 

plates slide past each other in opposite directions, or in the same direction but at different 

speeds. 

Friction is eventually overcome and the plates slip past in a sudden movement.  The 

shockwaves created produce an earthquake. 

This occurs at the San Andreas Fault in California. 

 

 

 

 

 

  

 

 

 

 

 

 

 

Living with the risk of tectonic hazards 

There are several reasons why people live in tectonic hazard zones: 

 Earthquakes and volcanic eruptions don’t happen very often.  They are not seen as a 

great threat in most people’s lives. 

 Better building design can withstand earthquakes so people feel less at risk. 

 More effective monitoring of volcanoes and tsunami waves enable people to receive 

warnings and evacuate before events happen. 

 Fault lines associated with earthquakes can allow water supplies to reach the 

surface.  This is particularly important in dry desert regions. 

 Volcanoes can bring benefits such as fertile soils, rocks for building, rich mineral 

deposits and hot water (geothermal energy). 

 Some people may not be aware of the risks of living close to a plate margin. 

 Plate margins often coincide with very favourable areas for settlement, such as 

coastal areas where ports have developed. 

 People living in poverty have other things to think about on a daily basis – money, 

food security and family. 

 



 

 

 

 

 

 

 

 

 

 

 

  

 

 



Earthquakes 

Large earthquakes are usually connected with plate boundaries.  Earthquakes happen often 

but most are too small for us to notice.  Seismometers record earth movements. 

 

An earthquake is a sudden shockwave caused by rocks being under stress from the 

movements of plates at plate boundaries.  Eventually the stress in the rock builds up enough 

to deform and reach breaking point.  At that point, the stored up energy is released in the 

form of shockwaves. 

 

 

Measuring an earthquake 

In the past, the Richter scale was used to measure the power of earthquakes.  Earthquakes 

are now measured using the Monument Magnitude Scale or simply Magnitude scale.   This 

measures the size of the seismic waves during the earthquake.  Each step in the scale is ten 

times greater than the previous number.  This is a logarithmic scale. 

 

The amount of damage caused by an earthquake is measured by the Mercalli Scale.  This is 

a measure of intensity, and changes according to which area you are measuring – damage 

near the epicentre would usually be greater than further away.  

 

 



Case study 1: Chile, (HIC High Income Country) 27/02/2010 

On the 27th February 2010 the ground shook for 3 

minutes when a very powerful earthquake measuring 8.8 

on the Richter scale struck just off the coast of Central 

Chile.  The earthquake occurred at a destructive plate 

margin where the Nazca Plate is moving beneath the 

South American Plate. 

It was followed by a series of aftershocks.  Because the 

earthquake occurred out to sea, tsunami warnings were 

issued as waves raced across the Pacific Ocean at speeds of up to 800km per hour. 

Effects of the Eruption 

 

Short term or immediate responses 

 Emergency services acted swiftly.  International help needed to 

supply field hospitals, satellite phones and floating bridges. 

 Temporary repairs made to the important Route 5 north-south 

highway within 24hours, enabling aid to be transported from 

Santiago to affected areas. 

 Power and water restored to 90% of homes within 10 days. 

 A national appeal raised $60 million – enough to build 30 000 

small emergency shelters. 

 

Long term responses 

 A month after the earthquake Chile’s government launched a housing reconstruction 

plan to help nearly 200 000 households affected by the earthquake. 

 Chile’s strong economy, based on copper exports, could be rebuilt without the need 

for much foreign aid. 

 The President announced it could take four years for Chile to recover fully from the 

damage to buildings and ports. 

 

 

 

Primary Secondary 

Around 500 people killed and 12 000 
injured – 800 000 people affected. 

1500km of roads damaged, mainly by 
landslides – remote communities cut off for 
many days. 

220 000 homes, 4500 schools, 53 ports, 56 
hospitals and other public buildings 
destroyed. 

Several coastal towns devastated by 
tsunami waves. 

