
Geography GCSE – Tropical Rainforests 

Where are tropical rainforests found? 

TRF’s are found in a broad belt through the Tropics in: 

1. Central and South America 

2. South-east Asia 

3. Central Africa 

4. Northern Australia 
 

Characteristics of a tropical rainforest 

What is the climate like? 

Tropical rainforets thrive in warm and wet conditions.  The equatorial zone 

where they are found is characterised by high rainfall (over 2000mm a year) 

and high temperatures (averaging about 27°C) throughout the year. 

 The temperature is high and constant throughout the year.  This is 

because the powerful Sun is overhead for most of the time. 

 The rainfall is high.  This is because the global atmospheric circulation 

causes an area of low pressure to form at the Equator.  The rising air 

creates clouds and triggers heavy rain. 

 Rainfall varies throughout the year, with a distinct wet season lasting 

about six months.  This is due to a period of intense rainfall when the 

equatorial low pressure area is directly overhead. 

Climate data for Manaus, Brazil 

 

 



What are the soils like? 

Tropical rainforest soils are urprisingly infertile.  Most nutrients are found at the surface, 

where dead leaves decompose rapidly in the hot and humid conditions.  Many trees and 

plants have shallow roots to absorb these nutrients.  Fungi growing on the roots transfer 

nutrients straight from the air. This is a good example of nutrient cycling. 

Heavy rainfall can quickly dissolve and carry away nutrients.  This is called leaching.  Itleaves 

behind an infertile red, iron-rich soil called latosol. 

What plants and animals are there? 

Tropical rainforests support the largest number of species of any biome.  Over half of all 

plant and animal species on the planet live on just 7% of the land surface.  Tropical 

rainforests have a huge diodiversity, providing habitats for an enormous range of species. 

 Birds live in the canopy (branches) feeding on nectar from flowers. 

 Mammals, like monkeys and sloths, are well adapted to living in the trees. 

 Animals like deer and rodents live on the forest floor. 

Rainforest water and nutrient cycles 

Rainforest ecosystems are characterised by heavy convectional rainfall, high humidity, 

lushness of vegetation and nutrient-rich but shallow soil.  These factors give rise to a unique 

water and nutrient cycle. 

 

 

 

 

 

 

 

 

 

 

 

 

How have plants adapted to rainforests? 

A TRF is made up of layers.  The majority of plant and animal species are found in the 

canopy where there is most light.  In contrast, the forest floor is dark.  Plants and animals 

(biotic factors), along with fungi and bacteria on the forest floor, enjoy a close but fragile 

relationship with the abiotic factors such as soils, temperature and moisture.  Small changes 

to biotic or abiotic factors, such as deforestation or water pollution, can have serious knock-

on effects on the entire ecosystem. 



Stratification and vegetation adaptations in a tropical rainforest. 

 

 

Deforestation 

Deforestation is the cutting down of trees, often on a very large scale.  The 

timber is a highly valued export.  Deforestation means the land can be used for 

other profit-making enterprises, like cattle ranching, commercial farming, the 

production of rubber and palm oil. 

 

 

 

Deforestation Case Study – Malaysia  

 Malaysia is a country in South East Asia. 



 It is made up of Peninsular Malaysia and East 

Malaysia, which is part of the island of Borneo. 

 The natural vegetation in Malaysia is tropical 

rainforest. 

 67% of Malaysia’s land is covered by 

rainforest. 

 

The rate of deforestation in Malaysia is increasing faster than in any tropical 

country in the world.  Between 2000 and 2013, Malaysia’s total forest loss was 

an area larger than Denmark. 

What are the threats to Malaysia’s rainforests? 

1. Logging 

Malaysia became the world’s largest exporter of tropical wood in the 1980s.  

Clear felling, where all trees are chopped down in an area, was common.  This 

led to the total destruction of forest habitats.  Recently clear felling has largely 

been replaced by selective logging, where only fully-grown trees are cut down.  

Trees that have important ecological value are left unharmed. 

2. Mineral extraction 

Mining (mainly tin and smelting) is common in Peninsular Malaysia.  Rainforest 

has been cleared for mining and road construction.  Drilling for oil and gas has 

recently started on Borneo. 

3. Population pressure 

In the past, poor urban people were encouraged by the government to move 

into the countryside from the rapidly growing cities.  This is called 

transmigration.  Between 1956 and the 1980s, about 15 000 hectares of 

rainforest was felled for the settlers.  Many then set up plantations. 

4. Subsistence farming 

Tribal people living in the rainforest practise subsistence farming.  

