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The Challenge of Natural Hazards 

Knowledge checklist 

Key ideas How secure is my 

knowledge? 

 

 

  

Natural Hazards pose major risks to people and 

property. 

- Definition of a natural hazard. 

- Types of natural hazard. 

- Factors affecting hazard risk. 

   

Earthquakes and volcanic eruptions are the result of 

physical processes. 

- Global distribution of earthquakes and volcanic eruptions 

and their relationship to plate boundaries. 

- The physical processes taking place at different types of 

plate boundaries (constructive, destructive and 

conservative) that lead to earthquakes and volcanic 

activity. 

   

The effects of and responses to tectonic hazards vary 

between areas of contrasting levels of wealth. 

- A case study of two countries of contrasting levels of 

wealth to show the primary and secondary effects of, 

and the immediate and long-term responses to, a 

tectonic hazard. 

- Haiti and New Zealand case study. 

   

Management can reduce the effects of tectonic hazards. 

- Reasons why people continue to live in areas at risk 

from tectonic hazards. 

- How monitoring, prediction, protection and planning can 

reduce the risks from a tectonic hazard. 

   

Tropical storms (hurricanes, cyclones and typhoons) 

develop as a result of particular physical conditions. 

- Global distribution of tropical storms (hurricanes, 

cyclones, typhoons). 

- Conditions leading to the formation of a tropical storm. 

- The structure and features of a tropical storm. 

- How climate change might affect the distribution, 

frequency and intensity of tropical storms. 

   

Tropical storms have significant effects on people and 

environments. 

- A case study of a tropical storm to illustrate: 

▪ the primary and secondary effects 

▪ the immediate and long-term responses. 

- How monitoring, prediction, protection and planning can 

reduce the effects of tropical storms. 

   

The UK is affected by a number of weather hazards. 

- Types of weather hazard experienced in the UK. 
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Extreme weather events in the UK have impacts on 

human activity.  

- An example of a recent extreme weather event in the 

UK to illustrate: 

▪ Causes 

▪ Social, economic and environmental impacts 

▪ How management strategies can reduce risk. 

- Evidence that weather is becoming more extreme in the 

UK. 

   

Climate change is the result of natural and human 

factors. 

• Evidence for climate change from the beginning of the 

Quaternary period to the present day. 

• Possible causes of climate change: 

- Natural factors – orbital changes, volcanic activity and 

solar output. 

- Human factors – use of fossil fuels, agriculture and 

deforestation. 

   

Managing climate change involves both mitigation 

(reducing causes) and adaptation (responding to 

change). 

- Managing the impacts of climate change: 

▪ Mitigation – alternative energy production, 

carbon capture, planting trees, international 

agreements. 

▪ Adaptation – change in agricultural systems 

managing water supply, reducing risk from rising 

sea levels. 
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Section 1      

Hazards 

Are natural hazards becoming more common? 

 

What affects severity? 

• Magnitude 

• Frequency 

• Other physical factors e.g. geology, coastal morphology etc. 

• Population density 

• Level of development 

• Effectiveness of Management 

• Time of event 
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Earthquakes and volcanoes  

• Destructive plate margins – Where two plates are moving towards each other. 

• Constructive plate margins – Where two plates are moving away from each other. 

• Conservative plate margins – Where two plates are moving sideways past each other. 

• Subduction – Where one plate moves under another. 

Structure of the earth  

 

 

 

 

 

 

 

 

Plate margins  
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• There are three types of plate margin: 

Destructive plate margins 

• Where oceanic plate meets a continental plate. The denser oceanic plate is forced down 

into the mantel and destroyed. 

• This often creates volcanoes and ocean trenches. 

 

Constructive plate margins 

• Where two plates are moving away from each other e.g. The mid Atlantic ridge. Magma 

rises from the mantle to fill the gap, cools and creates new crust. 
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Conservative plate margins 

• Where two plates are moving sideways past each other, or are moving in the same 

direction but at different speeds. E.g. Along the west coast of the USA. Crust is not 

created or destroyed. 
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Section 2      

Earthquakes 

Volcano and earthquake locations  

 

What are earthquakes? 

• Earthquakes are vibrations caused by earth movements at plate boundaries and at major 

fault lines (cracks in the earth’s surface). 

• They can occur at all four major plate boundaries but the most severe earthquakes are 

normally found at conservative and destructive plate boundaries. 

Epicenter and focus 

• The focus is the point at which the rock moves.   

• Seismic waves start at the focus. 

• The epicentre is directly above the focus on the earth’s surface. 
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• Earthquakes occur at all plate margins, as well as along fault lines that spread out 

from the main fault. They are particularly violent at destructive and conservative 

plate margins. 

