
METEROLOGICAL HAZARDS (i)

HEAT
1.  The strong overhead sun HEATS the sea/ocean EVAPORATING
it

EVAPORATE 2.  Water vapour RISES carried by warm, rapidly rising air

REPLACE/ REPEAT
3.  More air rushes in to REPLACE the air that is rising. It is also
rises carrying more water vapour in to the storm.  This forms 
LOW PRESSURE

CONDENSATION/ 
CLOUDS

As the water vapour rises it COOLS and CONDENSES to form 
thick storm CLOUDS.

SPIN/SPIRAL
The clouds SPIN because of the rotation of the earth, forming a 
SPIRAL.

SINKING AIR = EYE
Cold air SINKS in the centre of the storm forming the EYE of the 
storm.

MOVE
The storm MOVES in the prevailing wind direction. Gathering 
POWER and ROTATING FASTER as it is FUELED by more warm 
moist ocean water.

LAND/LOSE 
ENERGY

On LAND it LOOSES ENERGY as no warm water is being 
evaporated.

A tropical storm is a storm that is formed over warm water, near the tropics. It has wind 
speeds of over 74mph and torrential rain.
• Hurricanes (USA and Caribbean), 
• Typhoons (Japan and the Philippines) 
• Cyclones (SE Asia and Australia).

Conditions needed to form a tropical storm:
• Form over warm oceans  (>27°C). As a result they are 
often found in tropical areas and occur in the 
summer/autumn when seas are at their hottest.
• Latitudes between 5 -20° north and south of the equator. 
Between 5-20° north and south of the equator the earth’s spin is strong enough to spin 
the clouds creating a tropical storm.
Tropical storms are measured using the Saffir-Simpson scale. There are 5 categories.

TROPICAL STORM FORMATION:

PRIMARY EFFECTS SECONDARY EFFECTS

• 6,300 dead
• 27,000 injured
• 1.1 million homes damaged
• 30,000 fishing boats destroyed
• Schools, hospitals and shops 

destroyed.
• 400m of rain flooded agricultural land.
• Transportation routes (roads, rail, 

ports, airports) blocked by trees and 
debris Specifically the Tacloban airport 
was damaged

• Service lines (water, gas, electricity) 
destroyed

• Trauma and diseases from dead 
bodies.

• 1.1million people in temporary camps
• Increase in unemployment – ¾ 

farmers and fishermen lost their jobs
• Crops destroyed. loss of $53million as 

rice crop were destroyed
• Surface and groundwater was 

contaminated by polluted floodwater 
and sewage

• Looting and violence in Tacloban
• Aid supplies could not reach victims.
• Some areas had no power for 1 month
• Shortages of water, food and shelter 

led to disease.

IMMEDIATE RESPONSE LONG TERM RESPONSE

• People were evacuated to 1200
evacuation centres that were created

• USA sent aircraft/helicopters for 
search and rescue

• People cleared rubble and damage by 
hand

• Emergency food from Philippine Red 
Cross

• Emergency hospitals from France, 
Belgium and Israel

• Emergency shelter from UK

• Reconstruction and relocation – 1000s 
of new homes built in flood safe areas

• Reconstruction of roads, bridges & 
airports

• NGOs (e.g. Oxfam) replaced fishing 
boats. Fishing industries were re-
established.

• UN, UK, Australia, Japan and USA 
provided long-term medical supplies 
and financial aid

• US, Australia and EU provided financial 
support for people to start new lives

• Cash for work programmes were 
created to help people earn money in 
the long term

TYPHOON HAIYAN
Where: Philippines, Asia
When: November, 2013
Saffir-Simpson Scale: category 5

How can we protect ourselves from future 
tropical storms?
We cannot prevent a tropical storm from 
occurring, however we can protect ourselves.
• PLAN to prepare for when a tropical storm 

occurs (emergency kit, practice drill, 
earthquake proof buildings, hazard mapping, 
evacuation routes).

• Monitor tropical storm prone areas in order 
to PREDICT when it will occur (previous data, 
unusual animal behaviour, measure for small 
tremors)

• PREPARE when a tropical storm approaches.  
Board up windows, prepare emergency 
supplies, evacuate the area

The eye – in 
the center of 
the tropical 

storm cold air 
sinks. There 

are no clouds 
or wind. It is 

very calm.

