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CONSTRUCTIVE PLATE MARGIN
2 plates move away from each other due to convection 
currents
leaving a gap between the two plates. Magma rises up from 
the mantle to fill the gap.
The new creation of land is called SEA-FLOOR SPREADING.
• Volcanoes – there is no build-up of pressure = gentle 

eruptions
• Earthquakes – there is no build-up of pressure = gentle 

earthquakes
DESTRUCTIVE PLATE MARGIN
2 different types of plate to move towards each other due to 
convection currents/slab pull. The denser oceanic plate is pushed 
beneath the lighter continental plate. This process is called 
SUBDUCTION and occurs at a subduction zone.
• Volcanoes – as the oceanic plate sinks into the mantle, it melts 

= magma. This rises up through the continental crust until it 
reaches the surface.

• Earthquakes – as the oceanic plate sinks beneath the 
continental plate, it causes friction and pressure to build up. This 
pressure is suddenly released = earthquakes.

CONSERVATIVE PLATE MARGIN
Two plates slide past each other due to convection currents.
They can be moving in opposite directions or moving in the 
same direction but at different speeds.
The line between the two plates is called the FAULT LINE.
• No volcanoes (no subduction and so no melting)
• Earthquakes – as the two plates slide past each other, 

pressure builds up. This is suddenly released, it causes 
VIOLENT EARTHQUAKES.

Crust Outer layer of the earth (solid, thin layer)

Mantle Layer beneath the crust (semi-liquid, thick)

Outer Core Layer beneath the mantle (liquid iron)

Inner Core Very centre layer (solid iron)

Tectonic 
Plates

The crust is split into several pieces (like a 
cracked egg shell). These pieces of rock are 
called tectonic plates. They float on the mantle.

Oceanic 
Crust

Curst found under the oceans (thin, young, 
more dense)

Continental 
Crust

Crust found under land (thick, old, less dense)

Continental
Drift

Theory that said the earth’s continents are very 
slowly moving and that once all the continents 
were joined together to form a super-continent 
called Pangea.

Subducted Goes underneath 

Magma Molten(melted) rock

Focus The point where the pressure is released

Fault line The line between the two plates

CONVECTION CURRENTS (RISES, COOLS, DRAGS SINKS)
• The mantle is made up of semi molten rock. Mantle rock is 

heated by the core. The warm material rises to earth’s 
surface.

• As it rises, the material starts to cool and sink. This motion of 
rising and sinking rock forms convection currents in the 
mantle. The semi molten rock flows in a circular motion. 

• As the rock in the mantle flows it pulls the tectonic plate 
above it

• Convection currents cause the overlying tectonic plates to 
move. 

A natural hazard is natural process that poses a threat to people and property. A natural hazard only occurs when it impacts on 
people. If it poses no threat to humans it is called a natural event.

• Atmospheric or meteorological hazard –in the atmosphere 
(e.g. hurricane, thunder and lightening, tornado, drought)

• Tectonic hazard –movement of tectonic plates (e.g. volcanoes and earthquakes) Hazard risk is the chance that a natural 
hazard may take place. 

NATURAL HAZARDS

2 same types of plate to move towards each other due to 
convection currents/slab pull. Instead the plates collide and 
crumble up to form massive mountains (FOLD MOUNTAINS).
• No volcanoes (no subduction and so no melting)
• Earthquakes – the two colliding plates crash together creating a 

huge amount of pressure which when suddenly releases causes 
VIOLENT EARTHQUAKES.

COLLISION PLATE MARGIN
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MEASURE FOR SMALL TREMORS
Just before a larger earthquake often there is an increase in the number of 
small tremors. Scientists use seismometers to record any ground movement.

UNUSUAL ANIMAL BEHAVIOUR
Animals often act strangely before an earthquake. In China, the city of Haicheng
was evacuated following strange animal behaviour. Days later a 7.3 magnitude 
earthquake struck. It is estimated it saved 150,000 lives.

EMERGENCY KIT
Residents are encouraged to have an emergency kit ready in case of an 
earthquake, including a torch, canned food, batteries, radio, medical kit, dust 
mask, water…etc.

PRACTICE DRILLS
Educate people about to do should an earthquake occur. e.g. in Japan on 1st

September everyone practices what to do in an earthquake. It is called Disaster 
Prevention Day.

PRIMARY EFFECTS– HAPPEN FIRST SECONDARY EFFECTS- HAPPEN SECOND

BUILDINGS DESTROYED/PEOPLE DIED

• 220,000 dead
• 300,000 injured
• 8 hospitals destroyed in Port-au-Prince
• 5000 schools destroyed or damaged
• Service lines (water, gas, electricity) destroyed

PEOPLE GET DISEASES

• Trauma and diseases from dead bodies.
• 1.3 million Haitians in temporary camps
• 2 million Haitians with no food, 

electricity, water
• Cost :$11.5 billion

IMMEDIATE RESPONSE- WHAT PEOPLE DID FIRST LONG TERM RESPONSE- WHAT PEOPLE DID 

WEEKS/MONTHS AFTER

AID(HELP) FROM HICS

• USA sent ships, helicopters and the army to 
search and rescue.

• The Red Cross set up temporary hospitals
• The UK raised £100 million for emergency aid
• USA gave $100 million for emergency aid 

(food, water, medical supplied, shelters)

PEOPLE GIVEN JOBS TO REBUILD
• Relocation – 1000s leave Port-au-Prince 

permanently
• Cash for work programs set up to clear 

rubble to give locals jobs in the long 
term.

• World Bank gave $100 million to 
support long term reconstruction in 
Haiti.

KOBE EARTHQUAKE (HIC)
Where: Kobe, Japan, east Asia
Plate Margin: destructive plate boundary. Philippines plate is being subducted beneath the 
Eurasian plate.
When: 5.46am on 17th January, 1995
Magnitude: 7.2 on the Richter Scale. 

HAITI EARTHQUAKE (LIC)
Where: Haiti, Caribbean Islands.
Plate Margin: conservative plate boundary of the Caribbean and North American plates
When: 12th January, 2010
Magnitude: 7.0 on the Richter Scale. 
Epicentre: 25km west of Port-au-Prince, at a depth of 13km

How can we protect ourselves from future 
earthquakes?

Monitor earthquake prone areas in order to 

PREDICT when it will occur.

PLAN to prepare for when an 

earthquake occurs

PRIMARY EFFECTS– HAPPEN FIRST SECONDARY EFFECTS- HAPPEN SECOND

BUILDINGS DESTROYED

• 6500 people died
• 40,000 people injured
• Offices destroyed – Panasonic office and 

factory destroyed
• Transport lines damaged – sections of the 

elevated motorway (the Great Hanshin 
Expressway) collapsed.

POPELE HOMELESS

• 300,000 people homeless
• Broken gas pipes = fires = 7500 wooden 

homes destroyed
• 2 million homes no electricity
• Cost: $220 billion

IMMEDIATE RESPONSE- WHAT PEOPLE DID FIRST LONG TERM RESPONSE- WHAT PEOPLE DID 

WEEKS/MONTHS AFTER

PEOPLE EVACUATED (MOVED AWAY)

• People were evacuated into temporary 
shelters

• Food and medication was rationed.
• 1.2 million volunteers helped in the 

aftermath

HOMES AND BUILDINGS IMPROVED

• Services (water, electricity, 
communications) were fully operational by 
July.

• Jobs created in the construction industry.
• Earthquake proof buildings were built with 

flexible steel frames and rubber blocks to 
absorb earthquake tremors.

JOBS=
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HEAVY HEAT The sun HEATS the sea/ocean.
ELEPHANTS EVAPORATE Warm, moist air EVAPORATES and rises.

REALLY REPLACE/ REPEAT
More air rushes in to REPLACE the air that has just evaporated. It 
is also evaporated.

