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Weather Hazards

Key Terms
Global 
Atmospheric 
Circulation
Large scale wind 
circulations occur over 
the Earth’s surface.  
These circulations 
result from differences 
in air pressure due to 
the unequal heating of 
the Earth’s surface. 

Tropical Storm
Extreme low-
pressure weather 
systems that cause 
severe winds and 
torrential winds.

Impact 
The effects of a 
natural hazard on 
people, the 
economy and the 
environment.

Response
What happens 
after a natural 
hazard in order to 
recover.  

Global Distribution of Tropical Storms

Climate Change Impact on Tropical 
Storm

Global Atmospheric Circulation
Conditions Required:

Ocean 
Temperature

>26°C

Water Depth 60-70m

Location 5°-30° N and S of 
the Equator

Season Late Summer-
early Autumn

Tropical storms cannot form 
more than 30° north or south 
of the Equator as the water is 
not warm enough and the 
Coriolis force not strong 
enough. Due to the Earth’s 
curved surface and rotation, 
the Coriolis force causes winds 
to bend and cyclones to spin.

1.  Air is heated above the surface of warm tropical oceans.  The warm air rises rapidly under the low pressure conditions.

2. The rising air draws up more air and large volumes of moisture from the ocean, causing strong winds. 

3. The Coriolis effect causes the air to spin upwards around a calm central eye of the storm.

4.  As the air rises, it cools and condenses to for large, towering cumulonimbus clouds which generate 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, so it is drier and much calmer

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

7.  When the tropical storm meets land it is no longer fuelled by the source of moisture and heat from the ocean so it loses 
power and weakens. 

Structure of a Tropical Storm

Formation of Tropical Storm

Frequency The frequency of tropical storms 
may remain the same or decrease 
as the Earth gets warmer.

Intensity Evidence shows that as sea 
temperatures rise, storms will 
become more intense.

Distribution As sea temperatures rise, more of 
the world’s oceans will heat to 
above 26°C, which allows storms to 
develop in new areas.

Global Atmospheric Circulation Model
There are three convection cells in each hemisphere: Hadley, 

Ferrel and Polar cells.

Large scale wind circulations occur over the Earth’s surface.  
These circulations result from differences in air pressure due 

to the unequal heating of the Earth’s surface. 

Wind is caused by differences in the 
atmospheric pressure.  When there is 
difference, air moves from an area of 

high pressure to an area of low 
pressure, resulting in winds.

Poles- Sun’s energy spreads over a 
large area, resulting in low 

temperatures and high pressure.
Equator- Suns energy is concentrated 

over a small area, resulting in high 
temperatures and low pressure.  

• Warm air rises at the equator, creating a belt of low pressure.  As 
the air rises, it cools. 

• The resulting condensation creates clouds and rain that move north 
and south of the Equator. 

• At 30° north and south of the Equator, the cold, dry air sinks, 
creating high pressure and clear skies.

• When the sinking air reaches the Earth’s surface, it moves either 
back to the Equator or towards the poles. 

• At 60° north and south of the Equator, the surface air meets 
colder air from the poles, which causes it to rise, creating a belt of 
low pressure.

• The air rises and cools.  At a high level, this moves either back to 
the equator or towards the poles. 

• At the poles, the cool air sinks to the Earth’s surface, creating high 
pressure.  The air then moves bac towards the Equator. 



Key Data
Typhoon 
Haiyan

Hurricane 
Irma

Countries 
Affected

Philippines, 
South China, 

Vietnam, Taiwan

Barbuda, USA, 
Cuba, Puerto 

Rico, Bahamas 

Magnitude Category 5 Category 4

Deaths 6190 134

Homeless 4.1 million 10,000

Number of 
people affected

14.1 million 6.8 million

Storm Surge

Leyte and 
Tacloban

experienced a 
5-metre storm 

surge and 
400mm of 

rainfall flooded 
an area of up to 

1km inland

The highest 
recorded storm 
surge in the US 

was a 2.3m 
storm surge.

Cost of damage $12 billion $65 billion

Amount of aid $1.5 billion
£57 million 

from UK 
Government
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Typhoon Haiyan Hurricane Irma
• 90% of Tacloban was destroyed
• 14.1 million people affected
• 1.1. million tonnes of crops destroyed
• 1.1 million houses damaged
• 1 million farmers and 600,000 hectares of farmland affected

• On the Caribbean island of Barbuda, 90% of all 
structures were damaged or destroyed. 

• It is estimated that Irma caused at least 
$50 billion in damage in Florida and led to 84 
deaths. 100 prisoners escaped jail on the British 
Virgin Islands.

• Survivors fought for food and supplies. Eight people died in a 
stampede for food supplies. 

• Seawater, along with chemicals from industry and sewerage 
systems contaminated surface and groundwater.

• Fishing waters were contaminated as an oil tanker ran aground 
causing an 800,000-litre oil leak. Fishing had to stop due to the 
waters being contaminated.

• Many Caribbean islands are strongly reliant on 
tourism and will continue to feel the economic 
impact of Irma for a long time into the future.

• Research suggests that recovery to previous 
levels could take up to four years, and if this is 
the case, the region will miss out on over US$3 
billion over this timeframe.

• 800,000 people were evacuated following a televised warning by 
the president. 

• The government provided essential equipment and medical 
supplies.

• In order to reduce looting a curfew was introduced 2 days after 
the typhoon.

• Once the main airport was reopened three days later emergency 
aid arrived. 

• Power was restored in some regions after a week. 
• Within 2 weeks one million food packs and 250,000 litres of 

water were distributed.

• The French and UK governments sent aid workers, 
food and medical equipment to their overseas 
territories to start the long process of 
reconstruction there.

• Six UK medical health experts have been deployed 
to Antigua to assess the capacity of healthcare 
provisions on affected islands in the region.

• Build Back Better is the government’s response to the typhoon. 
Launched in 2014 its intention was to upgrade buildings that were 
damaged and destroyed to protect them from future disasters.

• They have also set up a no-build zone along the coast in Eastern 
Visayas, a new storm surge warning system has been developed and 
mangroves have been replanted to absorb future storm surges.

• The UK spent £57m on aid to help recovery efforts 
in the Caribbean and the British Overseas 
Territories. The government faced criticism for not 
donating more however many of the nations 
affected by Irma were considered too wealthy to 
receive emergency funding.

Key Primary effects Secondary Effects Immediate Responses Long-term Responses