Up to 400 
miles across

Heavy rain and 
thunderstorms . 

On either side 
of the eye is 

the eye wall – a 
tall bank of 
cloud with 

rapidly rising 
air. Weather -

very strong 
winds, heavy 
rain, thunder 

and lightening.

GLOBAL ATMOSPHERIC CIRCULATION

Global atmospheric circulation is the global 
system of winds, which travel from areas of 
high air pressure to areas of low air pressure.  
Wind is the movement of air from one place to 
another.

Winds move in a circular motion called CELLS, 
transferring heat and moisture from one place 
to another.  This creates different world 
climate zones.

Warm air rises creating low pressure and
precipitation Cold air sinks 
creating high pressure and dry conditions

CLIMATE AT THE EQUATOR e.g. Amazon 
rainforest
It is hot and wet (humid) at the equator (0°). It 
is hot because there is direct sunlight. It is wet 
because air is heated by the over head sun and 
rises, creating a low pressure system. As it 
rises, it cools, water vapour condenses and 
forms clouds and heavy precipitation. 

CLIMATE IN THE DESERT REGIONS. E.g. North 
Africa
It is hot and dry (arid) 30°N and 30°S of the 
equator It is It is hot because there is direct 
sunlight. It is dry because cold air sinks creating 
a high pressure system. As the air sinks it 
warms and no condensation occurs resulting in 
clear skies.
WEATHER AT THE POLES e.g. Antarctica
It is cold and dry at the north pole (90°N) and 
south pole (90°S). It is cold because there is no 
direct sunlight. It is dry because cold air sinks 
creating a high pressure system. As the air 
sinks, no condensation occurs resulting in clear 
skies.

Features
Spin anti-clockwise in 
Northern 
hemisphere
Spin clockwise in 
Southern hemisphere
A large disc of cloud
Has a visible eye

Tropical storm hazards
Storm surge:  The low 
pressure of the storm 
sucks up the sea by 
several metres and 
pushes it inland causing 
severe coastal flooding
Intense rainfall: causes 
flooding of land, towns 
and rivers
Strong winds: blow 
down power lines and 
destroy buildings and 
infrastructure

Prediction and Preparation for tropical storms
Use PREVIOUS TROPICAL STORM DATA to predict the 
track of a current storm
TRACK TROPICAL STORMS USING SATELLITE IMAGERY so 
that people can be warned in time
WARNING SYSTEMS Hurricane watch warns people of a 
possible hurricane, Hurricane warning warns people of a 
likely hurricane strike.
PLANNED EVACUATION ROUTES People know how to 
evacuate should a tropical storm occur. Signs clearly 
show evacuation routes and meeting points
EVACUATION CENTRES Public buildings prepared with 
supplies to receive evacuees 
EMERGENCY KIT Residents are encouraged to have an 
emergency kit ready in case of a tropical storm
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Social Effects

• 600 houses flooded. People in temporary accommodation for months. 
• 16 farms were evacuated 
• Villages (e.g. Moorland) were cut off by the floodwater. This meant residents 

could not attend school, work or shop.
• Power supplies were cut off.
• Local roads and railway lines were flooded.

Economic 
Effects

• Somerset County Council estimated the cost at £10 million.
• 14,000 hectares of farmland under water for weeks = could not sell crops. 
• Over 1000 livestock had to be evacuated, which was very expensive for farmers 

and insurance companies.
• Local roads and railway lines were flooded. These needed to be repaired.

Environmental 
Effects

• Floodwater contained sewage and chemicals which contaminated farmland.
• Habitats were lost. 

An example of a recent extreme weather event in the UK: THE SOMERSET FLOODS

To reduce the risk of future floods, a £20 million Flood Action Plan was launched.

GLOBAL ATMOSPHERIC CIRCULATION

Global atmospheric circulation is the world’s system of winds, which transport heat from equator to 
poles.  It is the main factor determining global weather and climate patterns.
• Warm air rises = low pressure.                                   
• Cold air sinks = high pressure
• Air moves from areas of high pressure to areas of low pressure.