• Over time, stress builds up at these plate margins as plates rarely move continually. 

When this is suddenly overcome the plate moves, causing the rocks to fracture and 

creating an earthquake. 

• The longer a fault remains locked, the more stress builds up and the greater the 

chance of it having a major earthquake. 

Earthquake Waves 

Earthquakes produce two main waves which travel at different speeds (body waves 

which travel through the Earth and surface waves) 

• P-waves are the fastest and travel through both solids and liquids. 

• S-waves are slower and can only travel through solids. 

• Love waves shake the ground at right angles to the direction of movement; they are 

faster than Rayleigh waves. 
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• Rayleigh waves produce both horizontal and vertical ground movement, occurring in 

a rolling motion. These are what often cause the most damage. 

Earthquake Measurement 

• Earthquakes are measured on a seismometer. 

• The intensity or size of the earthquake is measured on the Richter scale. This 

records an earthquake’s magnitude. 

• The Richter scale is logarithmic, so a magnitude 7 earthquake is 10 times more 

powerful than a magnitude. 

• An earthquake larger than magnitude 5 is likely to cause some structural damage to 

buildings. 

• Earthquake intensity (degree of surface shaking) is measured using a qualitative scale 

called the Mercalli scale. 

 

Measuring earthquakes – The Richter Scale 

• This measures the magnitude of a tremor (how powerful it is) using an instrument 

called a seismograph. 

• On the Richter Scale, magnitude is expressed in whole numbers and decimal 

fractions. Although the Richter Scale has no upper limit, the largest earthquake ever 

recorded was in 1960 in Chile. It measured 9.5 on the Richter Scale. 
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• It is a logarithmic scale which means that a size ‘6’ on the Richter Scale is 10 times 

larger than a size ‘5’ and 100 times larger than a size ‘4’. 

Measuring earthquakes – The Mercalli Scale 

• The Mercalli scale measures how much damage is caused by the earthquake based 

on observations. 

• It is measured on a scale between 1 and 12. 

Haiti 

 

What were the affects of the earthquake? 

• Primary effects are the things that happen immediately as a result of an earthquake or 

other disaster. 

• Secondary effects happen in the hours, days and weeks after the initial earthquake. 
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12- 

 

New Zealand  

 

 

• New Zealand is at risk from both earthquakes AND volcanoes because of the plate 

boundary it is on. 

Living with Earthquakes 

• In New Zealand there is an Earthquake Commission which everyone contributes to as 

part of their insurance cover. This fund stands at billions of dollars. 

• There is a strict building code which is reviewed every 10 years and is enforced for all 

new buildings. Recommendations are made to people with older buildings. 

• With most people living in urban areas, it means that the government can make sure 

that infrastructure is up to the highest standard and emergency services can be fully 

organised in case of a disaster. 
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• Education is an important part of living in a tectonic area and everyone knows what to 

do in an earthquake, a tsunami or when a volcano erupts. 

Community is very important, and after an earthquake everyone works together. 

Management of hazards 

Why would people live in earthquake-prone areas? 

• They may have no/limited choice. 

• At collision plate boundaries, hills and mountains are created, this attracts tourists, and 

is nice scenery. 

• Fertile soil - new soil is produced, richer in minerals and nutrients and plants grow 

better there. 

• For example, Japan is very prone to earthquakes. However, people still want to live 

there as it is a wealthy country. And good jobs can be found there. Economic interests is 

one of the consideration for people when choosing places to live. 

How to prepare the house for an earthquake: 

• Secure heavy appliances to studs in the wall so that they are less likely to move. 

• Take all heavy objects of shelves, to prevent things from falling on your head. 

• Put latches on cupboards to prevent doors from swinging open. 

• Make sure all pictures, clocks, e.t.c hanging on the wall are securely screwed in, so there 

is no chance of them falling. 

• Have safety film put over your windows, glass can break easily in a severe earthquake. 

• Make sure all flammable liquids are placed on the lowest shelves of cupboards, or in a 

garage or garden shed. 

What to do in an earthquake scenario: 

• Move away from windows 

• Arrange a meeting point with family 

• Protect your head 
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• Turn off electricity 

• Check for fires 

• Hang onto door frame 

• Keep away from power cables 

• Keep away from trees 

• Stop driving 

• Get outside it possible 

• Turn off gas 

• Listen to the radio 

• Supplies you will need: 

• Food 

• Water 

• Medical supplies 

• General supplies: batteries portable radio e.t.c 
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Section 3       

Tropical Storms 

Formation of a tropical storm 

 

A map to show the global location of tropical storms 
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Hurricane Formation 

 

Hurricane Cross Section 

 

 

 

 

 



 

17- 

 

Atmospheric Circulation 
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The Coriolis Effect 

• The Coriolis effect causes a deflection in global wind patterns.  

