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What you need to know 

Global Atmospheric Circulation 

 -how global atmospheric circulation affects global weather and climate 

Where and how are tropical storms formed? 

- The distribution and formation of tropical storms 

The structure and features of tropical storms 

- structure, feature and influences on tropical storms 

Typhoon Haiyan- a tropical storm 

-effects and responses of Typhoon Haiyan 

Reducing the effects of tropical storms 

- how effects of tropical storms can be reduced 

Weather hazards in the UK 

- how the UK is affected by a variety of weather hazards 

The Somerset Levels Floods, 2014  

- Case study 

Extreme weather in the UK 

- how UK weather is becoming increasingly extreme 

 
Global atmospheric circulation 

What is global atmospheric circulation? 

The atmosphere- the air above our heads- is a highly complex swirling mass of gases, liquids and solids. This includes:  

water droplets, water vapour, ash, carbon dioxide, oxygen, many others. 

How does global atmospheric circulation work? 

Cells within the Earth’s atmosphere join together to form the overall circulation of it. 

 Air that is sinking towards the ground- Forms areas of high pressure where winds on the ground move 

outwards from these areas e.g. between the Ferrel and Hadley cell 

 Air that is rising from the ground- Forms areas of low pressure where the winds on the ground move 

towards these areas of low pressure e.g. between the Ferrel and Polar cell 

 Winds on the ground are distorted by the Earth’s rotation. They curve as they move from areas of high 

pressure to areas of low pressure 

 Surface winds transfer heat and moisture from one place to another (e.g. Atlantic winds bring warm winds 

from Mexico to Britain) 

 

Hot and dry in the desert 

 Mostly found at around 30 ° north and south of the equator 

 Areas of sinking air (high pressure) so the air doesn’t rise 

meaning there are few clouds and little rainfall. 

 A lack of clouds means that it is very hot in the day and cold 

during the night. 

 

Hot and sweaty at the Equator 

 Air here is rising (low pressure) allowing hot air to rise, form rainclouds and for precipitation to occur. 
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 The equator has the most concentrated heat from the sun and is therefore very hot. 

Heat and precipitation create a humid environment 

Where and how are tropical storms formed? 

What is a tropical storm? 

A tropical storm is a huge storm that develops in the Tropics. Known as hurricanes in the USA and the Caribbean, 

cyclones in south-east Asia and Australia and typhoons in Japan and the Philippines. 

Where do tropical storms form? 

 Tropical storms form over war oceans (above 27 °C) 

 Form in summer and autumn when sea temperatures are at their highest 

 Mostly form between 5-15 ° north and south of the Equator where the spin of the earths rotation can be felt 

and can spin a mass of clouds to form a tropical storm 

 Intense heat in tropical regions causes air to rise rapidly 

 

How do tropical storms form? 

1. Air rises from a warm ocean surface 

2. As it rises it cools and condenses to form thunderstorm clouds 

3. During condensation heat is released which causes even more air to rise from the ocean 

4. Several smaller thunderstorms join to form a giant spinning one 

5. The storm develops an eye at the centre. The air spins around this with intense weather conditions, whereas 

the eye stays calm 

6. It is carried across the ocean by winds. It gains strength from further evaporation and condensation 

occurring 
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7. When the storm reaches land it is no longer being fed 

moisture from the ocean. It loses energy, and begins to weaken. 

 

 

 

 

 

 

 

 

 

The structure and features of a tropical storm 

What is the structure of a tropical storm? 

Tropical storms can be huge, up to 480km  (300 miles) across. A tropical storm has a roughly symmetrical shape. The 

strength of a hurricane is measured using the Saffir- Simpson scale: 

 

 

The higher the category, the faster the wind speed of the hurricane and the 

more strength it has. 

 

 

 

 

Will climate change affect tropical storms? 

Category Wind Speeds 

5 252 km/h 

4 209-251km/h 

3 178-208km/h 

2 154-177km/h 

1 119-153km/h 
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Over the last few decades sea surface temperatures in the Tropics have increased by 0.25-0.5 ° CELCIUS. This could 

mean that in future hurricanes may become more powerful as there is more evaporation from the warm oceans. It 

could also mean that the region where hurricanes usually occur may become bigger.  

Hurricanes do not usually form in the South Atlantic however in March 2004 Hurricane Catarina struck the south-

east coast of Brazil by surprise causing huge amounts of devastation. This was due to conditions being right for the 

formation of hurricanes (unusually), but we may see this happening more often. Graphs show that there are more 

hurricanes reaching the USA than ever before and that hurricane intensity has increased significantly since 1950. 

Typhoon Haiyan- a tropical storm 

What happened? 

In November 2013 ‘Super’ Typhoon Haiyan- category 5 on the Saffir-Simpson scale- hit the Philippines  (islands in 

east Asia). Most of the destruction was caused by a 5-metre high storm surge. This is a wall of water similar to a 

tsunami. The very low atmospheric pressure associated with the typhoon caused the level of the sea to rise. As the 

strong winds swept water onshore, it formed a wall of water several metres high. 