It is hot and rainy (humid) at the equator (0°). It is hot because there is direct sunlight. It is rainy 
because the hot air rises creating a low pressure system. As it rises, it cools, condenses and forms 
clouds. Once the clouds reach saturation, they precipitate. 

It is hot and dry (arid) at the 30°N and 30°S. It is It is hot because there is direct sunlight. It is dry 
because the air sinks creating a high pressure system. As the air sinks, no condensation occurs 
resulting in clear skies.

It is cold and dry at the north pole (90°N) and south pole (90°S). It is cold because there is no direct 
sunlight. Also many of the sun’s rays are deflected off the earth’s surface. It is dry because the air 
sinks creating a high pressure system. As the air sinks, no condensation occurs resulting in clear skies.
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Weather The day-to-day conditions of the atmosphere. 
Extreme 
weather

Weather events that are significantly different from the normal.  

Evidence 
that
weather is 
becoming 
more 
extreme

 International Disaster Database shows the number of floods has increased since 
1960s. 

 2003 Heatwave affected the whole of Europe between June to August. Tourism 
increased in the UK due to hot weather, however 2045 people died in the UK due 
to heat.

 It is raining more. 2007 Gloucestershire Floods, 2004 Boscastle Floods and 2014 
Somerset Floods due to heavy rain. 

 2010 Big Freeze due to heavy snow. In December, 2010, temperatures dropped 
to -20C in Scotland, schools and businesses closed, motorways/airports/railways 
closed, crops were destroyed. 

Where Somerset, south-west England
Physical 
landscape

Somerset is low lying farmland. There are several rivers, including the Tone and 
Parrett, which flow into the Severn Estuary.

When January and February, 2014

Why
350mm of rain in January and February (100mm above average), high tides, storm 
surges, rivers had not been dredged in 20 years and so were clogged with sediment

Dredging
In March 2014, 8km of the River Tone and the River Parratt were dredged. This is 
when material/soil/mud is removed from the river bed. As a result the river channel is 
larger and can hold more water. This prevents the river overflowing its banks.

Elevated roads
Roads have been elevated in places. As a result even if a flood occurs, people can still 
drive on the elevated roads. This also helps the economy by allowing import/export.

Flood defences
Settlements in areas of flood risk have flood defences. As a result they are able to 
protect themselves.

Embankments
River banks have been raised. These are called embankments. This means the river 
channel can hold more water and therefore it is less likely to overflow.



Natural causes of climate change Human causes of climate change

Mitigation: remove greenhouse gases from the atmosphere to slow down climate change. Adaptation: responding to the effects of climate change.

The
Greenhouse 
Effect

The Enhanced 
Greenhouse 
Effect 

A) Greenhouse gases create a blanket around earth.
B) Sunlight travels to earth as shortwave radiation.
C) Sunlight bounces off the earth’s surface as                                                                                  

long-wave radiation. This reflected sunlight is                                                                          
trapped in the earth’s atmosphere by the                                                                                   
greenhouse gases = earth heats up.

Due to human actions, there are extra greenhouse gases in the atmosphere which trap 
more heat = global warming.

The Geography Knowledge – THE CHALLENGE OF NATURAL HAZARDS (part 5) Causes and effects of climate change

CLIMATE CHANGE IS A CHANGE IN THE EARTH’S CLIMATE. There is a lot of evidence that shows climate change has been occurring during the Quaternary Period (covers from 2.6 million years ago to today).
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Thermometer 
recordings

Show that average global temperatures have risen by 0.74°C during the last 100 years 
and by 0.5°C since 1980. 

Photographs

Paintings

Show many of the world’s glaciers have retreated in the last 50-100 years. It is 
estimated up to 25% of global mountain glacier ice could disappear by 2050
Show that the River Thames was frozen over in 1677. People are shown ice skating over 
the frozen river

Ice 
cores

Ice sheets are made up of layers of ice (1 layer is formed each year). Scientists drill into ice sheets 
to get long cores of ice. By analysing the gases trapped in the layers of ice, they can tell what the 
temperature was each year. One ice core from Antarctica shows the temperature changes over 
the last 400,000 years. 

Tree 
Rings

As a tree grows it forms a new ring each year. The tree rings are thicker in warm, wet weather. 
Scientists take tree cores and look at the rings to see what the climate was like in previous years.

