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Figure 6

Tropical Rainforests

Tropical rainforest covers approximately 6% of the Earth’s surface, most of which is found
between the tropics.

The global distribution of tropical rainforest

The tropical rainforest climate
Each area of tropical rainforest is unique, but they often share common climatic characteristics.  
Tropical rainforests have high temperatures throughout the year with no big seasonal differences.  
Rainfall varies throughout the year but is generally high and levels of humidity are also high.

Example of a rainforest climate – Manaus (Brazil) 3°S  60°W

The tropical rainforest ecosystem
The hot, wet climate creates ideal conditions for plants to grow quickly and also encourages 
decay.  It is estimated that there are approximately 10 tonnes of leaf fall per hectare per year.  
The leaf litter, together with dead animal life quickly decomposes, returning minerals to the soil.  
These minerals are rapidly absorbed by plants, so few nutrients stay in the soil.  The soil is usually 
of poor quality. 

The tropical rainforest has a vertical structure, with plants responding to levels of moisture and 
light.  Consequently, there is a great diversity of plants and animals.  It is thought that tropical 
rainforests contain over 60% of the world’s biodiversity, representing over one million species.  
In parts of the Amazon rainforest it is estimated that, on average, in one hectare of land there are 
over 1500 species of fish, 2000 bird species and 40 000 species of insect.  All of these plants and 
animals form a complex food web, depending on each other to survive.
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The structure of the rainforest
The tropical rainforest has a complex layered structure, with each layer responding to the amount 
of light and moisture available.  Plants and animals have adapted to the particular conditions found 
in the rainforest and are often interdependent.  Consequently, damaging or removing parts of the 
rainforest can result in changes to the system as a whole.

The emergent layer
A small number of trees break through the 
canopy into the emergent layer.  These 
giant trees have huge crowns and often 
have waxy leaves to cope with strong 
sunlight and wind.  The largest trees have 
developed buttress roots to keep them 
stable in the shallow soil.

The canopy layer
The canopy layer forms an umbrella of 
vegetation including many varieties of 
trees and vines.  The canopy layer stops 
light reaching the lower layers of the 
forest.  A lot of rainfall is intercepted in the 
canopy layer.  Leaves have developed 
flexible stems so that they turn towards the 
sun, and the leaves have drip tips that help 
water to drain quickly.  Lianas use trees as 
support to reach the light and other plants 
grow on the branches of trees.  Many 
animals live in the canopy, using tree 
branches to move around and stay safe 
from ground predators.

The understory layer
The understory layer is made up of young 
trees, shrubs and short-stemmed plants.  
Little light and rainfall reaches this area but 
humidity can be high, suiting animals that 
like to live in warm, damp conditions such 
as frogs and insects, which, in turn, attract 
birds and bats.

The forest floor layer
Very little light reaches the forest floor and 
humidity is high.  Most of the vegetation 
uses nutrients from the decaying leaves 
and fallen branches.  The decaying litter is 
an ideal source of food for worms, beetles, 
slugs and termites.  These conditions are 
ideal for fungi and insects.
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Figure 7

The Importance of Tropical Rainforests

The value of tropical rainforests

Tropical rainforest areas provide opportunities for a wide range of 
economic activities, including agriculture, logging, mining and tourism. 
This provides benefits for local communities and generates valuable 
export finance.

Tropical rainforests are not only a local extractive resource, they may also hold the key to ensuring 
future food supplies and medical cures.  Tropical rainforests are also an important part of the global 
carbon balance.  As a result, deforestation of tropical rainforests is likely to have consequences at 
a variety of scales.

Economic

It is estimated that between 20% and 30% of modern medicines come 
from the rainforest, including drugs for cancer, heart conditions, diabetes 
and a number of tropical diseases.  Many species of rainforest plant 
have not yet been tested for their medical properties.

Medicine

Tropical rainforests provide an opportunity for scientific and 
environmental research.  This research can raise awareness about 
global environmental issues and identify ways to conserve the natural 
environment.

Scientific research

Tropical rainforests are often referred to as ‘the lungs of the world’ 
because they act as a carbon dioxide sink.  When forests are cleared 
and burned, carbon dioxide is released into the atmosphere.

