
Paper 1: The challenge of natural hazards 

 

What is a natural hazard? 
 

A natural event (for example earthquake, volcanic eruption, tropical storm, flood) that 

threatens people or has the potential to cause damage, destruction and death. 

 

Types of natural hazards: 

 

• Atmospheric hazards - Created in the atmosphere, by the movement of air and water 

• Terrestrial/Geological hazards  - Created by the movement of the Earth's tectonic plates or 

surface rock and soils 

• Water based hazards - Created by rivers, sea or oceans 

• Biological Hazards - Any biological substance that poses a threat to the health of people 

 

Factors affecting hazard risk: 

 

1) Urbanisation  

(A growth in the urban population, usually resulting in the extension of towns or cities) 

Generally, the greater the number of people in an area, the greater the potential for disaster. Over 

50% of the world’s population now live in cities with many of the world’s largest cities located on or 

close to tectonic plate boundaries e.g. Tokyo, Los Angeles. Therefore, densely populated urban areas 

are at greater risk from natural events such as earthquakes and tropical storms e.g. Port-au-Prince, 

Haiti, San Francisco, USA.  

 

2) Poverty 

In poorer parts of the world poverty may force people to live in areas at risk because they can’t 

afford to live anywhere else e.g. in Lima, Peru a shortage of housing has led to people building on 

unstable slopes prone to floods and landslides. 

 

3) Farming 

Land around river floodplains and volcanoes has fertile soil which is excellent for farming e.g. many 

people live on the River Ganges floodplain in Bangladesh. 

 

4) Climate Change 

In a warmer world: 

 The atmosphere will have more energy leading to more intense storms and hurricanes.  

 Areas may become drier and prone to droughts and famines 

Climate change may also cause some parts of the world to become wetter with an increased risk of 

flooding. 

 
5) Frequency (how often the hazard occurs)  

The more often a hazard occurs generally the more prepared people are, and the more used to coping 

they are. Large earthquakes and volcanic eruptions are generally rare events in terms of a human 

lifespan so when they occur, they can surprise. Floods are often regular events e.g. large parts of 

Bangladesh flood every year. People can adjust accordingly to cope with the associated risks. 



Tectonic hazards:  

 
Definition: A natural hazard caused by movement of tectonic plates (e.g. volcanoes and 

earthquakes). 

 

The structure of the earth: 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

Tectonic plates:  

 

The crust is the outer layer of the Earth. It is a thin layer between 0 - 60 km thick. The crust is the 

solid rock layer upon which we live. The earth's crust is broken into tectonic plates. 

 

There are two types of tectonic plates: 

1. Continental: The surface of the earth’s crust found underneath large landmasses and continents 

e.g. Eurasian plate. These plates are older, less dense, and thicker than oceanic plates. 

2. Oceanic: The surface of the earth’s crust found underneath the oceans, forming ocean floors e.g. 

the Pacific plate. These plates are denser and thinner than continental plates. 

Plate tectonics theory: 

 
These tectonic plates are moving about very slowly, pushed and shoved around from underneath by 

currents within the mantle called convection currents. 

The Inner Core: in the centre and is 

the hottest part of the Earth. It is 

solid and made up of iron and nickel 

with temperatures of up to 5,500°C. 

The Outer Core: is the layer 

surrounding the inner core. It is a 

liquid layer, also made up of iron and 

nickel. 

Mantle: is the thickest section of the 

Earth at approximately 2,900 km. The 

mantle is made up of semi-molten rock 

called magma. 

 

 

 

 

How convection currents work:  

 

The crust of the earth is divided into 

tectonic plates (continental and oceanic). 

 

Underneath the surface of the earth, heat 

is rising and falling in the mantle creating 

convection currents. 

 

These convection currents cause these 

tectonic plates to move either by moving 

apart from each other (diverging) or moving 

towards each other (converging). 



Is there a pattern to tectonic hazards? 
 

 

Types of Plate Boundaries (Margins): 

 

 

 

 

 

 

Distribution of volcanoes and 

earthquakes: 

 

 Volcanoes are found along destructive 

and constructive plate margins. 

 Earthquakes are found at all types of 

plate boundaries. 

 The “Ring of Fire” around the Pacific 

Plate. Covers a 40,000km horseshoe 

shape and has around 90% of the 

world’s earthquakes and 452 volcanoes.  

 
  

Constructive: where two plates are moving apart. Magma 

breaks through the surface of the crust, causing 

earthquakes and volcanoes to form e.g. the Mid-Atlantic 

Ridge, Iceland. 

