
What is an Ecosystem?

An ecosystem is a system in which organisms interact with each other and 
with their environment. 

Ecosystem’s Components 

Abiotic These are non-living, such as air, water, heat and rock.

Biotic These are living, such as plants, insects, and animals.

Flora Plant life occurring in a particular region or time.

Fauna Animal life of any particular region or time.

Biomes

A biome is a large geographical area of distinctive plant and animal groups, 
which are adapted to that particular environment. 
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Hot deserts. 
The most productive biomes – which have the greatest
biomass- grow in climates that are hot and wet. 

Biome’s climate and plants

Biome Location Temperature Rainfall Flora Fauna

Tropical 
rainforest

Centred along the 
Equator.

Hot all year (25-30°C) Very high (over 
200mm/year)

Buttress roots, drip tips, lianas, 
epiphytes

Jaguar: stealth, camouflage, jaw 
strength. Sloth: algae grows on fur, 
claws as hooks, slow.

Tropical 
grasslands

Between latitudes 5°- 30°
north & south of Equator.

Warm all year (20-30°C) Wet + dry season 
(500-
1500mm/year)

Acacia tree: bad tasting leaves to keep 
away consumer. Baobab tree: inflated 
trunk to store water.

Giraffe: long neck, long legs to reach 
upper trees. Leather like tongue to 
grip round thorns.

Hot desert
Found along the tropics 
of Cancer and Capricorn. 

Hot by day (over 30°C) 
Cold by night

Very low (below 
300mm/year)

Cactus: deep roots to find water, waxy 
coating to reduce evaporation, thorns to 
keep off consumers/ reduce water loss.

Camel: humps to store fat, two sets 
of eye lashes for sand storms, 
leathery tongue for cacti, leathery 
feet for heat.

Temperat
e forest

Between latitudes 40°-60°
north of Equator.

Warm summers + mild 
winters (5-20°C)

Variable rainfall 
(500-1500m
/year) 

Oak tree: thick roots for stability, acorns 
that are eaten by consumers to increase 
reproduction.

Brown bear: hibernates during the 
Winter to conserve energy due to a 
lack of food.

Tundra 
Far Latitudes of 65° north 
and south of Equator 

Cold winter + cool 
summers (below 10°C)

Low rainfall 
(below 500mm/ 
year)

Small plants grow close to the ground 
and only in summer. Thin root system to 
reduce water loss.

Most animals are coastal. Polar bear: 
runs up to 40mph, white fur for 
camouflage.

Nutrient cycle

The nutrient cycle is an example of 
interdependence. Biomass (trees) 
take up nutrients such as nitrates. 
Litter (leaves) fall off the biomass to 
decay on the floor. This is due to 
decomposers such as bacteria. 
Nutrients are returned to the soil. 
Inputs: nutrients are added by rain 
(contains nitrates) and weathering of 
rocks.
Outputs: nutrients are lost by surface 
runoff (flooding) and leaching) water 
dragging nutrients down.

Rainforest nutrient cycle
There are some differences:
1- More nutrients are stored in the 
biomass due to the large amount of 
trees.
2- Litter quickly decomposes due to 
the large amount of bacteria which 
thrive in humid conditions.
3- Very few nutrients are in the soil 
(infertile) as roots quickly uptake.

Distribution of Tropical Rainforests

Tropical rainforests are centred along the Equator
between the Tropic of Cancer and Capricorn. 
Rainforests can be found in South America, central 
Africa and South-East Asia. The Amazon is the world’s 
largest rainforest and takes up the majority of 
northern South America, encompassing countries such 
as Brazil and Peru.

Climate of Tropical Rainforests

• Evening temperatures rarely fall below 22°C.
• Due to the presence of clouds, temperatures rarely rise above 32°C.
• Most afternoons have heavy showers.
• At night with no clouds insulating, temperature drops.

Layers of the Rainforest

Emergent Highest layer with trees reaching 50 metres.

Canopy Most life is found here as It receives 70% of 
the sunlight and 80% of the life.

U-Canopy Consists of trees that reach 20 metres high.

Shrub Layer Lowest layer with small trees that have 
adapted to living in the shade.

Tropical Rainforest Biome

Tropical rainforest cover about 2 per cent of the Earth’s surface yet they are home to 
over half of the world’s plant and animals. 

Food Web and Chains

Food webs show interdependence. 
Producers, primary, secondary and 
tertiary consumers rely on each 
other for survival. Changing one 
part of it can create a trophic 
cascade; a knock on effect through 
the web.

Interdependence in the rainforest

A rainforest works through interdependence. This is where the plants and animals 
depend on each other for survival. If one component changes, there can be serious 

knock-up effects for the entire ecosystem. 