Global climate

Tropical rainforest areas are home to many indigenous groups of 
people.  These people have lived in the forest for generations.  They 
have a culture which encompasses an understanding of how to live in 
harmony with the forest.

Cultural diversity

Tropical rainforests are one of the most species-rich global ecosystems.  
The Amazon rainforest has over two million species of insect.Biodiversity

Forest cover protects the soil from heavy rainfall and erosion.  It reduces 
the amount of water and silt washing into rivers, reducing flood risks.Reduce flood risks

Rainforests provide a wide range of plant-based raw materials such as 
rubber, cotton, dyes and resin.  Also, forest plants and timber are used 
for construction.

Plant products

A lot of edible plants grow in the rainforest.  These include coffee, cocoa 
and various types of nuts, fruits, cereals and berries.  Rivers contain a 
variety of fish.

Food
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Figure 8

The IndoMet Coal Project in Kalimantan (Indonesia)

Indonesia – Factfile (2012)
Infant mortality:
GNI ($) per capita:
Access to clean water (rural):
Access to sanitation:

31/1000
3420
76%
59%

71 years
13% (2011)
857 (2011)
15%

Life expectancy:
% population living on less than $2 a day:
Energy use (kg of oil equivalent per capita):
Internet users:

Coal – the fuel of the future!
Coal is the most important global energy source for electricity generation and also supplies 
energy directly to a number of large industries.  Indonesia has huge reserves of coal and is one 
of the world’s major producers and exporters, with growing markets in China and India. 
It is thought that coal will remain an important part of global energy production in the future.  
The introduction of cleaner coal-fired power stations and carbon capture will mean that the 
demand and price of coal will remain stable.  This creates a tremendous opportunity for economic 
development in Indonesia.  Internal electricity supplies can be extended, giving residential 
communities greater access to electricity.  Increased access to electricity will greatly improve 
services such as schools and health centres.  Also, it will encourage the development of industry, 
creating much needed employment.

In the late 1990s, large-scale coal deposits were discovered at five sites in Central and East 
Kalimantan, part of Indonesia.  Estimates suggested that the combined coal reserves in the area 
were over one billion tonnes.  In 2008, it was decided that one of the sites would be developed by 
opening up the area for mining, building associated transport links and a river port.
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Swallowed by coal
Thirty years ago, Samarinda was a sleepy 
village surrounded by tropical forest.  It was 
mostly known for its locally produced craft 
products.  Today Samarinda is the largest 
city in Indonesia’s East Kalimantan 
province, with nearly one million inhabitants.  
The forests have gone, opencast mines 
surround the city and giant coal barges pass 
down the River Mahakam taking coal to 
India, Japan, South Korea and beyond.  The 
area is unrecognisable to those who left 
thirty years ago.  Now, with the further 
development of the IndoMet Coal Project, 
mining is going to be expanded a few hundred kilometres west of Samarinda.  Mining 
companies are moving into this area to exploit a huge area which is densely forested, and 
famed for its tribal communities and wildlife.
The World Development Movement suggests that mining and the infrastructure needed to 
extract and export coal will ruin vast areas of forest, at great cost to people living in the area 
and to the environment.  Massive railway projects are planned and large waste dumps will be 
needed to support the industry.  This will lead to significant problems of pollution.  In other 
areas waste from mining has seeped into rivers and local villagers have reported that “the 
water is dark and dirty and undrinkable and makes your skin itch”.  Many local communities 
rely on the forest for their livelihood and the destruction of the area will mean the end of a 
rural culture that has existed for generations.