Solar 
output 

A sunspot is dark patch on the sun that appears from time to time. Every 11 years the 
number of sunspots changes from very few to lots to very few again. 

Lots of sunspots = warmer Very few sunspots = cooler
Between 1645 – 1715 there were very few sunspots. During this time, there was a very cold 
period known as the ‘Little Ice Age’. Paintings show that the Thames completely froze over.

Volcanic
Activity

Violent volcanic eruptions blast lots of ash, gases (e.g. sulphur dioxide) and liquids into the 
atmosphere. Major volcanic eruptions lead to a brief period of global cooling. This is because 
the ash, gases and liquids can block out the sun’s rays, reducing the temperature. 
• e.g. Krakatoa 1883 eruption = world temperatures fell by 1.2°C for a year. 
• e.g. Pinatubo 1991 eruption = world temperatures fell by 0.5°C for a year. 

Orbital 
Change

Orbital change refers to changes in how the earth moves round the sun. It affects how close 
the earth is to the sun and therefore how much energy we get from the sun. When the earth 
is very close to the sun, it is warmer. When the earth is further away from the sun, it is cooler.
a) Eccentricity: how the earth orbits the sun. Every 100,000 years the orbit changes from 

circular to elliptical (egg-shaped).
b) Axial tilt: the angle of the earth changes every 41,000 years between 22.5° to 24.5°. 
c) Precession: the natural wobble of the earth around its axis. Wobble cycles take 26,000 

years. 

Methane Produced by cattle and sheep. Rising incomes and population = increased demand for 
meat = more animals farmed = more methane produced. 250% rise since 1850.

Carbon 
dioxide 

Produced by burning fossil fuels. Rising population = increased demand for electricity = 
more carbon dioxide produced. 30% rise in carbon dioxide production since 1850.

Nitrogen 
dioxide

Produced by car exhausts and airplanes. Rising incomes and population = increased cars 
and air travel = more nitrogen dioxide produced. 16% rise in nitrous oxide since 1850.

Deforestation = less trees = less photosynthesis = less CO2 removed from the atmosphere.

Carbon 
capture

Carbon dioxide is captured from the power stations, transported in pipes and stored 
deep underground or in oceans so it doesn’t go into the atmosphere.

Afforestation

Planting trees = more trees = more photosynthesis = more carbon dioxide removed from 
the atmosphere = fewer greenhouse gases = less global warming. Trees remove 3 billion 
tons of carbon every year! e.g. China has had afforestation programs since 1970s. Forest 
cover has increased from 12% to 16%. 

Renewable 
energies

Generating energy from natural renewable sources (e.g. solar panels, hydro-electric 
power, wind turbines, tidal energy). They do not produce greenhouse gases.

International 
agreements

Climate change is a global issue and requires global solutions. International agreements 
are when countries come together to agree on large scale, international strategies.
 The Kyoto Protocol (1997): over 170 countries agreed to reduce carbon emissions by 

5.2%. 
 Copenhagen meeting (2009): world leaders agreed to reduce carbon emissions, with 

HICs giving LICs financial support to help them cope with impacts of climate change.
 The EU agreed to cut carbon emissions by 20% between 1990 and 2020. 

Changes in 
agriculture:

Problem: changing rainfall patterns and temperatures will affect productivity 
of farms. 
Adaptation: use drought-resistant crops, grow different types of crops, 
implement irrigation systems to water crops during droughts, plant trees to 
shade vulnerable crops from strong sunlight, change crops grown.

Changes to 
water 
supply:

Problem: dry areas are likely going to get drier = water shortages. 
Adaptation – decrease the use of water: drip irrigation, recycle water, water 
meters, dual flush system.  
Adaptation – increase the supply of water: build reservoirs, collect rainwater. 

Reduce risk 
of sea level 
rise:

Problem: melting glaciers = sea level rise (rise of 20cm since 1900 and 
estimated future rise of 82cm by 2100).
Adaptation: coastal management (sea walls, rock armour, gabions), build 
houses on stilts in flood prone areas, invest in monitoring and prediction 
strategies, invest in planning strategies (e.g. hazard mapping, warning alarm, 
emergency kits).


