


Causes of earthquakes. MEDC effects – Japan 
The crust of the earth is broken into plates. These float on magma. The edges of plates 
are called boundaries. This is where volcanoes and earthquakes take place. 
There are 4 different types of boundaries. 
 
Make sure you can explain what happens at each of the 4 in the pictures below. 
 
Diagram Name Describe what happens at this boundary 

  

  

  

    

  

    

  

    

Effects of an earthquake – MEDC Japan Feb 2011 
Colour code these effects into social, economic and environmental categories. 
Think carefully which effects are short and long term. 
 
10,000 people died in the earthquake and 
tsunami 

The army was called in to help rescue people

The Fukushima nuclear power plant was 
affected and there were fears of a nuclear 
explosion 

There was heavy damage to roads and railways 
as well as fires in many areas, and a dam 
collapse 

Evacuation shelters faced a shortage of potable 
water, food, blankets and bathroom facilities 

The tsunami travelled 6 miles inland, 1 mile 
further than predicted 

Estimates of the value of the damage range 
well into the tens of billions of US dollars 

Fuel shortages led to 2 miles queues at petrol 
stations in Sendai 

Most deaths were due to the tsunami wave 
rather than the earthquake 

Around 4.4 million households in northeastern 
Japan were left without electricity and 1.5 
million without water. 

Exam question 
Describe the effects of an earthquake. Use 
examples from an area that you have 
studied. (7) 



HAITI EARTHQUAKE [LEDC] JANUARY 2010: 
CAUSES AND EFFECTS 

 

   

 
 

    



 
 
Activity [the figures are based on a few days after the earthquake so may not be 
accurate]: 
 

  
After the earthquake the spread of Cholera has been a major problem for the people 
of Haiti. 



Volcanoes 
 
A volcano is formed by eruptions of lava and ash. 

When magma reaches the Earth's surface it is called lava. When the lava cools, it forms rock. 

Volcanic eruptions can happen at destructive and constructive boundaries, but not at conservative 

boundaries.  
 
What causes volcanoes to form? 

1. Magma rises through cracks or weaknesses in the Earth's crust. 

2. Pressure builds up inside the Earth. 

3. When this pressure is released, eg as a result of plate movement, magma explodes to the 

surface causing a volcanic eruption. 

4. The lava from the eruption cools to form new crust. 

5. Over time, after several eruptions, the rock builds up and a volcano forms 

Positive and negative effects of an eruption 

Positive Negative 

The dramatic scenery created by volcanic eruptions attracts tourists. This 
brings income to an area. 

Many lives can be lost as a result of a volcanic eruption. 

The lava and ash deposited during an eruption breaks down to provide 
valuable nutrients for the soil. This creates very fertile soil which is good for 
agriculture 

If the ash and mud from a volcanic eruption mix with rain water or 
melting snow, fast moving mudflows are created. These flows are 
called lahars. 

The high level of heat and activity inside the Earth, close to a volcano, can 
provide opportunities for generating geothermal energy. 

Lava flows and lahars can destroy settlements and clear areas of 
woodland or agriculture. 

 Human and natural landscapes can be destroyed and changed 
forever 

Case study: Chances Peak, Montserrat, 1995-97 – 
an LEDC 

Montserrat is a small island in the Caribbean. There is a volcanic 

area located in the south of the island on Soufriere Hills called 

Chances Peak. Before 1995 it had been dormant for over 300 

years. In 1995 the volcano began to give off warning signs of an 

eruption (small earthquakes and eruptions of dust and ash). Once 

Chances Peak had woken up it then remained active for five 

years. The most intense eruptions occurred in 1997. 

During this time, Montserrat was devastated by pyroclastic flows. The small population of the island 

(11,000 people) was evacuated in 1995 to the north of Montserrat as well as to neighbouring islands 

and the UK. 



Despite the evacuations, 19 people were 

killed by the eruptions as a small group of 

people chose to stay behind to watch over 

their crops. 

Volcanic eruptions and lahars have 

destroyed large areas of Montserrat. The 

capital, Plymouth, has been covered in 

layers of ash and mud. Many homes and 

buildings have been destroyed, including 

the only hospital, the airport and many 

roads. 

 

Case study: Mount St Helens 1980 – an MEDC 

 

Map showing location of 

Mount St Helens 

Mount St Helens is on 

the plate boundary 

between the Juan de 

Fuca plate and North 

American plate. When it 

erupted it permanently 

changed the 

surrounding landscape. Ash fell as far away at 930 miles away. The debris avalanche and mudflows buried 

the Toutle valley to a depth of almost 50 meters. 57 people lost their lives, or are still considered missing. 250 

square miles of land was damaged. "Countless" animals were killed - estimates are 7,000 big game animals and 

millions of birds, fish, and small mammals.  Minor eruptions continued into 1986. 