Traditionally, local communities would hunt and gather food from the forest 

and grow some food crops in cleared pockets of forest.  This type of farming is 

small scale and sustainable.  One method of clearing land is ‘slash and burn’.  
This involves the use of fire to clear the land.  The burning creates valuable 

nutrients that help plants to grow.  These fires can grow out of control, 

destroying large areas of forest. 

5. Commercial farming 

Malaysia is the largest exporter of palm oil in the world.  During the 1970’s, 

large areas of land were converted to palm oil plantations.  Plantation owners 

receive 10-year tax incentives, so increasing amounts of land have been 

converted to plantations. 
 

Impacts of deforestation on Malaysia 

1. Soil erosion 



Soil takes thousands of years to form – but it can be stripped away in a matter 

of hours.  Removal of soil by wind and rain is called soil erosion.  The roots of 

trees and plants bind the soil together.  So deforestation means that soil can 

easily become loose and erode away. 

2. Loss of biodiversity 

Biodiversity is a measure of the variety of plants and animals in a particular 

ecosystem.  Rainforests are the most biodiverse ecosystem in the world.  

Deforestation destroys the ecosystem and the many habitats that exist on the 

ground and in the trees.  This reduces the biodiversity. 

3. Contribution to climate change 

Deforestation can have an impact on local and global climates.  During 

photosynthesis, trees absorb CO₂ and emit oxygen.  CO₂ is a greenhouse gas 
that is partly responsible for global warming.  By absorbing CO₂, trees store the 
carbon and help to reduce the rate of global warming. 

So, deforestation can affect climate because: 

 Trees give off moisture by the process of transpiration; deforestation 

reduces the moisture in the air resulting in a drier climate 

 The process of evaporation uses up heat and cools the air; if trees are 

cut down, this cooling ceases and temperatures rise. 

4. Economic development 

Deforestation in many parts of the world is driven by profit.  However, whilst 

deforestation may result in short-term economic gains, it may lead to long-

term losses. 

Economic Gains 

 Development of land for mining, farming and energy will lead to jobs 

both directly (construction, farming) and indirectly (supply and support 

industries) 

 Companies will pay taxes to the government which can be used to 

improve public services, such as education and water supply 

 Improved transport infrastructure opens up new areas for industrial 

development and tourism 

 Products such as oil palm and rubber provide raw materials for 

processing industries 

 Hydro-electric power will provide cheap and plentiful energy 

 Minerals such as gold are very valuable 

 

 

 

Economic Losses 

 Pollution of water sources and an increasingly dry climate may result in 

water shortages 

 Fires can cause harmful pollution.  They can burn out of control, 

destroying vast areas of valuable forest 



 Rising temperatures could devastate some forms of farming such as 

growing tea, fruit and flowers 

 Plants that could bring huge medical benefits and high profits may 

become extinct 

 Climate change could have economic costs as people have to adapt to 

living in a warmer world 

 The number of tourists attracted by rainforests could decrease 

 

Managng Tropical Rainforests 

Tropical rainforests are perhaps the most endangered ecosystem on Earth.  

Every two seconds an area of rainforest the size of a football field (about one 

hectare) is being destroyed.  That’s over 1500 hectares an hour. 

 Tropical rainforests once covered over 15.5 million km².  The figure is 

now just over 6.2 million km².   

 An area of rainforest the size of China has been lost. 

 
Rates of tropical deforestation 2010-2015 

 

 

 

 

 

 

 

 

 

 

Why should tropical rainforests be protected? 
 

  



 

How can rainforests be managed sustainably? 

To protect the world’s tropical rainforests they need to be managed 

sustainably.  There are two main reasons for this: 

 to ensure that rainforests remain a lasting resource for future 

generations 

 to allow valuable rainforest resources to be used without causing long-

term damage to the environment. 
 

1. Selective logging and replanting 

The most damaging form of deforestation is clear felling.  All trees big and 

small, are chopped down in the area being cleared.  This completely destroys 

the ecosytem.  A more sustainable approach to logging involves selective 

logging.  Managed carefully, this technique – which was introduced in Malaysia 

in 1977 – is completely sustainable. 

Malaysia’s management system 

 2 years before felling: Pre-felling study to identify what is there. 

 1 year before felling: Trees marked for felling.  Arrows painted on trees 

to indicate direction of felling to avoid damaging other valuable trees. 

 Felling: Trees felled by licence-holders. 

 3-6 months after felling: Survey to check what has been felled.  

Prosecution may result from illegal felling. 

 2 years after felling: Treatment plan drawn up to restore forest. 

 5-10 years after felling: Remedial and regeneration work by state 

forestry officials.  Replacement trees planted. 

 30-40 years after felling: Cycle begins again. 