CAN
CONDENSATION/ 
CLOUDS

As the air rises it CONDENSES to form thick CLOUDS.

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

SARAH
SINKING AIR = 
EYE

Cold air SINKS in the centre of the storm forming the EYE of the 
storm.

MARTIN MOVE It MOVES in the prevailing wind direction.

LOLS
LAND/LOSE 
ENERGY

It reaches LAND and LOSES 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, typhoons and cyclones are all different names for tropical storms

Tropical storms conditions:
• Warm water  (>27°C). TROPICAL AREAS IN SUMMER
• Latitudes between 5 -20° north and south of the equator. 
• A tropical storm is a spinning mass of clouds. 

Tropical storms are measured using the Saffir-Simpson scale. There are 5 categories.

TROPICAL STORM FORMATION:

PRIMARY EFFECTS– HAPPEN FIRST SECONDARY EFFECTS- HAPPEN SECOND

TRANSPORTATION ROUTES DESTROYED

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

DEAD BODIES SPREAD DISEASES

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

fishermen lost their jobs
• Crops destroyed = loss of $53million to rice 

crop not being exported
• Looting and violence in Tacloban.

IMMEDIATE RESPONSE- WHAT PEOPLE DID FIRST LONG TERM RESPONSE- WHAT PEOPLE DID 

WEEKS/MONTHS AFTER

PEOPLE CAME TO HELP

• People were evacuated to 1200 evacuation 
centres that were created

• USA sent aircraft/helicopters to search and 
rescue

• Emergency food from Philippine Red Cross

PEOPLE GIVEN JOS TO REBUILD

• 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.

TYPHOON HAIYAN
Where: Philippines, Asia
When: November, 2013
Saffir-Simpson Scale: category 5 with wind speeds of 170mph and waves 15m high

Monitor tropical storm 
prone areas in order to 

PREDICT when it 

will occur. PRACTICE DRILLS
Educate people about what they need 
to do should a tropical storm occur.

EMERGENCY KIT
Residents are encouraged to have an emergency kit ready 
in case of a tropical storm (e.g. a torch, canned food, 
batteries, radio, medical kit, water.

PLAN to prepare for 

when a tropical storm  
occurs

WARNING SYSTEMS
A warning alarm is used to alert
people of an approaching tropical
storm.

TRACK TROPICAL STORMS USING SATELLITE IMAGERY
We can watch the hurricane progress using satellites and
use this to get a better idea of where it will go next.

The eye  in the 
center of the tropical 
storm cold air sinks. 
There are no clouds 

or wind. It is very 
calm.

Heavy rain 
and 

thundersto
rms on the 

outside

Up to 300miles across. 

Very strong 
winds, heavy 
rain, thunder 

and lightening.

How can we protect ourselves from future tropical storms?

JOBS=
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Weather is a description of the day-to-day conditions of the atmosphere.

Extreme weather is a weather event that is significantly different from the normal. 

Evidence that weather is becoming more extreme:
➢ Climate models show an increase in the frequency and length of extreme events. 
➢ 2003 Heatwave affected the whole of Europe. It lasted from June till August. Tourism increased in 

parts of the UK due to hot weather
➢ 2007 Gloucestershire Floods. 2004 Boscastle Floods and 2014 Somerset Floods  
➢ 2010 Big Freeze (heavy snow) – in January the UK experienced coldest weather since 1962. 

SOCIAL EFFECTS ECONOMIC EFFECTS ENVIRONMENTAL EFFECTS

• 600 houses flooded. Many 
residents were evacuated to 
temporary accommodation 
for several months.

• 16 farms were evacuated 
• Villages (e.g. Moorland) were 

cut off by the floodwater.

• Somerset County Council 
estimated the cost at £10 
million.

• 14,000 hectares of agricultural 
land was under water for 
weeks. During this time they did 
not export any products.

• Floodwater contained 
sewage and chemicals 
which contaminated 
farmland.

SOMERSET FLOODS
Where: Somerset, south-west England
Physical landscape: Somerset is low lying farmland. 
There are several rivers, including the Tone and Parett, 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.

RESPONSES
To prevent this from happening again, a £20 million Flood Action Plan was launched by Somerset 
County Council. 
• 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.

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

GLOBAL ATMOSPHERIC CIRCULATION

Global atmospheric circulation is the main factor that changes weather patterns (wind and rain)
Warm air rises = low pressure.                                   
Cold air sinks = high pressure

HIGH LOW

Nouth pole (90°N). = COLD and DRY

30°N = HOT and DRY

EQUATOR = HOT and WET 

30°S = HOT and DRY

South pole (90°S). = COLD and DRY

Dredging a river removes the sediment, there is 
more space for water

Flood defences built between the river and the 
settlement
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Natural causes of climate change

Solar output (sunspots): A sunspot is dark patch on the sun that appears from time to time. 
Lots of sunspots = warmer Very few sunspots = cooler

Every 11 years the number of sunspots changes from very few to lots to very few again. 
• E.g. 1645 – 1715: very few sunspots. During this time, earth experienced 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) 
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. Pinatubo 1991 eruption = world temperatures fell by 0.5°C for a year. 

Orbital Change: changes in how the earth moves around the sun
Orbital change affects how close the earth is to 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.

Human causes of climate change

The green house effect:
A) Greenhouse gases create blanket around earth.
B) Sunlight travels to earth as shortwave radiation.
C) Sunlight bounces off the earth’s surface as                                                                                  long-

wave radiation. The long-wave radiation                                                                                bounce off 
the greenhouse gases and travel back                                                                                    to earth. They 
are trapped in the earth’s                                                                                  atmosphere = earth heats 
up.

The enhanced greenhouse effect is when , due to human actions, there are extra greenhouse gases 
in the atmosphere which trap more heat = global warming.

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

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

Mitigation: slow down climate change by reducing the production of greenhouse gases.

Carbon capture: the process of capturing carbon dioxide and storing it so it does not go into the 
atmosphere. Carbon dioxide is captured from the power stations. 
It is transported in pipes. It is stored deep underground or in oceans.
It go into the atmosphere.

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 implement large scale strategies. 

➢ 2015 – Paris Agreement – 195 countries legally promised to reduce greenhouse gas emissions, 
prevent global temperature rise above 2°C and to give $100billion per year to LICs to support 
initiatives to help them cope with the effects of climate change.

Adaptation: to adapt to the likely impacts of global warming.

Changes in agriculture:
• Problems: a) climate change = more extreme weather; b) different pest/diseases due to different 

climate
• Adaptations: use drought-resistant 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:
• Problems: a) climate change = more extreme weather and unreliable rainfall = droughts

• Adaptation – decrease the use of water: drip irrigation (uses much less water), recycle water 
(greywater – waste water from sinks, baths, shower is reused to water crops/plants).

• Adaptation – increase the supply of water: build reservoir for long-term solution. In the UK, 
London built a Thames Water desalination plant in Beckton. It removes the salt from the water, 
purifies it and pipes it to 400,000 homes. 

Reduce risk of sea level rise:
• Problems: melting glaciers = sea level rise (rise of 20cm since 1900 and estimated future rise: 

3mm per year = coastal flooding and huge damage costs (estimated at £120 billion in UK alone)
• Adaptations: coastal management (sea walls, rock armour, gabions), improve drainage, 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).

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).

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 show over the past 20 years 
the Arctic ice has thinned to almost half of 

its thickness and permanent ice cover is 
reducing at a rate of 9% every 10 years.