Indonesia – the world’s largest coal exporter – but at what cost?
The expansion of the IndoMet Coal Project could result in a billion tonnes of coal being dug up 
from an area of tropical rainforest.  The area affected will be over 350 000 hectares and 
environmentalists are concerned that the development will result in the large-scale destruction 
of the natural forest as well as polluting rivers and increasing the risk of soil erosion and 
flooding.  Supporters of the project say that all mining activities will be carried out in 
accordance with environmental laws and no mining will be carried out in areas of protected 
forest.  Also, they say that before any mining is started, a detailed study of the area will be 
carried out to make sure that damage to the environment and local communities will be kept to 
a minimum.
In local villages opinions are mixed.  In some areas, up to 50% of the local population work in 
the mining industry and rely on it for their income.  Mining companies have also financed local 
community development projects such as water purification systems.  However, other villagers 
say that in some areas mining has caused flooding to homes and created air and water 
pollution problems which have affected people’s health.
There is no doubt that coal has played an important part in the development of Indonesia and 
created economic opportunities, but there are significant costs to large-scale mining 
development.
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Figure 9

Managing the Tropical Rainforest Environment

Agroforestry
Agroforestry includes the harvesting of trees and shrubs, alongside the use of land to grow crops 
and keep livestock.  Minimal amounts of forest are removed, with trees often being used to shade 
food crops.  The soil is never left open to heavy rainfall, and plant cover is used to reduce 
evaporation, helping to maintain moisture in the soil.  Animal manure and crop waste is recycled 
back into the soil, increasing soil fertility.  A range of different crops is grown, ensuring that the land 
does not become exhausted, as it might with monoculture systems.  Agroforestry systems often 
operate within small forest areas and allow communities to become self-reliant, as well as 
producing goods that can be sold at local markets.

Managed commercial forestry
Rather than clearing large areas of forest to access the more valuable timber, a method called 
‘reduced logging impact system’ is used.  This is where the most valuable trees are removed 
without disturbing the surrounding area, often by using ‘heli-logging’.  This method means that 
heavy machinery does not destroy the vegetation and compact the soil, reducing the risk of surface 
runoff and soil erosion.  Strip logging is also used, where strips of native forest are left between 
cleared areas, creating the opportunity for plant regrowth and the survival of forest animals.  
Replanting is an important part of any managed commercial forestry programme and helps to make 
sure that native plant species survive.

Ecotourism
The development of transport links and the increasing interest in wilderness tourism have created 
the opportunity for the development of ecotourism in areas of tropical rainforest. While large-scale 
tourism destinations often create conflicts with local communities and environmental pressures, 
small-scale ecotourism projects allow socio-economic development without significantly damaging 
local communities.  The following example describes an ecotourism development in the 
Ecuadorean rainforest.
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El Pbutano – an ecotourism development in the Ecuadorean rainforest
El Pbutano was a family farm managed in the traditional way. The farm is 300 hectares in size, 
most of which is uncleared forest.
Over the last eight years the farm has been developed into an ecotourism destination, run by the 
farmer in response to growing demand from adventure style tourists. Tourists get to the farm by 
4x4 transport along an unmade road followed by a 20-minute foot trek to a clearing in the forest.
The tourist capacity is small.  A maximum of 16 guests can stay in the converted farmhouse. It is 
still run as a working farm with four full-time workers on site. The main crops are bananas and fruit 
with small sugar and coffee plantations, along with grazing for cattle and horses.
All the farm buildings are built using local resources.  The farmhouse is made of local wood, 
mainly bamboo, with a palm leaf roof which needs replacing every 15 years. The holidays include 
tours into the forest with a local guide and overnight camping to learn about local plants and to 
see community projects. The group size is kept small to make sure the forest is not damaged. 
All treks into the forest are on foot along existing paths and the routes are changed every time a 
new group arrives to prevent erosion of the pathways. Half of all income goes to the community 
for improvements to local services and to pay the local guides.

Regulations for ecotourism at El Pbutano

Avoid any displays of 
affection. In this 
community it is considered 
rude to hold hands or kiss 
in public.

Visitors should never go for 
a walk alone. It’s easy to get 
lost in the rainforest.

Do not collect plants, insects or 
animals unless you have 
permission.

Do not go into people’s houses 
unless they invite you.

If you need to go to the toilet, and 
facilities are not nearby, go to the 
side of the rainforest track, never 
go in or near a stream or lake.

Visitors must take 
away all rubbish.

When walking in the rainforest, 
do not touch any branches 
without looking carefully first. 
They may have thorns, dangerous 
insects or even snakes.

Exchanges of clothing or other 
personal items with community 
members are not allowed. 
Nor are community members 
allowed to accept gifts.
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