Primary effects Secondary effects 

Hot ash and gas destroyed forests and logging camps. 

63 people were killed, mainly by poisonous gases. 

Lahars (mudflows of ash and water) covered an extensive area 
surrounding the volcano. 

Ash blocked rivers destroying popular fishing sites and causing flooding. This in turn 
destroyed crops and livestock. 

Flooding destroyed communications such as road and railway bridges. 

Sediment carried downstream ruined barge transport on the Columbia River. 

Exam Style Practice Questions 

1) Explain how volcanoes form (5 Marks) 

2) Describe the effects of volcanoes using examples you have studied. (6 Marks) 

3) Explain why the effects of volcanoes vary between MEDC’s and LEDC’s. Use examples (6 

Marks) 

4) Why might people choose to live near volcanoes? (4 marks) 

 



10 REASONS WHY PEOPLE LIVE NEAR TECTONIC PLATE BOUNDARIES 

 
500 million people live near volcanoes. But why!? 

 
1. Hazards don’t happen very often: if earthquakes or volcanoes don’t happen often 
or they haven’t struck a particular place for a long time people may think ‘it’s never 
gonna happen’. 
 
2. ‘There’s no place like home’: a family may have lived in a location for many years. 
Families develop a strong sense of heritage. People also attracted sometimes by 
climate and lifestyle of various locations, e.g. California. 
 
3. Family and Friends: people do not want to move away from these groups. 
 
4. Money: some people cannot afford to move elsewhere. Or people drawn by money 
from jobs. 
 
5. Population Pressure: as population increases, pressure is put on locations so 
people have no choice but to live in hazardous places, including illegal shacks/shanty 
towns. 
 
6. Faith: many people believe advances in technology and science will make their lives 
safer, e.g. many volcanoes are closely monitored and people evacuated if looking 
risky. 
 
Volcanoes offer a range of benefits to people living near them: 
 
(i) Volcanic Scenery: 
 
7. Tourism: volcanic landscapes can have beautiful scenery that attracts visitors. 
Means lots of businesses set up, e.g. to sell souvenirs, hotels, restaurants, tour 
guides, transport. Hot springs and mudbaths have health benefits. E.g. Yellowstone 
National Park. 
 
(ii) Material erupted from a volcano: 
 
8.  Agriculture: Lava breaks down into fertile soil, especially in wet and hot locations 
(topical locations), e.g. Hawaii which produces sugar and coffee from volcanic soils. 
 
9. Minerals: Copper, gold, silver, diamonds and tin form in rich ‘veins’ in the rock 
where lava has cooled down. Also, raw materials for many building materials and 
chemicals used in industry come from volcanoes. 
 
(iii) Heat beneath a volcano: 
 
10. Geothermal Power: Steam from water heated by hot rocks below the surface 
drives turbines to make electricity. Widely used in New Zealand, Iceland (70% of 
energy needs) and Hawaii. Renewable, clean form of energy. Geysers in northern 
California is biggest geothermal development in world. 

 



Causes and Effects of Hurricanes (Katrina) 
 

Where do Tropical Storms Occur? 
Along the tropics of cancer and Capricorn, either side 
of the equator.  The need a warm sea to be able to 
develop. 

 

What causes tropical storms such as hurricanes? 
 

1. Hurricanes start when strong clusters of thunderstorms 
drift over warm ocean waters (27 degrees C) 

2. The very warm air from the storm and the ocean 
surface combine and begin rising creating low 
pressure. 

3. More warm air rises and, due to the earths rotation 
starts to move in a spiral. It cools and condenses, 
forming clouds, releasing energy. 

4. Air rises faster and faster to fill this low pressure, in 
turn drawing more warm air off the sea and sucking 
cooler, drier air downwards. Wind speeds increase. 

5. As the storm moves over the ocean it picks up more 
warm moist air. Wind speeds start to increase as more 
air is sucked into the low pressure centre. 

 

Where?  
New Orleans, Louisiana 
When? 
August 29th 2005 
Strength: 
Its maximum sustained wind power was 280 km per 
hour and its strongest gust was 346 km per hour. 
 

The effects  

Wind: On August 29 Katrina, a category four storm, was 
producing winds of up to 225 km per hour. Its eyewall 
passed over the eastern edge of New Orleans hitting the 
city's buildings and remaining residents with 160 km per 
hour winds.  

Levee failure: The most important damage that the 
hurricane caused was to the city's flood defences. It's 
thought that the levees were high enough but not strong 
enough. They did not overflow but instead collapsed due 
to the increased water pressure.  

