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Typhoon Haiyan
Typhoons form in the western Pacific Ocean 

between longitudes 100°E and 180°, so they affect 
Japan, China, Vietnam and the Philippines. If the 
maximum winds exceed 241 km h–1 it is called a super 
typhoon.

Storm formation
As the Sun heats the Earth, convection currents are set 
up. Hot air expands, becomes less dense and rises. As 
the air rises, it cools and the water vapour in the air 
condenses, forming clouds. The condensing vapour 
transfers energy to the movement of the air and water. 
The atmospheric pressure is reduced, so these are areas 
of low pressure. If the wind does not vary much with 
height, then the rising warm, moist air causes very large 
vertical storm clouds to form. In the tropics, during 
the time of year when the surface ocean temperature 
rises to 27°C or more, there is enough energy to create 
tropical cyclones.

Miles away, the cool air falls, creating areas of high 
pressure. If the surface of the Earth was stationary, the 
wind would blow from areas of high pressure to areas 
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Carol Tear looks at the physics of tropical 
cyclones and how we can reduce damage 
and save lives

Typhoon Haiyan made landfall at Tacloban in the 
Philippines on 8 November 2013. The central 
low pressure was 89.5 kPa and the maximum 

sustained wind speed reached 230 km h–1. It made 
landfall in Vietnam 2 days later. 

Hurricane, typhoon or cyclone?
A tropical cyclone is a low-pressure weather system 
that occurs over tropical or subtropical seas, where the 
low-level winds circulate anticlockwise in the northern 
hemisphere and clockwise in the southern hemisphere.

Hurricanes, typhoons and cyclones are all tropical 
cyclones with sustained winds exceeding 118 km h–1, 
but different names are used in different parts of the 
world. Those affecting the USA, the Caribbean and 
Mexico are called hurricanes, while in Bangladesh, 
India and Australia they are known as cyclones.
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Reducing the impact of destructive storms



Weblinks to follow up
You can find out more about tropical cyclones on 
the Met Office website: www.tinyurl.com/agnvv75

This ‘surviving typhoons’ PDF is written for 
the US Naval Hospital in Okinawa, Japan: 
www.tinyurl.com/44zvr3v
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of low pressure, but because the Earth is rotating the 
wind is deflected. This is called the Coriolis effect 
and it occurs because the rotating Earth has angular 
momentum, which must be conserved. At latitudes 
away from the equator, air is travelling around a 
smaller diameter circle than the equator and so it has 
less angular momentum about the Earth’s axis.  If 
air moves towards the poles it is deflected to the east 
to conserve its angular momentum, and if it moves 
towards the equator it is deflected to the west.

This causes the winds blowing into the low pressure 
centre, called the eye, to start circulating. The circulating 
air also has angular momentum about the eye, which 
must be conserved, so as the air gets closer to the eye 
the speed of the circulating wind increases. The storm 
builds up and the pressure in the eye falls. The whole 
system then moves slowly, usually at about 20 km h–1.

Reducing the impact
Accurate predictions of the path of a tropical cyclone, 
its severity, and the time of arrival enable people to 
prepare. They can make buildings safe and stock up 
with food and water in a place of safety. Many people 
can evacuate the area.

The time, effort and expense involved mean that 
false alarms would lead to people ignoring warnings, so 
forecasts must be accurate. A huge amount of data have 
been collected over the years and computer models are 
employed that make use of all the findings. Tracking 
and prediction has improved, especially now that 

Did you like 
this article?

Tell us what 
you think

Activities
1 Are there correlations between any of the 

factors listed in Table 1? Suggest why, or why 
not.

2 Try some of the demonstrations of the Coriolis 
effect shown in the YouTube video at  
www.tinyurl.com/amu8b4u

satellites are used extensively — satellite observations 
were provided to Vietnam by China every 12 minutes 
as Haiyan approached land and 600,000 people were 
evacuated. In Tacloban thousands of people did leave 
the area but they did not expect the storm surge — the 
rise in sea level — and many people drowned.

Table 1 Typhoons, hurricanes and cyclones

Name
Central low 
pressure/kPa

Sustained wind 
speed/km h–1

Maximum gust 
wind speed/km h–1

Diameter/
km

Storm 
surge/m

Death 
toll

Typhoon Haiyan 

2013

89.5 230* 315* 400 5* 2390*

Hurricane Sandy 

2012

94.0 185 224 1610 4.23 286

Hurricane Katrina 

2005

90.2 224 280 380 8.3 1200

Cyclone Bhola 

1970

96.6 185 205 600 10.6 300 000–

500 000

* estimated
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