• The anticlockwise rotation of the Earth deflects winds to the right in the northern 

hemisphere and to the left in the southern hemisphere.  

• This is the reason that storms like hurricanes appear to spin and why the winds on 

our Tri-cellular model do not travel directly North or South. 
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UK Weather 

Why does extreme weather happen in the UK? 

• The UK is like a roundabout 

• It is the meeting point of weather from several directions 

• This explains why the weather is so changeable 

 

Depressions 

• Depressions are areas of low atmospheric pressure which produce cloudy, rainy and 

windy weather. These low-pressure systems often begin in the Atlantic, moving 

eastwards towards the UK. They are responsible for the UK's changeable weather. 
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Weather Depression 
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Anticyclone 

• A weather system with high barometric pressure at its centre, around which air 

slowly circulates in a clockwise (northern hemisphere) or anticlockwise (southern 

hemisphere) direction. Anticyclones are associated with calm, fine weather. 

Anticyclones are the opposite of depressions - they are an area of high atmospheric 

pressure where the air is sinking. 

• In summer this makes hot dry weather. 

• In winter this makes fog and mist due to the air condensing at low altitudes. 

 

Climate change and tropical storms 
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Climate change 

Human and natural reasons for change 

• Climate change – the large-scale, long-term shift in the planet's weather patterns or 

average temperatures. Earth has had tropical climates and ice ages many times in its 

4.5 billion years. (Met Office) 

• Global warming - A gradual increase in the overall temperature of the earth’s 

atmosphere generally attributed to the greenhouse effect caused by increased levels 

of carbon dioxide, CFCs, and other pollutants. (Oxford dictionaries) 

• Quaternary period – the current geological period dating from 2.6million years ago 

to the present day.  We live in the Holocene epoch of the Quaternary period, which 

covers the last 12,000 years since the end of the last ice age. 

 

http://www.metoffice.gov.uk/climate-guide/climate-change
http://www.oxforddictionaries.com/definition/english/global-warming
http://www.google.co.uk/url?sa=i&rct=j&q=quaternary+period&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://pubs.usgs.gov/of/2008/1206/html/figs/table3_1.html&ei=Fph1VcKgO4XwUtKPgegE&bvm=bv.95039771,d.d24&psig=AFQjCNG0iF--6VLn-OJwLOPpDzc0TOvf4A&ust=1433856397915983
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Evidence for climate change: 

• Climate has always fluctuated – during the last Ice Age 10,000 years ago, average 

temperatures were 9oC cooler than present day. 

• The climate began to warm after the Ice Age and this trend has continued – however 

there have been some variations. 

• The ‘Little Ice Age’ occurred between the mid 1500s to around 1800. During this period 

the Thames froze regularly. Average sea surface temperatures in the Central Atlantic 

estimated at 1oC cooler than present average (radiocarbon sediment core). 

• The ‘Medieval Warm period between 800 and 1300 was 1oC warmer than today by the 

same measure. The Vikings used this warm period to settle the ice free shores of 

Greenland. 

• The Holocene climatic optimum around 7500-5000 BP was a warm period – minor 

increases at the equator but up to 4oC average increase at the poles – this lead to the 

spread of vegetation across northern Europe. 

The Greenhouse effect 

• Carbon dioxide allows short wave solar radiation to pass and warm the Earth.  

• This heat is radiated and reflected back by the Earth’s surface as longer wave radiation 

which cannot pass as easily through the greenhouse gases in the troposphere. 

• This is the Greenhouse effect and is a natural process that actually makes the Earth 

habitable. – we would be about 30oC colder without this effect 

• Greenhouse gases are water vapour, carbon dioxide, CFCs, methane, nitrous oxide and 

ozone. 

Human influenced greenhouse effect? 

• As long as gas concentrations and solar activity remain constant then Earth’s temp. 

remains stable. 

• However CO2 concentrations have increased by 15% in the last 100 years. 

• Current rate of increase is at 0.4% per year despite international attempts to halt 

increases. 
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• This is alleged to have caused an increase in global temperature and hence ‘global 

warming’. 

Major causes of emissions 

• Fossil fuel consumption – burning releases CO2. The industrialised nations, especially the 

US have traditionally been worst culprits, however industrialisation of China and India is 

now a major issue as they fell outside of the Kyoto protocol. 

• Deforestation – trees act as a carbon sink. Burning them to clear land releases CO2 and 

further use of the land for cattle farming releases methane. Particularly a problem in 

Tropical rainforests. 

Carbon emission per head 

 