Flooding: Since 80% of New Orleans is below sea level the 
water flowed from the lake into the city and most of the 
buildings were flooded. The power, water and sewage 
systems were knocked out and the city was rendered 
uninhabitable. The number of casualties is not yet known 
but several thousand people may be dead 

Although whole city evacuation ordered, thousands 
remained behind.  They were sent to the Superdome and 
Convention Centre. Without sanitation or proper supplies, 
conditions inside the crowded, overheated stadium 
became increasingly unbearable. Law and order across the 
city broke down, with reports of widespread looting and 
violence. 
 

Government Responses: 
City was protected against a Category 3 hurricane 
Flood defences along the rivers (levees) allowed for a 
certain increase in water volume / water pressure 
Significant that although defences in place they were 
not strong enough to withstand a Category 5 
hurricane 
Evacuation of the city ordered following predictions 
of the hurricanes path 
Other areas affected: 

• The death toll in Mississippi is at least 100 and hundreds of houses and businesses ‐ including dozens of 
waterfront casinos ‐ have been destroyed. About a million homes are without electricity.  

• In Biloxi, one of the most seriously damaged towns, many casinos and businesses have been looted. The town 
of Gulfport has also been heavily damaged.  

• About 400,000 homes and businesses are without power in Alabama, while parts of the city of Mobile have 
been badly flooded.  

• In southern Florida, where the hurricane passed through on 25‐26 August, 100,000 homes and businesses are 
without electricity 

 



Reducing the damage  
from tropical storms 

 
In order to reduce the damage caused by tropical storms  
people are asked to follow 3 steps – 
 

Forecast       Prepare     Act   
 

Forecast 
 

* Agencies like National 
hurricane centre and the Joint 
Typhoon warning system  
monitor tropical storms.  
They issue warnings to places  
it is likely to strike.  

Prepare 
 
* Education programmes raise awareness on how to 
prepare  
 
* Lessons in schools, posters and leaflets give 
advice on what to do when it strikes  
 
* Family disaster plans tell people how to put 
together an emergency kit ands protect their home 
 
* Improved building design – windproof tiles, water 
resistant windows stronger buildings.  
 
* Cyclone shelters (Bangladesh)   

Act  
 
* Evacuation plans  
 
* Emergency services put on 
standby and have plans on what 
to do.  

Exam question -   
 

Describe the ways in which the damaging 
effects of a tropical storm can be reduced. 
How might this differ depending on a 
countries level of development? 

Are there more to come??? 
People disagree as to whether the number and severity of tropical storms is changing.  
Yes – Why? Due to climate change and global warming. It has caused an increase in the number and this will continue to increase, 
this is because the seas are warmer. The storms will also cause more damage as more people chose to live by the coast. 
Stay the same – some say the numbers will stay the same but they are becoming more severe.  
No – some say it will start to decline.  
Why are opinions divided –  

 Technology has only been used to monitor storms since the late 1960’s 
 There is a natural cycle – where variations are likely to occur  



 

 



Wildfires 
 
 
 
 
 

 
Causes of Wildfires:  

Lightning : Common in summer when thunderstorms develop. The biggest single ‘natural’ cause 

Volcanic eruptions : lava, ash, pyroclastic flows can spark a fire 

Spontaneous combustion of decomposing vegetation - haystacks 

Campfires and Barbecues left unattended in forested areas 

Careless littering : dropped cigarette ends and broken glass bottles which magnify the sun’s rays 

Fireworks : many villages in the Mediterranean have festivals in the summer. Fireworks can start fires. 

Arson : possibly the biggest cause of fires near settlements. Even firefighters have started fires. 

Controlled burning getting out of control : burning off grasslands or heather moorland gets out of hand. 

Trains can create sparks from electric connectors, friction & sparks 

Combine harvesters & tractors bursting into flames in dry harvest fields 

 

  A Wildfire is an Uncontrolled fire which breaks out in a Natural Environment. It 
may be ‘controlled’ (put out) after some days or weeks – but for a time it is out of 
control – and takes place in forests, grasslands or crop fields – not in cities. 
 

Natural

Human (Accidental)

Human 
(Intentional)

Mechanical



 
Case Study: Californian Wildfire 2007 

 
You need to know what primary and secondary effects 
are of a Wildfire: 

 
Primary Effects are Effects resulting from the event itself, for example: 
Loss of Life, destruction of property, burning vegetation, air pollution 

 
Secondary effects are effects that result from the primary effects: 

1. Economy damaged though loss of tourism- as previously attractive 
landscapes are Ruined and recreational centres destroyed. 
2. People are made homeless and cost of insurance premiums rise 
3. Loss of habitats and animal species 
4. Rebuilding infrastructure such as roads can take a long time. 
 