 

Effects of Typhoon Haiyan 

Primary effects (Effects of the initial problem of the storm- impacts of strong winds, heavy rain and storm surge) 

 220000 inhabitants left homeless 

 Around 6300 people killed- most drowned by the storm surge 

 Over 600 000 people displace and 40000 homes damaged or flattened 

 Tacloban airport terminal badly damaged 

 30000 fishing boats destroyed  

 Destruction of infrastructure (buildings and power lines) 

 Widespread flooding- destroyed crops 

Secondary effects (longer-term impacts resulting from primary effects) 

 14 million people affected- many homeless, 6 million people lost their source of income 

 Flooding caused landslides and blocked roads 

 Power supplies cut off for a month 

 Shortages of water, food and shelter affected many people and lead to outbreaks of disease 

 Many lost their jobs, hospitals were damaged, shops and schools were destroyed. 

What were the responses to Typhoon Haiyan? 

Immediate responses 

 Aid from other countries (rescue searches, food, water, temporary shelters) 

 Over 1200 evacuation centres were set up to help the homeless 
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 The Philippine Red Cross delivered basic food aid, which included rice, canned food, sugar, salt and cooking 

oil 

Long-term responses 

 UN countries supplied donated financial aid, supplies and medical support 

 Rebuilding of roads, bridges and airport facilities.  

 ‘Cash for work’ programmes- people paid to help clear debris and rebuild the city 

 Rice farming and fishing quickly re-established 

 Thousands of homes have been built away from areas at risk from flooding 

 More cyclone shelters built to accommodate people evacuated from coastal areas 

 

Reducing the effects of tropical storms 

Monitoring and prediction 

It can be hard to predict the course (route a tropical storm will take) because they can be unpredictable. However, 

developments in technology have made it possible to predict and monitor tropical storms more accurately and 

effectively. 

 

 

In the North Atlantic, there are two levels of warning issued by the National Hurricane Centre in Miami: 

 Hurricane Watch- advises that hurricane conditions are possible 

 Hurricane Warning- advises that hurricane conditions are expected and that people should take immediate 

action (e.g. evacuate to high ground or take shelter). 

Protection 

These are focussed around the construction of properties to reduce impacts of a tropical storm: 

 Windows, doors and roofs reinforced to strengthen buildings to withstand strong winds 

 Storm drains constructed in urban areas to take away excessive amounts of rainfall and prevent flooding 

 Sea walls built to protect key properties from storm surges 

 Houses close to the coast constructed on stilts so that a storm surge will pass beneath 

 In Bangladesh nearly 2000 cyclone shelters have been built 

 

Planning 

It is pointless to try and remove people from areas where a tropical storm may hit. People choose to live there; many 

rely on income from fishing or tourism. This is applicable for both LEDC’s and MEDC’s such as Florida. Planning to 
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reduce the impacts of a tropical storm is mostly about raising individual and community awareness. People need to 

understand the potential dangers and be able to respond. In the USA there is a National Hurricane Preparedness 

Week which focuses on educating people about potential dangers ahead of the next hurricane season. Families are 

encouraged to devise their own plan of action should a warning be issued.  

Bangladesh- a success story 

Early warning systems, cyclone shelters and greater awareness have helped reduce the death toll from tropical 

cyclones in Bangladesh. The number of deaths has decreased from 500 000 in 1970 to 4234 in 2007. 

The storms are tracked by the Bangladesh Meteorological Department and warnings are issued in several languages 

by radio, television and via social media. In rural areas, even the most remote communities are reached- sometimes 

by bike. 

 

Weather hazards in the UK 

What are the UK’s weather hazards? 

Weather- the day-to-day conditions of the atmosphere e.g. wind direction, precipitation levels 

Climate-  the average weather over a long period of time e.g. the climate of the UK summer is warmer and drier 

Weather hazards are extreme weather events. Despite its moderate climate, the UK experiences these, mainly due 

to its south-westerly prevailing winds (the most common direction wind). From across the Atlantic Oceans arrive 

strong winds and heavy rain which are fuelled by the warm and moist conditions from where they come. 

Thunderstorms 

These can result in lightning strikes across Britain and usually occur after a period of hot weather. Torrential rainfall 

associated with thunderstorms can result in sudden ‘flash’ flooding e.g. Boscastle in Cornwall (2004) 

Prolonged rainfall 

This can lead to flooding and is common in the UK during late winter and early spring when snowmelt makes the 

problem worse. During the very wet winter of 2014 flooding was widespread  across much of England. 

Drought and extreme heat 

Whilst you might think this never happens in the UK,  we have experienced long spells of dry, hot weather which has 

resulted in drought. Very high temperatures- heatwaves- can be dangerous especially to elderly people.  

Heavy snow and extreme cold 

Long period have become less common in recent years, but there are less occasions when heavy snow and severe 

cold can cause great hardship to people particularly in the north of the UK. 

Strong winds 

These can hit the UK as remnants of hurricanes that travel over the Atlantic from the Caribbean. They can case 

disruption to power supplies and damage from fallen trees.  

Why does extreme weather occur in the UK? 

The UK receives it’s air masses from 4 different directions. This explains why it is so varied. Which would you prefer 

to have most of? 