Ice cores are large cores of ice taken from the artic and Antarctic ice sheets. 
They are used to examine past global temperatures. When fresh snow falls, each layer contains sediments and 

molecules (e.g. oxygen) that can be used to calculate the temperature in the year that layer fell. Ice core data has 
allowed us to reconstruct temperature patterns for the last 400,000 years.
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ECOSYSTEMS

Producer Organisms that get their food from the natural environment (e.g. by 
photosynthesis)

Consumer Organisms that feed on the producers or each other. They are made up of:
• herbivores (only eats plants), 
• carnivores (eat only animals)
• omnivores (eats animals and plants)

Decomposer Fungi and bacteria feed on dead and waste material. They break down dead 
material and recycle the nutrients back to the soil. 

Food Chain A food chain and web shows what eats what. A food chain is a single line of 
linkages between producers and consumers.

Food Web A food chain and web shows what eats what. A food web shows all the linkages 
between the producers and consumers in an ecosystem.

Nutrient 
Cycle

The movement of nutrients around an ecosystem. e.g. when dead material is 
decomposed, nutrients are released into the soil.

SOIL > PLANTS >COSUMERS >DECOMPOSERS

An ECOSYSTEM is a natural system made up of plants, animals and the environment. There are many complex links between the living (plants & animal) and non-living (atmosphere) components.  
Ecosystems can be as small as a hedgerow or pond. Larger ecosystems, on a global scale, are known as biomes, such as tropical rainforest or the desert.

A freshwater pond ecosystem is an example of a small scale ecosystem in the UK. It provides a 
variety of habitats for plants and animals, due to changes in oxygen, water and light.

It is made up of the plants, fish, birds and other organisms that live within it, as well as the water, 
sunlight, temperature in the area.
➢ Producers: algae, marsh marigold, waterlily
➢ Consumers: frog, heron, fish (e.g. perch), duck, waterworms, rat tailed maggot

A change in one part of an ecosystem has an impact on other parts of the ecosystem. Some parts 
of an ecosystem depend on the others (e.g. consumers depend on producers for a source of food) 
and some depend on them for a habitat. So if one part changes it affects all the other parts that 
depend on it. Two examples can be seen to the right. 

Savannah
Scattered trees
Low rainfall
No trees just grass

Temperate Deciduous forest
Four seasons
Warm summers
Mild rain fall
Deciduous trees lose their 
leaves in winter.

Polar 
North and South 
Very cold and icy
Dry
Very dark

Hot Desert 
15 and 35 degrees north 
and south of the equator
Low rainfall
Hot in the day
Cold at night

Tropical rainforest
Around the equator
Hot and wet
Thick layered rainforests

Tundra
Low rainfall
mosses, grasses 
and low shrubs
permafrost
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ANIMAL ADAPTATIONS

VEGETATION ADAPTATIONS

Location Deserts are located along the Tropic of Cancer & Tropic Capricorn (23.5° – 30°
north and south of the equator latitude), 
Examples: Sahara Desert: Africa (Algeria, Egypt)

Climate Hot and dry: arid. 
2 seasons (summer and winter). 
Temperature range: over 40°C in the day – less than 0°C at night
Precipitation range: less than 250mm per year

Vegetation Very sparse & sporadic (giant saguaro cactus, Joshua tree, desert daisy)

Animals Very few (lizards, scorpion, camel, wolf spider, kangaroo)

Soil Not very fertile as there is hardly any decaying plants to add nutrients to the 
soil.
It is shallow, dry and has a coarse, gravelly texture. 

People Indigenous people in the desert are usually nomadic farmers who travel with 
their herd (goats and sheep) in search of food, water.
New groups have started to live in the desert to use their natural resources (e.g. 
oil, farming, tourism, renewable energy)

All parts of the desert ecosystem are linked together (climate, soil, water, animals, plants and 
people). If one of them changes, everything else is affected. 

DESERTS HAVE LOW BIODIVERSITY. Biodiversity is the variety of organisms living in a particular 
are. This means there are NOT many animals or plants in the desert.
Some small areas of the desert that are near water (rivers, ponds) have the highest diversity of 
plants, animals and humans.

Theats to the desert and surrounding area: 
• Humans are causing desertification in the desert and surrounding savannah. This is causing 

the desert to get larger and the soils to become drier = erosion. 
• Climate change = more extreme weather (e.g. droughts) = plants and animals are unable to 

survive the even hotter and drier weather = loss of biodiversity.

➢ Animals spread seeds in their dung (poo), helping new 
plants to grow.

➢ Hot and dry climate = water is very quickly evaporated 
= leave salts behind = salinity/salty soils.

➢ Sparse vegetation = lack of food = low density of 
animals

Camel:
• Large, flat feet to spread their weight on the sand.
• Two rows of eye lashes to keep sand out.
• Store fats in their hump, which can be used for 

energy. They can also break this down into water 
when needed.

Cactus: 
• Some have a very shallow horizontal root system, just below the 

surface, so that it can soak up water before it evaporates.
• Spines reduce water loss and protect the cacti from predators.

Joshua Tree:
• Deep roots to reach water deep under the ground
• Small needle like leaves to reduce water loss.
• Leaves are covered in a waxy resin to avoid water 

loss.

Lizard:
• Burrow during the hot days and emerge at night 

to feed.
• Their colour helps them camouflage (blend in)
• Nocturnal – only come out at night when cooler.

FAT

=

=
NO FOOD =
NO ANIMALS
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Development in the Sahara Desert is challenging due to:

DESERTIFICATION is the process where land gradually turns into a desert. It becomes drier, less fertile and is vulnerable to erosion. 

Causes of Desertification Reducing desertification

OVER-GRAZING
Too many cattle and sheep eat the vegetation = the soil is no longer held together by the 
plants = vulnerable to soil erosion.

Cattle and sheep also trample on the soil.

CROP ROTATION / GRAZING ROTATION
When farmers allow a field to rest between farming. This allows the soil time to repair and get 
their nutrients back. This prevents over-cultivation.
Move the animals from place to place to reduce the amount of vegetation eaten or reduce the 
number of farm animals. This prevents over-grazing.

DEFORESTATION
Population growth = increased demand for fuel wood = increased deforestation.
The roots therefore no longer bind the soil together and the nutrient cycle is stopped = soil 
becomes dry and exposed to erosion

AFFORESTATION (planting trees)
The roots also help to hold the soil together and prevent erosion. 
When the plants/leaves die, their nutrients are giving back to their soil.
They act as windbreakers and therefore reduce wind erosion.

People use the Sahara Desert in a number of ways. These are known as economic opportunities.

Extreme Temperatures
• Daily temperatures can reach over 40⁰C 
• Evening temperatures can go below freezing
• The hot temperatures can cause illness, death and can 

be too hot for tourists = less come.

Inaccessibility
• The Sahara is HUGE = people often have to travel long 

distances, usually by plane which is expensive.
• It is difficult to provide services across such a large area
• It is difficult to transport products from oil or energy 

fields, as extensive pipelines have to be built.

Water Supply
• There is very low rainfall in the Sahara Desert (less than 

70mm in some places). As a result providing water to 
workers, tourists, industries or for irrigation is very hard.

Mining for 
Oil and Gas

What: digging under the desert for oil and gas.
Where: Hassi Messaoud oilfield in Algeria, Sahara Desert, Northern Africa

Tourism What: visit world’s largest desert, Egyptian culture, pyramids, camel treks.
Where: Egypt, Northern Africa
.

New  area of grazing land

Bad: must fly 40,000 workers to the remote 
oilfield, fly out water and food reserves, difficult 
to drill hundreds of metres beneath desert.

Good: ½ the money Algeria earns comes 
from oil and gas, Hassi Messaoud employs 
40,000 people.

JOBS = 40,000 PEOPLE 
PAID

Bad: pollution from development, overuse of 
water, cultures are used as entertainment 
rather than tourists learning about their 
tradition.

Good: income for development, 
employment, development of transport and 
infrastructure (ROADS and RAILWAYS)

TRADITIONS 
LOST
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Location Rainforests are located along the equator (0° latitude). 
Examples: South America (Brazil), Asia (Indonesia), Africa (Congo). 