The Cause: A 10-year-old boy while playing with matches 
 

 
 
 
 

people were told to stay indoors and 
keep windows and doors closed 
to keep out smoke & ash 

 

natural habitats in the Californian 
forests were destroyed along 
with many wild animals and 
timber 

levels of stress and depression rose 
for the survivors who had 
watched their homes destroyed 

soil erosion increased off the 
Californian hills as there was no 
vegetation left to intercept 
heavy autumn rainfall 

Farmers lost their entire crops of 
avocados, strawberries and 
salad crops from the heat and 
ash 

property insurance rose afterwards as 
so many houses had been 
destroyed 

Shops, restaurants and factories lost 
weeks of profits as over half a 
million people were evacuated 

9 people died of breathing in smoke 
or surrounded by flames. 85 
were injured with burns or lung 
problems 

Tourist income fell as the San Diego 
zoo and Sea World had to be 
closed and tourists stayed away 

water supplies were polluted by ash 
so people were told to drink 
only bottled water 

 smoke drifted over the Pacific 
Ocean, reducing sunshine and 
light levels reaching the ground 

Physical 

Social 

Environmental 

Economic 

Primary Effects 

 
 
 
 
 
 
 

Secondary Effects
 
 
 
 
 



Responses to Wildfires 
• Fire retardant gel / foam – oxygen suppressers to starve fire 
• Helicopters dropping water ‐ A helicopter bucket delivers water for aerial 

firefighting  
• Modular Airborne Fire Fighting System or MAFFS self‐contained unit used 

for aerial firefighting that can be loaded onto military cargo planes allowing 
U.S. Forest Service (USFS) to use military aircraft from the Air National Guard 
& Air Force Reserve to serve as an emergency backup. 

• Fire breaks ‐ Controlled burning / back burning starving fire of fuel by using a 
drip torch (fuel canister which is alight – like a long lasting match).  Fires 
sometimes jump over controls and start again.   

• Back burning is a way of reducing the amount of flammable material during a 
bushfire by starting small fires along a man made or natural firebreak in front 
of a main fire front. Called back burning because the small fires are designed 
to 'burn back towards the main fire front'. The firebreaks that may be used to 
start a line of fires along could be a river, road or a bulldozed clearing. 

• Infrared (IR) detector: A heat detection system used for fire detection, 
mapping, and hotspot identification  

 

 
 
Can you explain why the damage caused by wildfires is likely to increase? 

‐ Wildfire intensity (severity of burning) will increase as population pressure 
puts structures at risk at the wild land‐urban interface. 

‐ Cost of damage caused by wildfires is increasing ~ esp in MEDCs. 
‐ Wildfire seasons are extending, as are the geographical areas affected by 

fire. 

 
 



 
Future Trends:- must study these in an exam 

 
 
 
 
Exam Practice: 
 

‐ Explain the Natural and Human Causes of wildfires ( 4 Marks) 
 

‐ Describe the ways in which the damaging effects of wildfires can be reduced. 
(5 marks) 

 
‐ Why might people in Australia and California be more affected in the future? 

(5 Marks) 
 

‐ The cost of damage from wildfires is increasing.  Give two reasons why. (2 Marks) 

 
‐ Unlike earthquakes, volcanoes and tropical storms, wildfires are mainly 

caused by the actions of people. Give reasons for your decision  (7 Marks) 
 

Study Figure 11, comments made by two scientists about western USA. 
Figure 11 

‐ Scientist 1: The number of wildfires has increased 4 fold since 1986 
‐ Scientist 2: The wildfire season has lengthened by 10 weeks since 1986 

 
Suggest two reasons for the changes shown in Figure 11 
 

The red columns show the frequency of 
wildfires in the western USA. As the 
temperatures have increased from 1970 to 
2005 (black line) – so have the number of 
wildfires from less than 25 a year in the 
1970s to over 100 a year by the 2000s.

In the 35 years between 1970 and 2005 the 
winter snow has been melting earlier each 
year. The red dots indicate an ‘early spring’ 
(or ‘short winter) – and there are more in the 
1990s and 2000s. This means there is a 
longer ‘dry spring and summer’ – so the 
ground will be drier and more ready to catch 
fire in the summer if there is something to 
start a fire.

The black wedge indicates how long 
wildfires are ‘out of control’ for. Over the 
past 35 years there have been more and 
more wildfires which have been out of 
control for longer – indicating they are 
more intense and more difficult to put out.
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