Port of Talcahuanao and Santiago airport 
badly damaged. 

Several Pacific countries struck by tsunami 
– warnings prevented loss of life. 

Much of Chilie lost power, water supplies 
and communications. 

A fire at a chemical plant near Santiago – 
the area had to be evacuated. 

Cost of earthquake estimated at $30 billion.  



 

 

Case study 2: Nepal (LIC- Low Income Country) 25/04/2015  

On the 25th April 2015 Nepal was struck by an earthquake 

measuring 7.9 on the Richter scale.  The epicentre was about 80km 

(50 miles) to the north-west of Nepal’s capital Kathmandu in the 

foothills of the Himalayas.  This is a destructive plate margin where 

the Indo-Australian Plate is colliding with the Eurasian Plate at a 

rate of 45mm per year.  The collision and pressure at this margin 

are responsible for the formation of the Himalayas. 

The earthquake was very shallow, just 15km below the surface.  

This resulted in very severe ground shaking and widespread landslides and avalanches.  The 

earthquake caused damage hundreds of kilometres away in India, Tibet and Pakistan.  

Effects of the eruption 

Primary Secondary 
9000 people died and 20 000 injured – over 8 million 
people (a third of Nepal’s population) affected 

Ground shaking triggered landslides 
and avalanches, blocking roads and 
hampering relief efforts. 

3 million people left homeless when homes were 
destroyed. 

Avalanches on Mount Everest killed at 
least 19 people, the greatest loss of life 
on the mountain in a single incident. 

Electricity and water supplies, sanitation and 
communications affected. 

An avalanche in the Langtang region 
left 250 people missing. 

1.4 million people needed food, water and shelter in 
the days and weeks after the earthquake. 

A landslide blocked the Kali Gandaki 
River, 140km (90miles) north west of 
the capital Kathmandu – many people 
evacuated in case of flooding. 

7000 schools destroyed and hospitals overwhelmed. The earthquake occurred on land so 
did not cause a tsunami. 

International airport became congested as aid arrived.  

50% of shops destroyed, affecting food supplies and 
people’s livelihoods. 

 

Cost of damage estimated at over $5 billion.  

 

Short term or immediate responses 

 Search and rescue teams, water and medical support arrived quickly from countries such as 

UK, India and China. 

 Helicopters rescued many people caught in avalanches on Mount Everest and delivered 

supplies to villages cut off by landslides. 

 Half a million tents were needed to provide shelter for the homeless. 

 Financial aid pledged from many countries. 

 Field hospitals set up to support overcrowded main hospitals. 

 300 000 people migrated from Kathmandu to seek shelter and support with family and 

friends. 

 Social media widely used in search and rescue operations and satellites mapped damaged 

areas. 

Long term responses 

 Roads repaired and landslides cleared.  Lakes, formed by landslides damming river 

valleys, need to be emptied to avoid flooding. 



 Thousands of homeless people to be re-housed, and damaged homes repaired.  Over 

7000 schools to be re-built or repaired. 

 Stricter controls on building codes 

 In June 2015 Nepal hosted an international conference to discuss reconstruction and seek 

technical and financial support from other countries. 

 Tourism, a major source of income, to be boosted – by July 2015 some heritage sites re-

opened and tourists were starting to return. 

 Repairs to Everest base camp and trekking routes – by August 2015 new routes had been 

established and the mountain re-opened for climbers. 

 In late 2015 a blockade at the Indian border badly affected supplies of fuels, medicines and 

construction materials. 

 

 

Management of Hazard areas 

How can the risks from tectonic hazards be reduced? 

It's not possible to prevent earthquakes and volcanic eruptions. However, careful 

management of these hazards can minimise the damage that they cause. Prediction is the 

most important aspect of this, as this gives people time to evacuate the area and make 

preparations for the event. 

There are four main management strategies for reducing the risk from tectonic hazards: 

Monitoring: using scientific equipment to detect early warning signs of events such as 

volcanic eruption. 