Climate Hot and wet (humid). 
No seasons
Temperature range: 20-30°C (due to direct sunlight from the sun)
Precipitation range: 160 – 330mm/month or 2000mm per year

Vegetation Very dense and varied (e.g. banana and rubber trees). 

Animals Very dense and varied (e.g. apes, parrots, jaguars, insects)

Soil Not very fertile, as heavy rainfall washes nutrients away. This is known as 
leaching.
Most nutrients are in the top layer of the soil due to nutrient cycling from the 
decayed leaves. 

People Tribes have lived in rainforests for a long time (sustainable). 
New groups of people and companies have arrived more recently, trying to 
make money from the rainforests through logging, energy, mining…etc
(unsustainable)

SHRUB AND GROUND LAYER
• The forest floor is very dark and damp. There is little 

growth here as the sunlight cannot reach this layer.
• Trees have shallow roots as there is only a shallow layer of 

fertile soil.
• Most trees are evergreen, meaning they don’t drop their 

leaves (green all year round).

ANIMAL ADAPTATIONS
• Camouflage: animals (e.g. chameleon and leaf-tailed 

gecko) can blend into their surroundings to hide 
from predators.

• Some animals have suction cups on their feet and 
hands to help them climb up trees and leaves 
(e.g. red-eyed tree frog)

• Spider monkeys have long, strong arms and tails so 
they can swing between the trees in the upper 
canopy. Some animals spend their entire lives in the 
upper canopy. 

All parts of the rainforest ecosystem are linked together (climate, soil, water, animals, 
plants and people). If one of them changes, everything else is affected. 

Rainforests have very high BIODIVERSITY. 
Biodiversity is the variety of organisms living in a particular area (plants and animals)

• Rainforests contain around 50% of the world’s plants, animals and insect species.
• Rainforests are stable and productive as animals and plants do not need to deal with 

changing climates (one season all year round).
• Deforestation is causing a loss of biodiversity in the rainforest, as many animals and plants 

become endangered or extinct.

EMERGENT LAYER
• The trees can grow to over 40 meters high in order to 

find sunlight.

UPPER CANOPY 
• The leaves have drip tips to shed heavy rain.
• Large buttress roots support the tall trees.

LOWER CANOPY
Some plants have very large leaves so they can catch as 
much sunlight as possible. 
The fan palm, have large fan-shaped leaves which are 
segmented so that excess water drains away easily.

Plants pass on their 
nutrients when they 
are eaten by 
animals. There is a 
lot of vegetation = 
lots of animals. 

People remove trees 
(deforestation) = less carbon 
dioxide is removed from the 
atmosphere = more 
greenhouse gases = more 
climate change.

Trees absorb water = this water travels through the 
tree to the leaves = transpiration evaporates water 
from the trees’ leaves to the atmosphere = 
condensation in the atmosphere creates clouds = 
precipitation. The trees are one of the main reasons 
there is so much rainfall in the rainforest.
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These uses of the rainforest have a number of positive and negative impacts. 

People use the Amazon Rainforest in a number of ways. 

Cattle farming Clear land for massive, commercial cattle farms. These are sold.

Logging Cutting down hardwood trees to sell.

Hydro-electric energy Build dam and reservoir to create and sell hydro-electric energy. (e.g. Belo Monte dam in Brazil)

Mining Digging to extract iron ore, aluminum, copper, tin and gold to sell. (e.g. The Carajas Mine in Brazil)

Building roads Logging companies, cattle ranches, farms, mines need roads to reach them and transport products 
to the coast to export = roads built.

Urban growth Increasing population = increasing urban areas.
(e.g. Manaus’ pop. Grew 22% between 2000 – 2010 reaching 1.7million)

Subsistence farming Local famers clear the land using slash and burn and grow only enough food for their family to eat. 

SUSTAINABILITY IN THE RAINFOREST - meeting the needs of today, without harming the environment in the future. 

INTERNATIONAL AGREEMENT – DEBT RELIEF

Areas of the rainforest are given monetary value and used to repay outstanding debt. 
• e.g. In 2008 the USA reduced the debt that Peru owed them by $25 million. In 

exchange Peru had to conserve/look after part of their rainforest.

SELECTIVE LOGGING

Only selected trees are cut down, rather than cutting down all the trees in an area. They usually cut 
down the older trees. As a result the rainforest canopy is preserved where many of the animals live. 

POSITIVE impacts are ECONOMIC NEGATIVE impacts are ENVIRONMENTAL

Economic:
• Jobs – mines, farms, power stations, construction.
In Peru the Buenaventura mining company employs 3100 people.

• Economic development. Money from these companies helps country to 
develop.

In 2008 Brazil made $6.9 billion from selling cattle.

• Improved transportation make trading faster and easier = more is exported.

Environmental:
• Habitat loss – many animals live in the tree canopy. If the trees are cut down their habitats are lost.

• Loss of animal biodiversity – plant species are lost as they are deforested. Additionally animals are at risk as their homes 
are lost.

• Climate change – trees remove CO2 from the atmosphere during photosynthesis. If there are less trees, less CO2 is 
removed = more greenhouse gases in atmosphere.

There are no negative economic impacts of deforestation.

Deforestation in the Amazon

The Amazon Rainforest is the largest rainforest on earth, 
covering 8 million km2 of land. 
Since 1978, 750 000km2 of land has been deforested. This is 
three times the size of the UK!

Why is the land being deforested?
➢ 70% due to cattle farming

➢ 3% due to logging companies

➢ 2% due to mining, roads, settlement and energy 
extraction (hydro-electric power stations)

=

INTERNATIONAL AGREEMENT – CARBON SINK
Trees remove carbon dioxide during photosynthesis and are therefore 
known as carbon sinks. Rainforests are protected due to their role in 
reducing global warming.
• e.g. The Gola Forest in Sierra Leone (Africa) is protected for its role 

in reducing global warming, using money from the European 
Commission, French Government and NGOs.

Only cut down 
OLD trees, leave 

younger trees

NATIONAL PARKS and AFFORESTATION

Areas are protected from development and deforestation. 
• e.g. The Tumucumaque National park in Brazil is the largest in 

the world. It protects over 38,000 square kilometres of 
rainforest.

Afforestation is when new trees are planted as others are cut 
down. In some countries it is law to replant trees.

=
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PAPER 2 human geography
1.URBAN ISSUES and CHALLENGES 
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URBANISATION is the increase of people living in towns and cities. This causes URBAN GROWTH which is the increase in land area covered by cities.
• 1950: >33% of the world’s population lived in urban areas.
• 2015: 55% of the world’s population lived in urban areas.
• 2050: it is predicted 70% of the world’s population will live in urban areas.
WHY?

URBANISATION 

PUSH FACTORS PULL FACTORS

• Farming is hard and poorly paid

• Natural disasters (e.g. floods and 
earthquakes)

• Fewer doctors, hospitals, schools and 
transportation routes

• Better paid jobs
• Range of entertainment 

opportunities
• More and better doctors and 

hospitals
• More schools and better education
• Better transportation routes/public 

transport

Urban growth is currently occurring faster in LICs and NEEs.

➢ As a country develops their economy changes from agriculture (primary) to manufacturing 
(secondary) and services (tertiary). Most of the secondary and tertiary jobs are in towns and cities. 
When this occurs, lots of people move from rural to urban areas = rapid urbanisation. 

➢ LICs and NEEs are in stages 2 and 3 of the demographic transition model. In these stages there is a 
high birth rate and lower death rate. As a result more people are being born than are dying = the 
population naturally increases.

➢ In NEEs, a lot of economic development is happening  (e.g. Brazil, Mexico, China, India). This means 
lots of jobs are available in cities = people move to urban areas = urbanisation. 