Conservative: where two plates are sliding alongside each 

other. There is a build-up of friction at the plate margin, 

which when realised causes an earthquake e.g. the San 

Andreas Fault in California. 

 

Destructive: where two plates are moving towards one 

another. 

 

There are two types of destructive plate margins: 

 

1) Oceanic plate (denser) and continental plate: The 

denser plate (oceanic) is forced down underneath 

the other. This process is called subduction.   

Creates volcanoes and ocean trenches e.g. the Nazca 

plate is subducting underneath the South American plate 

 

2) Continental and continental plate 

(collusion/divergent boundary): the plates collide, 

and the ground is folded and forced upwards.  

This process creates mountain ranges e.g. the Himalayas 

in South East Asia and the Andes in South America.  

Collusion boundary 

Destructive boundary 



The effects of earthquakes: 

 
Case study of an earthquake on a High Income Country (HIC): Chile, February 2010 

 

  

Case study of an earthquake in a Low Income Country (LIC): Nepal, April 2015  

 

 
 

 

 

 

 

 

 

 

Location: (on a destructive plate boundary) 

Chile is located along the Western coastline of South America. It is 

bordered by countries such as Argentina, Bolivia and Peru and is 

surrounded by the South Pacific Ocean.  

 

Context: A 8.8 magnitude earthquake struck the coast of central Chile 

on 27 February 2010. 

 

Primary effects: (caused by ground shaking) 

 800,000 people affected - 500 people killed, 12,000 injured. 

 Buildings destroyed – 220,000 homes, 4,500 schools, 53 ports, 56 

hospitals. 

 Loss of power, water and communication. 

 Estimated cost = US$30 billion 

Secondary effects: (tsunamis, fires and landslides) 

 Transport links affected – 1500km of roads damaged 

 Tsunami waves hit several coastal towns 

 Fire at power plant in Santiago. 

Context: A 7.9 magnitude earthquake struck Nepal on 25 April 2015 (worst earthquake in Nepal 

for 80 years). The epicentre was located 80km North West of the capital, Kathmandu. 

 

Primary effects: 

 8 million people affected – 9,000 dead and 20,000 injured. 

 3 million left homeless with entire villages flattened. 

 1.4 million needed food, water and shelter. 

 Electricity and water supplies, sanitation and communications affected. 

 7,000 schools destroyed and hospitals overwhelmed. 

Secondary effects: 

 Landslides and avalanches blocked roads with an avalanche killing 19 people on Mount Everest. 

 Total cost of earthquake estimated at US$5 billion by the Nepalese government 

 Harvests reduced or lost for the season meant farmers lost their source of income. 

Location: (on a destructive plate boundary) 

 

Nepal is a landlocked country located in 

South Asia. It is bordered by India, China 

and Bhutan. 

 

It is located mainly in the Himalayas 

mountain range with Mount Everest located 

in the South East of the country. 



Responses to earthquakes: 

 

 

 
 

 

 

 

Why choose to live in hazardous areas? 

 The frequency of tectonic activity – earthquakes and volcanic eruptions don’t happen often so 

are not seen as great threat. 

 Some places are well prepared for hazards, so people feel safe. Better building design means 

that areas can withstand the impact of the earthquake, so people feel more protected. 

 Effective monitoring means people can be warned and prepare. 

 Some people don’t have a choice because they can’t afford to move.  

 Good resources – fertile soils for farming, rich mineral deposits and rocks for building e.g. 

Naples, Italy has olives, vines, nuts and fruit growing around Mount Vesuvius. 

 

 

Key definitions: 

Immediate responses: a response in days and weeks. Search and rescue teams providing medical 

care, food, water and shelter 

Long-term responses: response that goes on for months and years. Involves rebuilding and 

reconstruction of the affected area with the aim of returning people’s lives back to normal and 

reducing future risk. 
 

Case Study 1: Chile (HIC): 

Immediate responses: 

 Emergency services acted quickly 

 Temporary repairs to north-south highway  

 Power and water restored within 10 days 

 A national appeal raised US$60 million 

Long-term responses:  

 Housing reconstruction plan launched 

 Economy rebuilt without the need of 

foreign aid. 

 Estimated four years to recover from 

damage to buildings and ports 

Case Study 2: Nepal (LIC): 

Immediate responses: 

 Search and rescue teams arrived quickly 

from UK, India and China 

 Shelter provided – 500,000 tents 

 Field hospitals set up to treat people 

Long-term responses: 

 Aid donated by many countries to help with 

relief effort (UK gave £73m, India and 

China committed $1 billion to support) 

 Thousands of homeless to be rehoused and 

over 7,000 schools to be rebuilt. 