Prediction: using historical evidence and monitoring, scientists can make predictions about 

when and where a tectonic hazard may happen. 

Protection: designing buildings that will withstand tectonic hazards. 

Planning: identifying and avoiding places most at risk. 

Monitoring – Volcanoes 

All the world’s active volcanoes are closely monitored by scientists.  Modern hi-tech 

equipment is used, some of which is located on the volcano itself.  Scientists monitor 

volcanoes in the following ways: 

 Remote sensing –satellites detect heat and changes to the volcano’s shape. 

 Seismicity – seismographs record earthquakes. 

 Ground deformation – changes to the shape of the volcano are measured 

using laser beams. 

 Geophysical measurements – detect changes in gravity as magma rises to the 

surface. 

 Gas – instruments detect gases released as magma rises. 

 Hydrology – measurements of gases dissolved in water. 

 

Monitoring – Earthquakes 

 Earthquakes generally occur without warning.  Whilst there is some evidence 

of changes in water pressure, ground deformation and minor tremors prior to 

an earthquake, scientists have yet to discover reliable ways to monitor and 

predict earthquakes. 



            

 

 

Prediction – Volcanoes 

 The prediction of a volcanic eruption is based on scientific monitoring. 

Prediction – Earthquakes 

 It is impossible to make accurate predictions about earthquakes due to the 

lack of clear warning signs.  However, scientists studying historical records of 

earthquakes at plate margins have identified locations that they believe are 

at greatest risk. 

Protection – Volcanoes 

 The sheer power of a volcanic eruption means that there is often little that 

can be done to protect people and property.  However, it is possible to use 

earth embankments or explosives to divert lava flows away from property.  

Protection – Earthquakes 

 Earthquake protection is the main way to reduce risk. It’s possible to 

construct buildings and bridges to resist the ground shaking associated with 

earthquakes. Regular earthquake drills help people keep alert and prepared. 

 

 

 

 

 

 

 

 

 

 

 It is possible to construct tsunami walls at the coast to protect people and 

important buildings such as nuclear power stations. 

Planning – Volcanoes 

 Hazard maps have been produced for many of the world’s most dangerous 

volcanoes, showing the likely areas to be affected.  They can be used in 

planning to restrict certain land uses or to identify which areas need to be 

evacuated when an eruption is about to happen. 

Planning – Earthquakes 

Features of an earthquake resistant building 

 



 Maps can be produced to show the effects of an earthquake or identify those 

areas most at risk from damage.  High-value land uses such as hospitals, 

reservioirs and office blocks can then be protected in these vulnerable areas. 

 

Glossary for Plate tectonics and associated hazards 

Term Definition 

Active Volcano currently erupting 

Aftershocks Are earthquakes that follow the largest shock of an earthquake sequence. They are smaller 
than the main shock. Aftershocks can continue over a period of weeks, months, or years. In 
general, the larger the main shock, the larger and more numerous the aftershocks, and the 
longer they will continue. 

Ash Tiny lava fragments- unconsolidated fine grained material ejected from crater of volcano 

Lava Bomb Rapidly cooled larger blocks of molten lava 

Caldera Huge circular basin-shaped depression 

  

Collision zone Also called subduction zone where two plates move towards each other. One plate is forced 
down and melts the other is forced and over it. 

Composite cone Steep sided volcano with layers of ash and lava at destructive plate margins. 

Cone Conical landform 

Conservative 
margin 

Plates meeting at an oblique angle, with horizontal movement. E.g. California  

Constructive 
margin 

New plate material is being added through fissures when sea floor spreads. Produces 
features such as ocean ridges, shield volcanoes, fissures and faults and rift valleys.  E.g. mid-
Atlantic Ridge 

continental drift  The theory that horizontal movement of the earth’s surface causes slow relative movements 
of the continent toward or away from one another 

Core The innermost part of the earth. The outer core extends from 2500 to 3500 miles below the 
earth's surface and is liquid metal. The inner core is the central 500 miles and is solid metal. 