URBAN GROWTH IN AN LIC or NEE : RIO DE JANEIRO

Natural increase. If a country has a higher birth rate than death rate, the population will 
naturally increase. This type of population is often found in stages 2 and 3 of the DTM where 
there is a high number of young adults (18-35 years) who are having lots of children and few 
older people who are dying due to improved healthcare. 

Rural to urban migration. The movement of people from the countryside to cities. 
It is caused by push factors (pushing people out of rural areas) and pull factors 
(pulling people to cities).

>

High rates of urbanisation are leading to the growth of megacities. A megacity is an urban area with over 10 million people living there (e.g. Mumbai in India).
There are now 34 megacities in the world, with more than 65% in LICs and NEEs. More megacities are expected to emerge in Asia and Africa by 2030.

Urban growth is currently occurring slowly in HICs

➢ HICs went through their industrial revolution a long time ago, whereas LICs and NEEs are 
going through their industrial revolution now. 

➢ In HICs there is a low death rate and even lower birth rate = the population is declining. 

➢ Counter-urbanisation in HICs is more common. People decide to leave cities and live in the 
surrounding countryside to get a better quality of life (less pollution, quieter, more space). 
They can commute to work due to improved transportation. 

URBAN GROWTH IN THE UK : BRISTOL

>

MORE
JOBS

LOW and LOW

THEN NOW
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RIO DE JANEIRO is located in Guanabara Bay, on the south-east coast of Brazil. It lies next to the 
Atlantic Ocean. It is the cultural capital of Brazil and 2nd largest city, with a population of 12.5 million.

It has a growing global importance as an industrial and finance centre.
2014- World Cup
2016- Olympics 
Every year world famous  Rio Carnival. 
Many people have moved to Rio from rural Brazil and wider countries, including South Korea, China, 
UK, USA, Portugal (due to shared language), Argentina and Bolivia. 

Urban growth in Rio de Janeiro has created many social and economic OPPORTUNITIES

Opportunity ✓ Evidence of opportunities Rio

Jobs

Jobs with higher 
wages (tertiary)

• Rio provides >6% of all jobs in Brazil.
• Rio is home to many manufacturing industries, (pharmaceuticals, clothing, 

furniture and processed foods) and service industries (banking, insurance). 
• As Rio grows there are many jobs in construction

JOBS BRING MONEY INO THE ECONOMY

Better access to 
education

• Rio provide grants to poor families to encourage children to attend school.
• Rio have many volunteers who help in schools.
• There are adult classes to help adults gain skills = better jobs

EDUCATION GIVES PEOPLE SKILLS FOR LIFE AND JOBS

Better access to
services

• Rio has a new nuclear generator and hydro-electric power station = more 
energy produced.

• 60km of new electricity lines = better access to energy
• By 2014, 95% of Rio had access to a mains water supply. This was due to 7 

new water treatment plants and 300km of new water pipes being laid.

PEOPLE HAVE CLEAN WATER AND ELECTRICITY

Better access to 
healthcare

• Some areas in Brazil (Barra de Tijuna) have a life expectancy of 80 years old. 
Brazil (as a country) has an average life expectancy of 63 years. 

• Medical staff go into favelas and offer emergency medication to people’s 
homes.

PEOPLE ARE HEALTHIER THEY CAN WORK FOR LONGER

Urban growth in Rio has also created many social, economic & environmental CHALLENGES

Challenge ꭓ Evidence of challenges n Rio

Lack of healthcare
In 2013 only 55% of the city had a local family health clinic.

PEOPLE ARE NOT WELL AND MIGHT DIE

Lack of water supply
Around 12% of Rio does not have access to running water.

PEOPLE WILL NOT HAVE ANYTHING TO DRINK

Unemployment and 
informal sector jobs 

Many people are unemployed or work in the informal sector (e.g. street 
vendor), which are poorly paid, no contract, no taxes paid.

PEOPLE DO NOT HAVE GOOD JOBS THEY DO NOT GET PAID VERY MUCH

Air pollution
Caused by too many cars and growth of factories = 5000 deaths per year.

PEOPLE DIE BEAUSE THE AIR IS DIRTY

Water pollution 

Caused by sewage running into rivers (200 tonnes/day) and industrial 
waste from factories and oil spills.

WATER IS DIRTY PEOPLE WILL GET ILL IF THEY DRINK IT

Creation of squatter 
settlements (favelas)

These are illegal settlements on the outskirts of cities where people have 
built homes on land they do not own. Characteristics:
• Poorly built homes using basic materials 
• Houses built on steep slopes = landslides (e.g. 2010: 224 killed and 

13,000 lost their homes) and limited road access

NO ELECTRICITY                                 BAD WATER SUPPLY 
PROBLEMS WITH DRUGS                  LOTS OF BABIES DIE

URBAN PLANNING: improving quality of life in favelas.
Favela Bairro Project is a site and service scheme that improves quality of life in Complexo de Alemao
(favela in north Rio).
• Roads have been improved and paved
• Improved access to water pipes and sanitation
• Hillsides strengthened to prevent landslides
• New healthcare, leisure and education facilities
• Cable car has been installed that connects favela to centre of Ipanema (central Rio). Favela 

residents given free return daily ticket.
• A Pacifying Police Unit (UPP) was set up = less crime

Successful because: access/mobility is better = access to jobs in city centre, improved healthcare, 
education, access to services, less crime, fewer landslides. 

Unsuccessful because: new infrastructure not maintained and residents did not have skills to fix it, area 
improved = increase in demand to live there = increase in rent = poorest had to move, budget of US$1 
billion could not help all favelas.
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The UK’s population is unevenly distributed.
• 82% of people live in urban areas
• 32% live in London and the South East
• Sparse populations – Scotland and Wales

Why do more people live in urban areas?
• Higher paid jobs and better working conditions in tertiary 

and quaternary sector, more entertainment options, 
better transport, more housing, better healthcare and 
education.

Why do more people live in the south-east?
• Warmer, less rainfall, flatter land in the SE. In central 

Scotland and Wales its is colder, more rainfall and 
mountainous. 

Bristol is located in the south-west of England. It’s population 
is 440,500 people, which is expected to grow to 500,000 by 
2029.

International migration has accounted for 50% of Bristol’s 
population growth. There are 50 countries represented in its 
population. 

High levels of international migration have had many positive 
and negative impacts:
➢ Hard working workforce that bring new skills = contribute 

to local/national economy
➢ Pressure on housing, healthcare and education

Why do people migrate to Bristol?
• Culture/entertainment– sport venues, theatres, music 

venues, cathedrals
• Two cathedrals – religious importance
• Two universities – higher education
• Transport (M4, M5, rail) link Bristol to UK
• Transport (ports/airports) link Bristol to Europe and USA.
• Economic growth – in tertiary and quaternary industries 

= jobs (finance, technology, aerospace, media, defence)

OPPORTUNITIES IN BRISTOL

Bristol is constantly changing as it grows (population, economy, 
industrialisation, de-industrialisation, regeneration)  . These changes create a 
number of social, economic & environmental opportunities. 

SOCIAL OPPORTUNITIES 
• New shopping centres: Cabot’s Circus in the city centre

and Cribbs Causeway on the outskirts of the city offer
residents shops, cinemas, restaurants,
accommodation, jobs…etc.

• Improved transportation links (e.g. an integrated transport system, 
metrobus, electrification of the trains to London and improved public 
transport) = people can get around Bristol faster and the air is cleaner (due 
to less cars = less pollution).