Case Study: Iceland on the Mid-Atlantic Ridge 

Iceland lies on a constructive plate boundary 

 

 There are several active volcanoes and earthquakes are 

common e.g. Eyjafjallajökull volcano erupted in April 2010. 

Effects included travel delays as flights cancelled, 

flooding, and agricultural land damaged. 

 Population = 320,000 people.  

 About 1 million tourists visit Iceland each year. 

Why live there? 

 Naturally occurring hot water which is used as a heat 

source for nearly 90% of buildings in Iceland. 

 Tourism – creates jobs and income for the country. 

 Geothermal energy used to generate 25% of country’s 

electricity.  

 Volcanic rocks are used in building construction. 



Reducing the risk from tectonic hazards: 

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

 
Monitoring: 

Recording physical changes, such as earthquake tremors around a volcano or tracking a tropical storm 

by satellite, to help forecast when and where a natural hazard might strike. 

 

Different techniques: 

 

Seismic waves: Scientists can use seismic waves to show if a volcano is getting ready to erupt. Many 

volcanoes experience an increasing intensity in frequency and the size of earthquakes as they 

prepare to erupt. We can monitor these using seismometers which produce seismographs.  

 
Ground deformation: The movement of magma within the crust can deform the ground above. This 

has been witnessed at Yellowstone, USA beneath Yellowstone Lake. This swelling of the volcano 

signals that magma has collected near the surface and could be about to erupt. 

 

Satellite Images and Remote Sensing: Remote sensing is the use of satellites to detect things about 

the Earth’s surface. This is useful for monitoring any changes in volcanoes at the surface.  

 

Seismometers: Using foreshocks by monitoring seismic waves – we often get small earthquakes 

before “the big one” that can give warnings for people to prepare/evacuate.  

 

Laser beams - Laser beams can be used to detect plate movement by directing the beam across the 

fault line. 

 

Prediction: 

Scientists know where tectonic hazards happen (plate boundaries) but don’t know when they will 

occur. They can study historical records to try and identify patterns of previous earthquakes and 

look for signs that an eruption is about to occur by looking for changes in volcano shape e.g. escaping 

gases, magma bulges. 

 
Protection:  

Constructing earthquake resistant features into buildings so they are as earthquake proof as possible 

 

Features of earthquake-resistant buildings: 

 Walls reinforced with steel and concrete to reduce movement 

 Automatic shutters come down over windows to prevent broken glass falling 

 Shock absorbers to absorb ground shaking 

 Reinforced foundations 

 Open areas where people can assemble for easy evacuation 

Planning: 

Done to reduce the impact and increase people’s chance of survival from tectonic hazards 

 

 Regular training of the emergency services to prepare for a disaster 

 Educating people so they know what to do when an earthquake or volcanic eruption happens 

 Regular practice of earthquake drills in schools and offices.  

 Stockpiling emergency supplies such as food, water and blankets 



Weather hazards 

 

Global Atmospheric circulation: the movement of air around the Earth to try and balance the 

temperature 
 

 

The whole system is driven by the equator (the hottest part of the Earth). Air rises at the equator, 

leading to low pressure and rainfall. As the air rises it travels north and south becoming colder and 

denser. Eventually, it falls, creating high pressure and dry conditions at around 30° north and south 

of the equator. Large cells of air are created in this way. Winds occur because air molecules move 

from areas of high pressure to areas of low pressure. The model is disrupted by seasonal changes, 

the tilt and rotation of the Earth, mountain ranges and differences between the land and sea. 

 

 

Tropical storms: 
 

A tropical storm is a very powerful low-pressure weather system which results in strong winds (over 

120 km/h) and heavy rainfall (up to 250 mm in one day). They can last for days to weeks within the 

tropical regions of our planet. Tropical storms have different names in different parts of the world. 

They are called hurricanes in the USA & Caribbean, cyclones in south-east Asia & Australia, and 

typhoons in Japan & the Philippines. 

 
Latitude Pressure Weather/climate Cell/air 

UK 55-60 

degrees 

North 

Low  

 

- Cloudy and wet 

- Surface winds from 

south-west (warm and wet 

conditions) 

Close to boundary of Ferrel 

cell (sub-tropical air from 

south) and polar cell (cold 

air from north) = rising air 

which cools and condenses) 

Desert 30 degrees 

North & 

South 

High - Dry and hot 

- Few clouds and little 

rainfall 

Hadley cell (sinking air = 

little condensation) 

Equator 0 degrees Low - Hot and humid conditions 

(sun directly overhead) 

- Tropical rainforests 

found here 

Hadley cell (rising air) 

How does it work? 
  

