
Paper 1: Hazardous earth – Climate Change and Tropical Storms
Atmospheric circulation is 
driven by the suns energy 
(solar insolation) which is 
most intense at the equator.
Heat is distributed globally  
by:
• Air movements caused 

by pressure differences
• Ocean currents
Atmospheric circulation 
determines the location of 
arid (high pressure) and high 
rainfall (low pressure) areas.

Tropical cyclones are rotating systems of 
clouds and storms that form and develop 
over tropical or subtropical waters.
They occur:
• North Atlantic and Pacific coast of 

USA (hurricanes)
• Indian and South Pacific Oceans 

(cyclones)
• Western North Pacific (typhoon)
Their formation depends on:
Large warm ocean area with temp >26ᵒ
Strong high winds to draw up warm air
Coriolis force from earth’s rotation

They are areas of low pressure
They form over oceans and decay over 
land.  Their calmest part is the centre.

Natural causes of climate change:
1. Asteroid collisions – cools the climate as ash and dust in the atmosphere block 

sunlight.  Effects could last 5-10 years.
2. Orbital changes – the earths orbit is sometimes circular and sometimes more of 

an ellipse (oval) and it’s axis tilts and wobbles.  This alters the amount of sunlight 
the earth receives.

3. Volcanic activity – volcanic eruptions produce ash and sulphur dioxide which can 
spread around the stratosphere and block sunlight.

4. Variations in solar output – sunspots mean lots of solar energy is being fired 
towards earth so when there are fewer the climate gets colder.

Evidence of past climate change:  Ice cores, tree rings, historical sources

Physical hazards of tropical cyclones:
High winds, intense rainfall, storm surges, coastal flooding, landslides.
Some countries like Philippines are more vulnerable to the impacts of tropical 
cyclones because:
• Physical geography – warm ocean waters, enough Coriolis force creating rotating 

winds
• Economy – developing country so cannot afford to plan and prepare
• Social geography – high population density, vulnerable, rural or slum dwellers
Countries prepare for tropical cyclones through:
1 - Weather forecasting, 2 - satellite technology, 3 - warning systems, 4 - evacuation 
strategies, 5 - storm surge defences.
The USA is better equipped than Philippines which lessens the impacts felt.

Human activities (industry, transport, energy, 
farming) produce greenhouse gases that cause 
the human enhanced greenhouse effect leading 
to global warming.
Greenhouse gases = carbon dioxide, methane
Evidence of climate change: 
• Warming oceans and sea level rise
• Global temperature rise
• Declining arctic ice
• Increased extreme weather events
Future predictions range from 2-6 degrees 
warming.  It is hard to predict because we don’t 
know:
• What the population will be
• Whether we will change our existing 

behaviours.

Cyclone Haiyan, Philippines
Nov 2013 – intense rainfall (120mm) in a 
few hours, strong winds (320 km / hr), 
huge storm surge caused by low pressure
Socio-economic impacts:
• 6190 killed
• 1.9 million homeless, 1 million 

farmers affected
• 1.1 million tonnes of crop destroyed
• 14.1 million people affected
Environmental impacts:
• 90% of Tacloban destroyed 
• Groundwater contaminated with 

chemicals
• 400 millilitres of heavy rainfall caused 

immense floods

Hurricane Katrina, USA
2005, category 3
4m high storm surge
• 1833 people died
• 1.3 million people evacuated BUT 

most vulnerable left behind – poor, 
elderly in care homes, homeless and 
prisoners

• 80% of city flooded
• $108 billion damage
Why so severe?
An ageing satellite failed, government 
cuts meant the levees (defences) had not 
been maintained, government was 
criticised for being too slow to send aid.