ECONOMIC OPPORTUNITIES 
• Growth of high-tech industries due to access to highly skilled university 

graduates, research facilities, clean non-polluted environment, cheaper 
land, superfast broadband speeds (the government gave £100million to 
create a super connected city). Companies include: Hewlett-Packard, 
Toshiba, Aardman Animations (clay films), 

ENVIRONMENTAL OPPORTUNITIES 

As the city has grown, Bristol has created transport systems to reduce traffic 
congestion.
• Bristol’s Integrated Transport System links different forms of public

transport. (e.g. part of the ITS is the Rapid Transit Network which connects 
three bus routes, the Temple Meads railway station and park and ride 
network).

• They have also improved the rail links through electrification of the line to 
London = greener energy and faster connection to London.

EXAMPLE: In 2015 Bristol became the 1st UK city to be awarded the status of: 
European Green Capital. 
Their current goals and achievements include:
• To reduce energy use by 30% and CO2 emissions by 40% by 2020; In 2015 

100 electric car charging points were installed.
• In 2015 every primary pupil in Bristol planted a tree

to increase Bristol’s green coverage.

Population 
Distribution

The way something is spread out 
over an area.

Industrialisation Growth of secondary 
manufacturing

De-industrialisation Decline of secondary 
manufacturing

Post industrial 
economy

Economy is mainly tertiary and 
quaternary industries

Brownfield site Land that has previously been 
built on

Greenfield site Land that has never previously 
been built on

International 
Migration

The movement of people across 
countries.

Urban Growth The increase in the proportion of 
people living in urban areas.

Urban Sprawl Unplanned growth of urban areas 
into the surrounding rural area

Urban Greening Increasing the amount of green 
space in a city.

Social Inequalities Some areas have more 
opportunities than others.

Rural-urban Fringe The area on the edge of a city,
where it meets the countryside.

Green Belt Protected land at the rural-urban 
fringe where building is 
restricted.

Dereliction Areas that are abandoned and 
become run down

Urban Regeneration The reversal of urban decline 
through redevelopment, aiming 
to improve the local economy

Social Deprivation When a person or area is 
deprived of services and 
amenities.
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CHALLENGES IN BRISTOL

Bristol is constantly growing. These changes have created a number of challenges in Bristol, such as urban sprawl, derelict buildings, waste disposal, air pollution, social inequalities and housing 
pressure on the rural-urban fringe.

CHALLENGE: RISE IN DERELICT AREAS: 

Industrial decline in the 20th century was caused due to 
an increase in manufacturing abroad, closure of many 
inner city ports and rise in tertiary and quaternary 
industries. As a result many inner city areas, such as 
Stokes Croft, became abandoned, run-down and 
deprived. 

Plans to fix the challenge of derelict areas.
• Lottery grants have helped improve the area of Stokes 

Croft. The money has been used to redevelop buildings, 
attract new businesses and create green spaces.

• Artists are used public to make the area more appealing
• New music venues, independent shops and nightclubs 

have opened in the area = improving the area’s 
environment.

CHALLENGE: SOCIAL INEQUALITY

Some areas in Bristol are more deprived than others. This is know as 
social inequalities. It is due to a lack of investment from the government. 

CHALLENGE: AIR POLLUTION

Bristol is the most congested city in England = air pollution = 
200 deaths per year. 
The prevailing winds from the south-west blow pollution from 
the industrial area at Avonmouth over the city.

Plans to reduce air pollution:
• Frome Gateway: a walking/cycling route to the city centre.
• Electrical vehicle charging points in 40 car parks
• Poo bus: buses between Bath and Bristol Airport will run on bio-

methane gas produced from human waste.

FILWOOD STOKE BISHOP

➢1/3 of people live in low-income 
homes

➢Over 1300 crimes per year
➢36% of students get top GCSEs
➢Life expectancy is 78 years old
➢1/3 of people aged 16-24 are 

unemployed
➢Poor access to fresh fruit & veg.
➢62% of people feel unsafe at night

➢ Fewer than 4% live in poverty

➢ Less than 30 crimes per year
➢ 94% of students get top GCSEs 

and 50% have a degree
➢ Life expectancy is 83 years old
➢ 3% of people are unemployed
➢ Highest level of car ownership in 

the city

EXAMPLE OF REGENERATION: THE TEMPLE QUARTER, BRISTOL.

The Temple Quarter is located in central Bristol. 

It was developed in the 18th century as a industrial 
area (glassworks, gasworks, ironworks, lighting). In 
1841 a railway line was added. 

The closing of the city port and growth of tertiary 
and quaternary industries = many factories closed 
and people moved away.
The area became rundown, abandoned and 
derelict.

The government decided to do something 
and began a massive Urban Regeneration 

project. Successful urban regeneration 
must improve an area socially 

economically and environmentally.

Redeveloping brownfield sites is often 
more expensive as the land must be 

cleared first and it might be contaminated 
from previous industrial use. However, it 

is always the preferred option. 

Social improvements:
• New transport links (e.g. new bridge across the River Avon to the Bristol Arena)
• Improved transport links (e.g. electrification of the rail link to London = faster)
• Improved public transport – ITS and rapid transit network
• New entertainment: Bristol Arena: theatre that seats 4000 people for conventions, 

exhibitions and concerts. It also can host sporting events for 12,000 people.
Economic improvements:
• Jobs: Enterprise Zones offer incentives (e.g. low rent) to businesses to move to the area
• Jobs: Engine Shed – high tech hub attracts quaternary industries
• Jobs: New office developments such as Glass Wharf and Temple Studios
Environmental improvements:
• Improved public transport (ITS, RTN, improved Temple Meads station) = encourages 

people to use it and not drive = less air, noise and visual pollution.
• Electrification of the line between London and Bristol = greener (less pollution)

powered
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SUSTAINABLE URBAN PLANNING

Sustainable cities are cities that meet the needs of the people who live in them today, without meaning that future generations do not have their needs met. 
It means behaving in a way that does not irreversibly damage the environment or use up resources faster than they can be replaced.

FREIBERG: A SUSTAINABLE CITY TRAFFIC MANAGEMENT STRATEGIES

Freiburg is located in the south-west of Germany. In 1970 is set a goal to become a sustainable urban 
area.

Preventing the overuse of water: water conservation – collecting and recycling water to prevent 
overuse.

Collecting and recycling water: 
• Green roof gardens with water harvesting systems, which collect rainwater to reuse.
• Waste water systems allows rainwater to be retained, reused or to seep back into the ground

(e.g. permeable pavements).

Prevent overuse of water: 
• Toilets installed that use less water to flush = people use less water.
• Water meters that remind residents how much water they are using = people use less water

Preventing the overuse of energy and increasing the production of energy from renewable sources. 

Freiburg plans to be 100% powered by renewable energy by 2050. This will require many residents to 
half their current use of energy.

Renewable energies
• It is one of the sunniest cities in Germany so solar power is used. There are approximately 400 

solar panels installations in the city, including at the railway station and football stadium. 

Prevent overuse of energy: 
• The government provide incentives to encourage people to become more energy efficient, by 

allowing homeowners to sell any excess energy to the national grid. 

Increasing the amount of green spaces. Green spaces are environmentally sustainable as they provide 
clean air, habitats and prevent flooding during intense rainfall. They are also socially sustainable as 
they create a calm, relaxing space for people to spend time and encourage exercise.

• Afforestation – 75% of the deforested trees are re-grown every year.

• River Dreisam does not have any flood management strategies and provides natural habitats for 
animals and vegetation.

• 44,000 trees have been planted in the city.

• In the Riselfield District, 78 hectares are built on and 240 hectares are open space. 

Traffic congestion can lead to a number of problems: 
• Air pollution, health problems (e.g. asthma), higher fuel consumption, accidents, increased journey 

times, noise and visual pollution, loss of habitats, cost of maintaining roads…etc.

There are many traffic management strategies to reduce the issue of traffic congestion.

CYCLE ROUTES are often provided alongside existing main roads, with some new cycle paths that 
exclude cars. There are many benefits of cycling.
• Increase exercise, improve health, reduce air pollution
• reduce stress, reduce congestion.