The movement of air across the planet occurs in a 

specific pattern which involves a number of circular 

air movements called cells. These cells all join 

together to form the overall circulation of the 

Earth’s atmosphere. This pattern is dependent on 

the Earth’s temperature and latitude. 

 

Temperature and latitude: 

 

The sun heats up air in the Earth’s atmosphere. The 

temperature of the Earth’s atmosphere depends on 

latitude (how far away you are from the Equator).  
 

 
 



Where do tropical storms form?      

 

 

 

 

 
 

 

 

 

 

 

 

Features of a tropical storm:  

 

How do tropical storms form?  

 

 

 

 

 

 

 

 

 

 

 

 

1. Air is heated above the surface of warm tropical oceans. It rises rapidly under low-pressure 

conditions. 

2. Rising air draws up more air and moisture from the ocean causing strong winds. 

3. The Coriolis effect (causes storms to move in a clockwise direction in the Southern hemisphere 

and anti-clockwise in the Northern Hemisphere) causes the air to spin upwards around a calm 

central eye of the storm 

4. As the air rises, it cools and condenses to form large towering cumulonimbus clouds which 

generated torrential rainfall. The heat given off when the air cools powers the tropical storm. 

5. Cold air sinks in the eye, therefore there is no cloud and it is much drier. 

6. The tropical storm travels across the oceans in the prevailing wind 

7. When the tropical storm meets land, it loses energy as it loses its source of heat and moisture. 

 Form between approx. 5° - 30° N & S of 

the equator. Regions such as USA and 

Caribbean, south-east Asia, north-east 

Australia and the south Pacific islands.  

 Not found along the equator. 

 Formed generally on the east side of 

continents 

 More formed in the northern hemisphere 

 Move from a westerly to easterly 

direction 

 Occur within the tropics of Cancer and 

Capricorn 

 
 Can be between 482-644 kilometres wide 

and 6-8 kilometres high. 

 The central part of the tropical storm is 

known as the eye (about 32-48 km across). 

Area of light wind speeds and no rain. 

 Large towering cumulonimbus clouds 

surround the eye (eye wall). Very heavy 

rainfall and wind speeds of up to 320 km/h. 

 

Conditions needed for a tropical storm: 

 Develop when sea temperature is 

27 °C and above 

 Form in summer and autumn when 

sea temperatures are highest 

 Occur in tropical regions where the 

intense heat causes air to rise 

rapidly creating unstable conditions 

 The ocean has to be more than 70 

meters deep 

 



Will climate change affect tropical storms? 

Climate change is a long-term change in the earth's climate, especially a change due to an increase in 

the average atmospheric temperature. Recent warming of the climate means that there is more 

energy available in the atmosphere and ocean waters to fuel tropical storms. 

 

Distribution (where tropical storms occur): As global temperatures rise so do sea surface 

temperatures. This means more of the world’s oceans could be above 27°C, so more places such as the 

South Atlantic may experience tropical storms. 

 

Frequency (how often tropical storms occur : Oceans will stay at 27°C or higher for more of the 

year, so the number of tropical storms each year could increase. 

 

Intensity (how strong tropical storms are): Higher temperatures mean tropical storms will be 

stronger, meaning they could potentially cause more damage to human property and increase the 

death tolls of these storms. 

 

Case study of a tropical storm (LIC): Typhoon Haiyan, The Philippines: 

Location:  

The Philippines consists of a group of islands in the South China Sea in the continent of Asia. The 

country regularly suffers from large typhoons that move in from the south west every year during 

the tropical storm season (June to November). 

 

Context: In November 2013, one of the strongest tropical storms ever recorded hit the Philippines 

with winds of 275 km/h (170mph). In some areas, 281.9 mm of rainfall was recorded, much of which 

fell in under 12 hours. Waves of up to 15m in height battered the coast. 

 

Primary effects: (impacts of strong winds, heavy rain and storm surges) 

 About 7,000 people killed & 600,000 displaced 

 40,000 homes damaged – 90% of Tacloban city destroyed – airport terminal badly damaged. 

 Power lines & buildings damaged - crops destroyed including major sugar & rice producing areas.  