 

 

 

2. Conservation and education 



Rainforest can be preserved in conservation areas, such as national parks or 

nature reserves.  These areas can be used for education, scientific research and 

tourism.  Recently, large international businesses have supported conservation 

projects in exchange for carrying out scientific research or the provision of raw 

materials. 

 

3. Ecotourism 

Countries like Costa Rica, Belize and Malaysia have promoted their forests for 

ecotourism.  Ecotourism aims to introduce people to the natural world, to 

benefit local communities and protect the environment for the future.  

Through income generated by ecotourism, local people and governments 

benefit from retaining and protecting their rainforest trees.  This is a more 

sustainable option than cutting them down for short-term profit. 
 

4. International agreements 

Rainforests are now understood to be of global importance.  They absorb 

carbon dioxide from the atmosphere, releasing oxygen and maintaining levels 

of humidity.  International agreements have been made to help protect 

rainforests. 
 

5. Hardwood forestry 

The forest Stewardship Council (FSC) is an international organisation that 

promotes sustainable forestry.  Products sourced from sustainably managed 

forests carry the FSC label.  The FSC tries to educate manufacturers and 

consumers about the need to buy sustainable hardwood like mahogany.  It 

aims to reduce demand for the rare and valuable hardwoods. 
 

6. Debt reduction 

Some countries have borrowed money to fund developments.  To pay off these 

debts some have raised money from massive deforestation programmes.  

Recently, some donor countries and organisations have reduced debts in 

return for agreement that rainforests will not be deforested.  This has become 

known as ‘debt-for-nature swapping.’  
 

 

 

 

 

 

 

RAINFOREST GLOSSARY 
Buttress – Because the soil is not very fertile in rainforests, the taller trees 

have developed buttress roots. These roots give extra support for the tree, 



which is not able to grow deep rooting systems that such a tall tree would 

ordinarily grow to stabilize. 

Canopy – The third layer of a forest formed from the lofty parts of trees. In 

a tropical rainforest, the canopy is made up of flat-crowned trees. 

Conservation – Is the preservation of natural species and environments 

from excessive exploitation by humans. This involves help from citizens, 

governments and scientists. 

Deforestation – The destruction or clearing of a forest; the long-term or 

permanent removal of forests. 

Ecosystem – A biologically interdependent region that may be as small as 

a pond or as big as a planet. 

Emergent – The uppermost layer of trees in the rainforest are also known 

as the dominants. This fourth layer consisting of the tops of the tallest 

trees. 

Equator – It is an imaginary line between the Northern and Southern 

Hemisphere also known as the Tropic of Cancer. 

Extinction – Occurs when the very last member of any species dies out. 

This can be caused by the destruction of its habitat, over hunting or a 

failure to compete with predators. 

Forest floor – Is the first level of a rainforest. This is the ground layer 

made up of tree roots, soil and decaying matter. 

Greenhouse effect – The heating of the lower atmosphere that occurs 

when carbon dioxide traps heat that would otherwise escape into space. 

Slash & burn – The method in which people clear land by cutting down 

patches of forest and burning the debris. If this is done to a piece of land to 

many times over without letting the land cultivate, it can become 

permanently damaged. 

Species – Is a type of race or breed. A group of plants or animals that are 

able to produce new plants or animals sharing the same traits of its 

predecessor. 

Sustainable – The using of products of nature in a way that will not 

permanently destroy them for future use. Sustainable resources allow for 

the resources to regenerate before being used again. 



Topsoil – Is the soil above the stony ground. This earth is held in place by 

the trees. Once the trees are cut down the soil is washed away by rains. 

Tribe – A community of people who live together with a shared way of life. 

Tropical rainforest – Is an evergreen forest located at low elevations in 

regions between the Tropics of Cancer and Capricorn. Abundant rainfall 

and very warm weather characterize tropical rainforests. This is why there 

are so many different types of vegetation there. 

Understory – The forest layer below the canopy that includes small trees & 

young canopy trees. This is the second layer of a rainforest. 

 

 

 

GCSE Practice questions 

 

Q1 Describe and explain the main plant adaptations in a tropical rainforest 

environment. (6 marks) 
 

Q2 Evaluate two possible environmental impacts of developments 

like the Bakun Dam in Malaysia. (4 marks) 

 

Q3 Explain, with reference to an example, why it is important to 

retain biodiversity. (4 marks) 

 

Q4 ‘The rainforest is more valuable when left intact than when 

destroyed.’  Using a case study, use examples to support or challenge 

this view. (9 marks) 

 

Q5 Describe and explain two benefits of international cooperation in 

sustainably managing tropical rainforests. (4 marks) 
 

 

 

 

 

 

 

 

 



Q6 

 



Q7 
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