The number of people cycling in Bristol has doubled in the last 10 years.

PARK AND RIDE: Free car parks are available on the outskirts of the city. People then take the bus into 
the city centre. One bus with 40 passengers causes less congestion than 20 cars with 2 people in each

They have social, economic and environmental impacts: Less cars in the city = less congestions = less 
pollution (air, visual, noise), less time wasted in traffic, less accidents, less space needed in the city 
centre for car parks.

Bristol has three Park and Ride Schemes around the city.

Congestion Charge – motorists pay £11.50 to drive the centre of London. This means more people are 
likely going to use public transport as it is cheaper. It dramatically reduced the number of cars in 
London (by 21% in just 3 years). It has also reduced accidents, pollution and shortened journey times.

Oyster Cards – integrated payment cards that can be used on a variety of different
types of public transport. This encourages people to use public transport
as it is easier and more convenient. 

Car Pool – people are encouraged to share car journeys together. Benefits include cheaper fuel, less 
congestion, less pollution and reduced overall car service costs (as you will be using your car less).40% forested

56% conservation

park      &   ride

Pay to drive

+ =
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3. RESOURCE MANAGEMENT
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THE CHALLENGE OF RESOURCE MANAGEMENT 

Food

Food is important because it affects your health. The 
World Health Organisation says we need 2000-2400 
calories per day to be healthy. If you do not have 
sufficient food you become malnourished or suffer 
from undernutrition.
• Food surplus: North America, Europe, Australia, 

Russia, UK, USA
• Food deficit: Africa (e.g. Chad, Congo, Ethiopia)

Water

Water is important as we need it for our health and for 
economic development (agriculture, manufacturing, 
cleaning, drinking). 
• Water surplus: areas where there is high rainfall and 

water storage (aquifers/reservoirs). E.g. USA, 
Canada, Europe, Russia

• Water deficit: areas where there is low rainfall and a 
lack of water storage. E.g. Africa, Brazil, Argentina, 
Australia, China.

Energy

Energy is important because it is used to build homes, heat homes, power machinery,
make food…etc. It is also traded between countries and so helps a country develop.
HICs consume (use)  far more energy than LICs and NEEs.
• LICs – use very little energy (few machines, lack of processed foods, few families use 

power in their homes).
• NEEs – use more energy (increase in factories = increased use of machines = more 

energy used).
• HICs – use the most energy (lots of energy used in industries and homes, people eat a 

lot of processed foods.

WORLD’S ESSENTIAL RESOURCES

THE UK

FOOD WATER ENERGY

40% of all food consumed in the UK is imported. This is due to:
➢ Food is cheaper to make food in LICs.
➢ Demand for exotic foods (mangoes, bananas)
➢ Demand for seasonal foods all year round. People want 

strawberries all year round. Not just the summer.

How has the UK responded?

Organic Farming:  farming that does not use chemicals. It is usually 
small scale farms, that produce seasonal, local food. 
(e.g. Riverford Farm – vegetables and milk produced in Devon)
✓ Uses natural predators instead of pesticides
✓ Crop rotation is used instead of fertilisers
✓ More people are employed, due to lack of machinery used.

ꭕ More expensive because yields are low (less food is produced)
ꭕ Charge a lot to make a profit.

Agribusiness: large scale intensive farms that use lots of 
machinery and chemicals to increase food production. (e.g. 
Lynford Farm – 570 hectare farm producing a lot of potatoes, 
sugar beet and wheat, using chemicals, machinery and irrigation)

• Hedges are cut down = large fields
• Technology – GM crops, hydroponics, high yielding varieties

✓ More food can be produced = less needs to be imported. 
✓ Use of machinery = fewer people employed = cheap food.
ꭕ Harms the ecosystem due to use of chemicals = water 

pollution. 

The demand for water in the UK has increased in recent years. 

(e.g. households use 70% more water.

• More wealth = more household appliances that use water 
• Population increase & people wash more often
• Increase in water used for industrial factories.
Distribution of water in the UK:
Water surplus: areas where there is high rainfall and low 
population (e.g. central Wales and Scotland)
Water deficit: areas where there is a low rainfall and high 
population (e.g. south east England and central England).
Water transfer schemes move water from areas of surplus to 
areas of deficit. The government proposed a UK wide water 
grid in 2006, however it was not built due to high costs, 
pollution and impact on ecosystems. Some water transfer 
schemes do exist.  
Causes of water pollution: Only 27% of water in the UK is 
classified as clean. 
• Pesticides and fertilizers in farming = eutrophication
• Waste (chemicals/metals) from factories goes into rivers

Impacts of water pollution:
• Waste from factories = toxic water = harm wildlife & 

humans
• Fertilizers get into water = growth of algae

= lack of oxygen and light in the pond = wildlife die 
(eutrophication)

Water management schemes:
• Water treatment plants remove bacteria, algae and 

chemicals
• Sewage systems are improved  

The UK’s energy mix:
• 52.6% fossil fuels (coal, gas and oil) 
• 21% nuclear energy. 
• 24.7% renewable energies (solar, wind, hydro-electric, tidal)

Fossil fuels are used less in the UK because: a) 75% of oil and gas 
reserves are gone, b) 100% of coalfields are closed down & c) the EU 
fines companies who release too many greenhouse gases.

Renewable energies are used more because the government has 
been investing in these sources.

Fossil fuels will still be used in the future because
coal is cheap to import
new nuclear stations and renewable energy infrastructure is 
expensive

Economic and Environmental impact of each energy type

Fossil Fuels:
• Ec. Coal must now be imported from South Africa.
• Ec. Fossil fuels release greenhouse gases = global warming. The 

impacts of global warming are expensive to fix

• En. Greenhouse gases = global warming.
• En. Coal mines need land to be cleared = loss of habitats

Renewable Energies:
• Ec. New infrastructure is expensive to build

• En. Wind turbines and solar panels = visual pollution and affect 
ecosystems. Noisy = wildlife do not like this.

Nuclear Power:
• Ec. Nuclear power stations are expensive to build (£18 billion)
• Ec. Radioactive waste must be carefully stored = expensive.
• En. Warm water waste can harm local ecosystems
• En. Radioactive leaks harm people and wildlife (e.g. cancer)
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Food supply
Where food is grown.
• High food supply: countries with high populations (China, India)
• High food supply: countries with investment and use of machinery (HICs)

Food consumption

Where food is eaten.
• High food consumption in HICs (USA, Canada, UK, France) and low food consumption: LICs 

(many African countries)
Future development and population growth will affect food consumption patterns.
• Countries with increasing populations need more food for the extra people. 
• As a country develops, people start to eat more meat and processed foods. 

Food security
When a population has access to enough safe, affordable, nutritious food to maintain a healthy 
and active life.

Food insecurity When a population does not have access to enough safe, affordable and nutritious food. 

Undernourishment a poor diet with a lack of nutrients and vitamin

Climate (physical)

• Reliable rainfall and
mild climate
= food surplus.

Conflict (human)

War  = food deficit
• Farmers are fighting/not farming.
• Political corruption = food aid does 

not reach the most vulnerable.

Technology (human)

• HICs use technology(e.g. GM crops, 
biotechnology, hydroponics, 
aeroponics), whereas HICs can. As 
a result more food is produced in 
HICs than LICs.

• HICs are able to afford seeds, 
technology, irrigation, fertilizers, 
GM crops = food surplus

Water Supply (physical)

• Food deficit occurs in countries 
where there is not enough water 
for crops to grow (e.g. lack of 
rainfall or lack of irrigation).

• Lack of rain (droughts), too much 
rain (floods) = food deficit.

Pests and Diseases (physical)

• HICs use GM crops and pesticides = 
less crops die = food surplus.

Poverty (human)

• LICs cannot afford seeds, 
technology, irrigation, fertilizer = 
food deficit. 