Secondary effects: (longer-term impacts in weeks & months after the event) 

 14 million people affected – many homeless and 6 million lost their source of income (farming - 

41,000 hectares of farmland lost - and fishing industries – 30,000 boats destroyed) 

 Ferry services and flights disrupted, power supplies cut off, shortages of food and shelter  

 Flooding caused landslides and blocked roads making impassable and difficult to get aid to 

remote communities 

 Estimated cost = $5.8 billion (£3.83 billion) 

Immediate responses: (Reaction of people as the disaster happens and in the immediate 

aftermath) 

 Several charities e.g. the Philippines Red Cross provided emergency aid (water, food & shelter). 

 UK government provided emergency aid, medicine and other supplies for up to 800,000 victims 

 Over 1200 evacuation centres set up to help the homeless 

Long-term responses: (Later reactions that occur in the weeks, months and years after the 

event) 

 International aid appeal launched by UN in December 2013 for £480m to finance the 

humanitarian relief effort for 2014. Donation of financial aid supplies and medical support. 

 Rebuilding of roads, bridges & airport facilities. 1000s of homes built away from areas at risk of 

flooding. 

 ‘Cash for work’ programmes set up – people paid to help clear debris and rebuild city. 



Case study of a tropical storm (HIC): Hurricane Katrina, USA: 

Reducing the effects of tropical storms: 

 

Prediction (tropical storms are observed so that the course of the tropical storm can be ‘predicted’) 

Examples: There are several specialist tropical storm forecasting centres around the world such as 

the National Hurricane Centre in Miami, Florida. The centre uses satellite images, various weather 

instruments and computer-based prediction modelling to detect and track tropical storms. When 

tropical storms affecting populated coastal areas are predicted, the centre issues warnings.  

This means people have time to protect their houses – reduces cost of damage and impact. 

Protection (when buildings and shelters are constructed, so that they help keep people safe) 

 

Examples: Windows, doors and roofs reinforced to strengthen buildings to withstand strong 

winds. Houses close to the coast constructed on stilts so that a storm surge will pass underneath. 

Storm drains constructed to take away excessive amounts of rainfall.  

 

This reduces the cost of damage to people’s homes. 

Location and context: Hurricane Katrina lasted 

from 23 – 31 August 2005. It started as a low-

pressure system in the Caribbean before 

becoming a hurricane as it moved west and 

neared the Florida coast. It gained strength 

through the Gulf of Mexico becoming a 

category 5 storm before making landfall approx. 

90km south of New Orleans in Louisiana, at 

10am on 29 August. It also impacted the states 

of Mississippi and Alabama. 

 

 Primary effects:  

 1,800 people killed and 1 million people 

displaced. 

 300,000 homes were destroyed. People were 

trapped in their houses and on their roofs. 

 Power lines & buildings damaged – 3 million 

people were left without electricity 

 Large areas flooded, including 80% of New 

Orleans - 20 breaks in the levees causing 8-

metre-high flood waters. 

Secondary effects:  

 Population of New Orleans has decreased 

(before hurricane – 455,000, today, below 

400,000) 

 Looting and violence broke out 

 Water supplies were polluted  

 Estimated cost = $106 billion (the costliest 

hurricane in US history) 

 

Immediate responses: 

 70-80% of New Orleans residents were 

evacuated before hurricane reached land. 

 Mississippi and Louisiana declared states 

of emergency. 

 Up to 10,000 people who were unable to 

evacuate took refuge in the super dome 

Long-term responses: 

 US government provided over $16 billion 

for rebuilding of homes & infrastructure 

 200 miles of floodwall and levees rebuilt 

and strengthened  

Issues with response: 

 Government response criticised - took 3 

days to get supplies to those affected – 

richer, whiter areas prioritised over 

poorer, African American areas which 

were worse affected. 

 



Planning (raising individual & community awareness, so people understand the potential dangers and 

are able to respond)  

 

Example: In the USA there is a National Hurricane Preparedness Week, which focuses on educating 

people about the potential dangers of hurricanes. 

 

People will know how to act responsibly in the event of tropical storm - reduces impacts e.g. lives lost. 

 

Weather hazards in the UK 

 
Types of weather hazards experienced in the UK: 

 

Thunderstorms: Torrential rainfall, lightning and strong winds occur in thunderstorms and can result 

in sudden ‘flash’ flooding e.g. in Boscastle in Cornwall in 2004. 

 

Prolonged rainfall: On average, it rains one in three days in the UK. Persistent rainfall over a long 

period can lead to river floods especially during the late winter and early spring. 