Crater Vent at the summit of a volcano 

Crust Is the outermost major layer of the earth, ranging from about 10 to 65 km in thickness 
worldwide.  

Destructive 
margin 

Two plates converge, and one is forced down into the mantle to be reabsorbed. Produces 
features such as composite volcanoes, fold mountains, deep sea trenches and island arcs. 
E.g. West coast South America 

Dormant Volcano which is not active nor inert (sleeping) 

Epicentre The location on the surface, directly above the focus.  

Extinct Old inert volcano 

Fault a fracture or zone of fractures in rock along which the two sides have been displaced relative 
to each other 

Focus The location, in the crust of the earthquake, frequently at 70km depth. Shallow focus means 
more damage. AKA hypocentre 

Fold mountain Formed where subduction zones border continents. Long parallel ranges separated by high 
plateaus and deep valleys. E.g. The Alps 

Hot spot Points in the oceans where molten material from the mantle breaks through to the surface, 
caused by convectional plumes. E.g. Hawaiian Islands 

Lahars Fine unconsolidated material influenced by rainfall becomes like a fluid. E.g. lava on the 
slopes of Vesuvius 1998 rapid flow causing 285 deaths. 

Lava Magma which forces its way to the Earth’s surface and erupts  

Magma Material ejected from volcanoes 

Mantle The molten layer of rock beneath the crust. 

Nuée ardente Ash flow 

http://www.amateurgeologist.com/content/glossary/gen/general.html#continent


Oceanic trench A deep area 5,000 to 11,000m deep created at a subduction zone.  

Pipe Vertical passage from magma chamber to vent 

Plug Solidified mass of rock where lava has cooled in vent 

Primary wave Longitudinal waves are fastest to arrive in earthquakes. 

Pumice Light rock with vesicles (bubbles) formed in lava 

Pyroclastic 
material 

Bomb of lava rapidly ejected from volcano. 

Richter scale A scale to measure the magnitude of earthquakes. It is a logarithmic scale where 6.0 is ten 
times greater than 5.0 

Rift valley Forms where two parallel down faults have formed a trough. These faults are the caused by 
the intense doming up of magma in the crust below. 

Ring of fire  A zone of volcanoes, earthquake, and mountain-building encircling the Pacific Ocean formed 
where plate collide 

Secondary waves Transverse waves are slower and arrive second in earthquakes. AKA  S Waves: secondary 
body waves that shear, or cut the rock they travel through sideways at right angles to the 
direction of motion; cannot travel through liquid; produce vertical and horizontal motion in 
the ground surface 

Seismography The study of earthquake tremors and their power. 

subduction Also called collision zone where two plates move towards each other. One plate is forced 
down and melts the other is forced and over it. 

Tsunami Seismic caused sea waves 95% caused by earthquakes and few by volcanoes under the sea. 
Can travel up to 750 km per hour in open sea and wave heights of 10m when reaching land 
destroying coastal zone. Seafloor displacements associated with large earthquakes, major 
submarine slides, or exploding volcanic islands. 

Vent Opening at the summit of a volcano through which material is ejected 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.amateurgeologist.com/content/glossary/geo/geophysics.html#earthquake
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Practice questions 

 

Q1 ‘Earthquakes don’t kill people, buildings do.’  Use evidence to support this statement. 

(4 marks). 
 

Q2 Explain why the majority of earthquakes and volcanoes occur at plate margins.   

(4 marks). 
 

Q3 Explain the physical processes that happen at constructive plate margins.  (4 marks). 

Q4 Explain how different levels of wealth and development affected the impact of the 

earthquakes in Chile and Nepal.  (6 marks). 

Q5 Choose either the earthquake in Chile or Nepal.  Describe the immediate and long-term 

responses to the disaster.  (6 marks). 
 

 

Q6 



 

 

 

 

Q7 

 

Q6 (4 marks) 

 

 



 