• LICs suffer from
more pests and diseases.

CAUSES OF FOOD SURPLUS FOOD DEFICIT

Famine & Undernutrition 

Famine: the widespread shortage of 
food.

Undernutrition: the lack of a balanced 
diet (not enough minerals/vitamins).

This is common in Southern Asia and 
Sub-Saharan African. The UN 
estimates that 258,000 people died in 
Somalia.

Food Riots and Social Unrest

Shortage of food = conflict as people 
fight over food. 

This is common in North Africa and 
the Middle East. Cost of oil and flour 
DOUBLED

Rising Food Prices

• Shortage of food = increase in 
demand of food = increase in price 
of food.

• In LICs the shortage of food can 
cause the price of basic foods (e.g. 
rice/maize) to become too 
expensive for the average family.

Soil Erosion

Soil erosion is when the top layer of 
fertile soil is removed by wind or 
water. 

It is caused by the same things that 
cause desertification:
• Overgrazing
• Over cultivation
• Deforestation

IMPACTS OF FOOD SURPLUS/FOOD DEFICIT

THANET EARTH: A LARGE SCALE AGRICULTURAL DEVELOPMENT
Thanet Earth is located in east Kent, in the south east of England. 

What?
➢ 5 greenhouses grow seasonal food all year using a hydroponics system.
➢ Large lights give artificial sunlight = longer growing seasons. Crops can be grown all year round.
➢ Rainwater is collected into 7 onsite reservoirs for irrigation
➢ Each greenhouse has its own power station providing its heat & lighting. The energy produced is sold and the waste 

produced (carbon dioxide and heat) is recycled. It is pumped back into the greenhouses to help the plants grow.

ADVANTAGES DISADVANTAGES

➢ 500 jobs.
➢ More food grown in UK, therefore less food imported 

= better food security.
➢ Less imported food = less food miles = less carbon 

emissions.

➢ A large area of green farmland was built on = habitats 
lost/ecosystem disrupted.

➢ Money goes to large companies rather than local 
communities.

➢ Greenhouses use artificial lights = very bright = visual 
pollution.
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The Green Revolution started in the 1960s. It aim was to increase food supply through using high yielding varieties (HYVs) 
of crops that produced high yields = food supply increased. They also introduced chemicals (pesticides, fertilizers) to 
increase yields = more food was produced. Unfortunately global population grew faster = not enough food produced.

THE NEW GREEN REVOLUTION began to respond to the shortage of food. They achieve it by:
✓ Use GM crops that are resistance to pests, drought, disease…etc. = less food lost.
✓ Recycle nutrients using crop rotation. Fields are given time to recover and gain back nutrients.
✓ Increase crop production in more fertile areas to avoid having to farm on marginal land (land that is not fertile).
✓ Create irrigation schemes that ensure there is enough water.
✓ Use APPROPRIATE TECHNOLOGIES. These are strategies that are appropriate to where they                                                

are being used. e.g. hydroponics is more appropriate in HICs due to the skills and money 
needed, whereas irrigation is appropriate everywhere. Machinery is more appropriate in 
HICs due to skills and money needed, whereas in LICs they use different methods (see image)

=

XX

JOBS=
large companies
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STRATEGIES TO INCREASE FOOD SUPPLY

Organic Farming / Permaculture

✓ No chemicals are used.
✓ Rainwater is collected and recycled using water harvesting tanks.
✓ Natural predators are used instead of pesticides.
✓ Soil is kept fertile using manure/compost instead of fertilizers. 

Urban Farming

Gardens are created on unused land in urban areas (allotments). These 
gardens are used to grow food. 

✓ Economic – people can sell their produce.
✓ Environmental – food does not travel far & brownfield sites are used.

Seasonal Food and Reduce Food Waste

Food is only grown in the season it naturally grows in (e.g. strawberries in 
the summer and apples in the autumn.

✓ Food miles are reduced as food does not travel as far = fewer carbon 
emissions (reduced carbon footprint).

✓ Boosts local economy as local food is brought.
✓ Less energy is used to grow the food (no additional heat or light is 

needed).

Buy from Sustainable Sources

✓ Do not buy meat from large scale intensive farms that use chemicals, 
lots of energy (in heating large indoor spaces) and produce lots of 
greenhouse gases.

✓ Do not buy fish from large scale intensive fish farms that use 
chemicals, large nets (that catch all species rather than what they 
want) or that use seabed dredging to collect shellfish. This process 
lifts up the entire of the seafloor = ecosystems destroyed.

STRATEGIES TO INCREASE FOOD SUPPLY SUSTAINABLY (increase food supply without harming the environment)

THE MAKUENI FOOD & WATER SECURITY 
PROGRAMME: 

A LOCAL SCHEME IN AN LIC/NIC TO INCREASE FOOD 
SUPPLY SUSTAINABLY

Where?

Makueni is located in south Kenya East Africa.
It has a population size of 885,000
Receives 500mm of rain per year 
They grow crops to feed their population (maize, 
sweat potatoes, millet)

Lack of rainfall + poverty + pests + lack of 
technology = food insecurity. 

In April, 2004, the charity ‘Just a Drop’ joined forces 
with the African Sand Dam Foundation to increase 
their food supply.

➢ Built a water harvesting tank on the roof of the 
school     

➢ Planted trees                                                                  
to prevent erosion. 

➢ Built a sand dam.

What is a sand dam?
A concrete wall is built across a river channel.
During Kenya’s rainy season, rain rushes down the 
slopes and picks up lots of sand/sediment. The 
concrete wall stops the water as it flows down the 
river.  
The energy of the river reduces = deposition of 
sand. Over the rainy season, more and more 
sediment is deposited, until eventually the river 
behind the dam is filled with sand. The sand is 
porous/permeable and so allows water to pass 
through. 
Finally  the sand river is full of water and acts as a 
aquifer. 
✓ Access to water for drinking, irrigation, cleaning
✓ NO water is lost due to evaporation in the hot 

climate.
✓ Sustainable because it is cheap, easy and does 

not require skills.

How did it help?
✓ Crop yields increased as there was a reliable 

water supply.
✓ Waterborne diseases decreased as the sand 

filtered the water.
✓ Kanyenyoni Primary School (463 students) 

have access to a clean and safe water supply. 

HYROPONICS and AEROPONICS

✓ The plants receive the precise amount of light, water, nutrients, fertilizers and pesticides to ensure all crops are healthy and grow quickly.
✓ They are grown in tanks, which can be stacked on top of each other = more crops grown in same space.
✓ Crops stay fresh for longer as they continue to grow as they are being shipped.
✓ It uses less water than traditional farming in soil.
ꭕ It requires expert knowledge/skills and can be expensive, therefore less suitable in LICs
ꭕ Some consumers say the food doesn’t taste as good as traditional farming. 

BIOTECHNOLOGY

Plants are genetically modified (GM) to make them more resistant. 
• Resistant to pests, diseases, salty soils, droughts…etc.
• Increase the vitamins in the crops or increase the food’s shelf life. 

Concerns of using GM crops: 
• Environmental: super weeds could develop, resistant to new crops
• Social: increase in number of allergies in humans since using GM crops

Why are they still used/good?
• The use of GM maize in the Philippines has increase yields by 24%. 

Increased yields Instead they increase yields = more products are sold 
= higher income = people can buy more food.

IRRIGATION

Irrigation is the artificial watering of land. It means that crops always have 
enough water to grow = increase in crop yields (more crops produced).
• Large scale schemes – reservoir and dams. Water from the reservoir 

is used to irrigate the crops.

• Drip irrigation – crops are watered just where the plants’ roots are.

Irrigation can cause sanlisation/salinty, which is when irrigated water 
evaporates, leaving behind salts and minerals on the soils and crops. 
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