 

Drought: The UK has experienced long spells of dry, hot weather resulting in drought (a lack of 

precipitation). Rivers can dry up which affects water supplies, wildlife and can cause crop failure.  

 

Heatwaves: Sometimes the UK can have long periods of hot weather (heatwaves). Very high 

temperatures can be dangerous to frail and elderly people by causing heat exhaustion and breathing 

difficulties. Disruption to transport can also occur from rail tracks buckling or roads melting because 

of the increased temperatures.  

 

Heavy snow: Occasions when heavy snow and severe cold have caused major disruption to transport 

and forced schools and businesses to shut. 

 

Strong winds: Sometimes the remnants of hurricanes travel over the Atlantic from the USA and 

Caribbean. Bring strong winds - can damage properties, cause disruption to transport & uproot trees. 

Key definitions: 

 

Weather is the state of the atmosphere around us at 

any time e.g. warm, wet, windy.  

 

Climate is the average weather in a place e.g. what 

the weather is commonly like. 

 

In the UK, weather is driven towards the UK by south-

westerly prevailing winds. Fuelled by the warm and 

moist conditions of the Atlantic Ocean, strong winds 

and heavy rain batter the exposed western areas. 

 

Extreme weather is when a weather event is 

significantly different from the average or usual 

weather pattern. Extreme weather events are starting 

to become more common in the UK because of rising 

temperatures, more rainfall & more frequent flooding. 

 

 



Case study: St Jude’s Day Storm 
 

The St. Jude storm was a huge low-pressure depression that struck the UK between 27th and 28th 

of October 2013 before going on to affect other parts of Northwest Europe. The storm brought 

wind speeds of up to 100mph on the coast and 60-70mph further inland. It was one of the strongest 

storms experienced in the UK for decades, drawing comparisons with the famous storm of 1987. 

 

Social impacts: (those that effect people) 

 Four people were killed by falling trees. 

 Roads were blocked and houses were badly damaged across southern England causing 

widespread disruption for workers and trade across the country. 

 Over 600,000 homes were left without power and major transport links such as trains and 

flights were disrupted (130 flights were cancelled at Heathrow). 

 Utilities such as electricity were very quickly repaired for hundreds of thousands of houses 

and rail and road networks were cleared of trees within days. 

Economic impacts: (those that effect the UK’s finance – money and jobs) 

 Estimated damage of up to £500 million. 

 Insurance companies payed out between £300 and £500 million to repair the damage of 

the storm. 

Environmental impacts: (those that effect the environment) 

 Strong winds blew over 10 million trees which fell onto buildings, cars and power lines. 

Management strategies to reduce the risk: 

 

The actions of forecasters and authorities limited the impacts of the storm and although causing 

inconvenience to people kept them away from the damaging effects of the storm. The Met Office 

worked closely with utility companies (such as electricity), government agencies and transport 

agencies and companies (road, rail, air and sea) to help them prepare. They also communicated 

warnings using social media, apps and national news media such as the BBC. 

Is UK weather becoming more extreme? 

Scientists have noticed that extreme weather events seem to be occurring more frequently in the 

UK. 

 2003 (Heatwave) – A heat wave developed that meant the UK recorded its highest ever 

temperature of 38.5°C in Kent. Also caused 2,000 deaths due to the heat. 

 2007 (Floods) – Flooding affected huge parts of the country and caused widespread damage to 

people’s homes. Flood events affected Hull and Sheffield in the North. Large areas of farmland 

were destroyed in the South, the A38 was impassable and crops and livestock were affected. 

 2008 (Floods) – A wet summer resulted in many more flooding events as water could not soak into 

saturated ground. Parts of Somerset were affected as well as Morpeth in Northumberland. 

 2009-10 (Heavy Snow) – The winter big freeze (mean temperatures were only 1.2°C), the lowest 

since 1978-79. Huge amounts of snowfall affected parts of south-west and south-east England 

bringing roads to a standstill, closing schools and putting enormous strain on the NHS. 

 2013-14 (Floods) – A winter of powerful storms that caused coastal flooding in large parts of the 

UK causing the River Thames to burst its banks and the Somerset levels to become inundated. 

 2015 – 2016 (Floods) – flooding across the North of the UK after a sequence of depressions hit 

the country, including storm Desmond which brought severe storms & exceptionally heavy rainfall. 



Climate Change 

Climate change is a long-term change in the earth's climate, especially a change due to an increase in 

the average atmospheric temperature. Climate change is natural – there have been colder periods and 

warmer periods throughout the past 450,000 years. However, since around 1970 there has been a 

dramatic increase in global temperatures.  