 Artic air from the north can bring heavy snow and bitterly cold conditions (Cold and wet) 

 Severe winters can come from the east- Russia (Cold and dry- it doesn’t cross an ocean) 

 Hot and sunny weather from the south (Sahara Desert) can lead to heatwaves and drought (warm and dry- 

doesn’t cross an ocean) 
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 Storms from the Atlantic (south west) bring heavy rain and strong winds (warm and wet- crosses an ocean). 

 

The Somerset Levels Floods, 2014 

Where are the Somerset Levels? 

Location: Somerset is in the south west of England. It is a low-lying farmland and wetlands bordered by the Bristol 

Channel and Quantock Hills to the west and the Mendip Hills to the north. It is this location which makes it 

vulnerable to flooding as water and rivers from the surrounding high areas drain into it. Many people have settled 

there, initially due to its fertile soils, which means that many are at risk from flooding here. 

What caused the floods in 2014?  

 Wet weather from the Atlantic caused the wettest July since records began in 1910. This meant the soil will 

have had high saturation levels 

 High tides and storm surges swept up the rivers from the Bristol Channel meaning that river water couldn’t 

reach the sea and it flooded further up course instead 

 A lack of dredging in the rivers meant that they were clogged with sediment and couldn’t hold as much 

water as previously 

 

Impacts of the flood 

Social- affect people 

 Over 6000 houses flooded 

 Residents in temporary accommodation for months 

 Villages completely cut off 

 Power supplies broken 

Economic- affects money 

 Estimated damages >£10 million 

 Over 14 000 ha of agricultural land under water for 3-4 weeks 

 Over 1000 livestock evacuated 

Environmental- affects nature 

 Floodwaters contaminated with sewage 

 Debris 
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Managing the floods 

Immediate responses 

 People used boats to go shopping or attend school 

 Local community groups gave support and gave resources e.g. socks 

Longer term responses 

A £20 million Flood Action Plan has been launched by Somerset County Council who will work together with agencies 

such as the Environment Agency to reduce the risk of future flooding. 

 Rivers were dredged to increase their capacity for water 

 Road levels raised 

 River banks are being raised and strengthened so they can hold more water 

 

Extreme weather in the UK 

What is the evidence? 

Whilst there have always been extreme weather events in the UK, scientists have noticed that they are occurring 

more frequently than ever. 

Why might extreme weather events be on the increase? 

No single extreme weather event can be blamed on climate change. However, scientists believe that a trend over 

many years could be linked to a warming world. In 2011 the Intergovernmental Panel on Climate Change concluded 

that extreme weather would become more common as global warming heats the planet. 

Could our weather patterns be getting ‘stuck’? 

Scientists suggest that the reason we are having long periods of hot weather (causing heatwaves) and precipitation 

(causing flooding) could be due to climate change causing the jet streams that bring us our weather to become 

‘stuck’ in a position for longer than usual. A warming Arctic, for example, may slow down the atmospheric circulation 

in the northern hemisphere mid-latitudes resulting in the weather ‘sticking’ for long periods of time.  

Key words 
Global atmospheric circulation- The moving atmosphere (air) around the earth 

Tropical storm- a huge storm that develops in the Tropics. They are also known as hurricanes, cyclones and 

typhoons 

Evaporation- when a liquid is heated to form a gas 

Condensation- when a gas is cooled to form a liquid 

Distribution- the spread of something.  

Eye of the storm- The centre of the storm. It is calm here. 

Eye wall- a bank of cloud on either side of the eye 

Primary effects- impacts of the initial storm 

Secondary effects- longer-term impacts resulting from the primary effects 

Monitoring and prediction- how a hazard is observed in order to give warnings if necessary 

Protection- methods put in place to protect something from a hazard 

Low-lying land- land which is close to sea level 

Jet streams- winds that carry weather in the atmosphere 

 

Exam style questions 
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1. Explain how different  atmospheric cells can cause pressure changes on the earths’ surface (4 marks) 

2. Explain the difference in climates between a hot desert and the equator (4 marks) 

3. State the definition of a tropical storm? (1 mark) 

4. Describe the distribution of tropical storms (4 marks) 

5. Using a diagram to help, describe the formation of a tropical storm (6 marks) 

6. Describe evidence that shows an increase in tropical storms (4 marks) 

7. Describe the structure of a tropical storm (6 marks) 

8. Describe the location of the Philippines (3 marks) 

9. Using a named case study, describe and explain the impacts of a tropical storm (6 marks) 

10. State 2 immediate responses of a tropical storm (2 marks) 

11. State 2 long-term responses of a tropical storm (2 marks) 

12. What are the three main ways to reduce the effects of a tropical storm? (3 marks) 

13. Describe methods of protection (4 marks) 

14. Using an example, explain how planning can be effective in reducing the impacts of tropical storms (6 marks) 

15. Describe weather hazards in the UK (4 marks) 

16. State the different places the UK get its weather from (4 marks) 

17. Using a named example, describe the social impacts of flooding (6 marks) 

18. Using examples, explain long term responses that can reduce flooding in the future (4 marks) 

19. Explain what scientists think is causing the increase in extreme weathers and why (6 marks) 

 