In this time, there have been glacial periods when ice covered parts of Europe and North America 

e.g. 340,000 years ago the temperature was approximately 5°C colder than today’s average. There 

have been interglacial periods when the climate was warmer than today’s average e.g. 130,000 years 

ago the temperature was approximately 5°C higher than today’s average. Today’s average 

temperature is higher than during almost all of the quaternary period. 

 

Evidence for climate change:  

Tree rings: Counting the rings of a tree will determine its age. The width of these rings will then 

give an indication as to how hot or cold the climate was at the time. Trees grow thicker rings when 

the growing season is longer/warmer and narrower rings when the growing season is shorter/colder. 

Ice core samples: As a glacier forms, tiny bubbles of air are trapped and become isolated in the ice. 

Each bubble is a tiny sample of air that contains a record of the CO2 and methane levels at 

the time. Scientists can measure how old they are from the depth they come from in the ice. This 

gives an indication of what the temperature was like – the more CO2, the warmer the temperatures 

were.  

Fossils: Fossils can reveal information about past climates. Large creatures would have very specific 

requirements in terms of their diet and habitat, and these are affected by the climate of the 

area. Palaeontologists can identify similarities between fossil remains and animals that are living 

today.  From this, they can identify the types of climate that may have existed in previous times.  

Recent evidence:  

Shrinking glaciers: glaciers are shrinking significantly all around the world – estimated some may 

disappear by 2035. The Arctic ice sheet has thinned to half its thickness over the past 30 years. 
 

Rising sea levels: Between 1901 and 2010, average global sea level rose by 0.19 m. 

 

Key definition: Quaternary period – The period of geological time from about 2.6million years ago 

to the present. During this time temperatures have fluctuated.   



Seasonal changes: In recent years there have been signs of seasonal shifts - spring arrives earlier & 

winters tend to be less severe. These seasonal changes affect the migration patterns of wildlife. 

Possible causes of climate change: 

Natural factors: 

 

 

 

 

 

Volcanic activity (the eruption theory): 

Big volcanic eruptions produce large amounts of ash and 

sulphur dioxide. If the ash and gas rise high enough, 

they will be spread around the Earth in the 

stratosphere by high level winds. The blanket of ash and 

gas will stop some sunlight reaching the Earth’s surface. 

Instead, the sunlight is reflected off the ash and gas, 

back into space. This cools the planet and lowers the 

average temperature. 

Orbital changes:  

The Earth has natural warming and cooling periods 

caused by Milankovitch cycles or variations in the tilt 

and/or orbit of the Earth around the Sun (wobble, 

roll and stretch theory). 

 

Eccentricity (stretch theory): The shape of the earth’s 

orbit changes due to gravitational pulls to neighbouring 

planets. This changes the earth’s orbit to an elliptical 

shape and will last for 100,000 years. 

 

Axial tilt (roll theory): The earth spins on its own axis, 

this is why we have day and night. However, the tilts 

change angle every 41,000 years e.g. greater tilts mean 

that the hemisphere closer to the sun will experience 

larger amounts of heat in their summer months and 

colder winters during a maximum tilt.   

 

Precession (wobble theory): The earth axis also wobbles. 

A complete wobble cycle is around 26,000 years. 

Precession as well as tilting are the reasons why regions 

near and at the poles experience very long nights and 

very long days at certain times of the year. For 

example, in Norway, the Sun never completely descends 

beneath the horizon between late May to late July. 

 

 

 



 

Human factors: 
 

Use of fossil fuels:  

We use fossil fuels (including coal, oil and gas) in power stations across the world to generate energy. 

When fossil fuels are burned, they release greenhouse gases such as carbon dioxide and 

pollutants e.g. sulphur dioxide into the atmosphere which contributes to global warming. Increased 

use of fossil fuels causes the enhanced greenhouse effect. 

 

 

 

Agriculture: 

 

Producing food globally uses a lot of fossil fuels such as carbon dioxide (CO2) in the production of 

fertiliser and pesticides, and in the transportation of food. Some types of agricultural practices also 

lead to the release of nitrogen oxides (N20) into the atmosphere. Keeping large amounts of farm 

livestock for meat production or dairy products produces a lot of methane (CH4).  

 

Deforestation:  

 

Trees absorb carbon dioxide during photosynthesis and store carbon in their trees and soil. If they 

are cut down, there will be higher amounts of carbon dioxide in the atmosphere.  

 

Effects of climate change: 
 

Effects on the UK: 

 Wetter winters and warmer, drier summers 

 Stronger more frequent storms can increase flood risk in some regions and low-lying areas e.g. 

Somerset – more money will need to be spent on flood defences 

Solar output (the sunspot theory):  

Sunspots are black areas on the sun’s surface. 

Sometimes the sun has lots of these spots. At other 

times they disappear. Increased sunspot activity has 

been noted at times of increased temperatures because 

more solar activity is being fired out from the sun 

towards the earth. Decreased activity happens in cooler 

times such as Ice Ages. 

The enhanced greenhouse effect:  

Human activity is producing increased 

levels of CO2, CH4 and N2O. These 

gases become trapped within our 

atmosphere. Before human activity 

increased, the suns short wave radiation 

would be absorbed and reflected, 

allowing some heat to escape into space. 

Now however, the greenhouses gasses 

are trapping the re-radiated long wave 

radiation therefore less heat escapes 

into space leading to an enhanced 

greenhouse effect and global warming. 



 Lower winter snowfall could cause a decline in cold tourism in areas such as Scotland = loss of 

income for tourist resorts 

 Agriculture – farming will be affected which impacts the type of crops grown e.g. barley 

 Longer and hotter growing seasons means there could be the opportunity to grow crops such as 

oranges and grapes 

 Drier conditions can create water shortages which will increase the pressure on water supplies 

 Health – a changing climate will change the type of heat and cold related illnesses e.g. heat 

stroke 

 Winter heating costs will be reduced as the winter will be milder 

Global effects: 

 Melting glaciers will cause sea level rise and also lead to the loss of polar habitats. 

 Rising sea levels will mean low-lying cities such as New York and coastal areas, like the Maldives, 

will be at greater risk of flooding. Sea level rise will affect 80 million people worldwide. 

 More extreme weather patterns can mean increased hurricane activity in the Caribbean and 

more intense monsoon seasons. 

 Drier conditions could lead to the expansion of deserts into heavily populated areas e.g. 

California. 

 Glacier retreat and reduced snowfall will impact cold tourism which could lead to the closure of 

Alpine resorts and affect the tourism industry. 

 Crops can be grown further north due to warmer weather. 

 Potential spread of more tropical diseases e.g. malaria (additional 280m people could be 

affected) 

 Energy consumption may decrease due to warmer climate e.g. less heating needed. 

 More droughts will lead to water insecurity and potential loss of crops. 

Managing climate change: 
 

Mitigation: The action of reducing the severity or seriousness of something. 

 

Alternative energy production: These are sources of energy that can quickly replenish 

themselves and can be used again and again e.g. solar, wind, tidal, geothermal, HEP. They do not 

emit CO2 but are a more expensive type of energy production compared to burning fossil fuels. 

 

Carbon capture: Carbon dioxide emissions from a power plant or factory are captured so they 

are not released into the atmosphere. The captured CO2 is sent through a pipeline to a place where 

underground rock formations can store the CO2 safely and permanently – although chance could leak. 

 

Planting trees: planting of new forests can help mitigate against climate change by removing 

CO2 from the atmosphere. Captured carbon is converted into trunks, branches, roots and leaves via 

photosynthesis. It is stored in the trees until being returned back into the atmosphere, through the 

natural process. However, trees take on average 50-100 years to grow to height that can lower CO2. 

 

International agreements: countries agree to work together to mitigate climate change. The aim 

is for countries to reduce their greenhouse gas concentrations in atmosphere to a level that would 

prevent dangerous harm to climate e.g. Paris Agreement 2015 - 195 countries agreed to climate deal. 

 

Adaptation: Responding to changes and adjusting accordingly in order to survive. 

 



Change in agricultural systems: Farmers will need to adapt to changes in weather patterns and 

more frequent extreme weather events. Could lead to increased crop yields but also crop losses due 

to flooding. Farmers may need to introduce new crop patterns and new irrigation systems. 

 

Managing water supply: Unreliable rainfall and periods of water shortage will mean water resources 

will become scarcer, particularly in rural parts of poorer countries. In Himalayas, using glacial 

meltwater to supply water to remote villages. In winter, water collected through system of 

diversion canals and frozen. When glacier melts in spring it provides water to local villages. 

 

Reducing risks from rising sea levels: Preparation needed for increased flooding due to sea level 

rise: 

1. Flood barriers can be built e.g. Thames Barrier – protects London from flooding by tidal surges 

2. In poorer countries e.g. Bangladesh, people build their homes on top of embankments and on 

stilts 