Climate of Tropical Rainforests

Rainforests produce their own rainfall. As the rainforest heats up 
during the morning, the water evaporates into the atmosphere and 
forms clouds to make rainfall for the next day. This is called 
convectional rainfall. Water is also lost through pores in leaves and 
then evaporated by heat in a process known as evapotranspiration. 
The roots of plants take up some moisture, but much of the water is 
evaporated from the canopy layer. It is the canopy layer which also 
intercepts most of the rainfall. The removal of trees by exploitative 
practices means that there is less moisture in the atmosphere and 
rainfall declines. Sometimes this can lead to drought ​



Why are rainforests valuable

Rainforests give us goods; items and resources that we can extract from the 
rainforest. They also give us services; functions that support life.

Causes and impacts of deforestation

1. Cattle Ranching: Cattle outnumber people by ten to one. Around 80% of Brazil’s deforested areas are now used for 
cattle ranching, this is responsible for 340 million tonnes of carbon each year and takes up 8.4 million hectares of 
land. 
2. Palm oil plantations​: Found in half of all products and is used to create fuel (biofuel). Indonesia has the world 
largest palm oil plantation, which provides employment for 3 million people. Requires area to be cleared of trees 
through slash and burn. The ash provides nourishment for the soil. Once the palm oil has been harvested the land is 
useless, making it a very destructive practice. Plantations also focus on growth of a single crop (monocultures).
3. Mineral extraction​: Gold, copper, diamonds, oil and gas reserves. Peru, South America is the worlds top producer 
of silver and second producer of zinc. They can face water and soil contamination, due to toxic run off from mines 
into rivers. People are also displaced from their homes to enable roads to be built.
4. Tourism: Unsustainable mass tourism results in the building of hotels in vulnerable areas. Tourism can also drive 
road building. In Indonesia this has had unforeseen consequence for indigenous ape communities as tourists have 
offered them their food, the apes have then become exposed to human diseases. 
5. Hydroelectric power​: Dam building is common along rivers such as The Amazon, as a result people are forced off 
their land and large swathes of rainforest are flooded. In the Malaysian state of Sarawak in Borneo, more than 12 
dams have been planned, this create problems for local communities, including disruption of river systems. 
6. Road Building​: Pristine rainforest is being destroyed by road building projects. It is argued that these large scale 
projects are vital to the poorest communities to gain a better standard of living. Trans-Amazonian Highway, linking 
the rainforest with the capital city of Brasilia. It began with a very thin cut through the rainforest but the road had 
unforeseen consequences, as the trees were logged either side of the road a 400km wide expanse of forest.
7. Logging ​: Timber is harvested to create commercial items such as furniture, paper, doors and household utensils. 
About half of the wood is used for fuelwood. Indonesia has one tenth of remaining rainforest, but is destroying them 
at a faster rate than any other country. Two million hectares of rainforest are being deforested every year.Indonesia
accounts for 8% of global emissions, yet barely covers 1% of the Earth’s land.​

Goods Services

• Rubber that comes from trees
• Biomass and fuelwood for 

energy
• Cocoa and palm oil, especially 

for indigenous people
• Drinking water or water for 

irrigation
• Meats, hides, timber
• Potential medicines links to 

cancer, asthma, or even 
contraceptives.

• Provides 20% of the world’s 
oxygen

• Home for indigenous tribes
• Nutrient and water cycling; 

stops the rainforests from 
becoming deserts

• Habitats and support food webs 
leading to high biodiversity

• Potential eco-tourism industry

Sustainable management case study: Amazon Rainforest

Sustainable: meeting the needs of the present without harming the future. Strategies:
1. Ecotourism: Yachana Lodge is an eco-tourism destination in Ecuador. An impoverished area where locals rely on subsistence farming. Gives 

a reliable source of income. Tourists visit in groups smaller than 10 people. Activities focus on conservation of wildlife. Money is invested 
back into conservation.

2. Biosphere reserves: A protected zone. The Central Amazon Conservation Complex (CACC) in Brazil, is the largest protected area in the 
rainforest, covering 60,000 km2.

3. Community programmes: Natutama is an organisation that works to protect river species such as the Amazon River Dolphin. 
4. Sustainable forestry: selective logging is used to reduce the impact of deforestation. The Forest Stewardship Council (FSC) which marks 

sustainably sourced timber with its’ logos so consumers can make an informed choice.

Arctic Antarctica

Climate ​: Large range between summer and winter. More 
precipitation near the coasts and on higher ground.  Air is very cold 
and very dry.
Features of the land and sea ​: Permafrost (ground which remains 
frozen for several years) . Sea ice develops through the winter 
months leading to pack ice as well as icebergs. ​
Flora and Fauna : Animals have to adapt 
to a lack of liquid water.  Plants in the
tundra are adapted to dry conditions.
Species like dwarf willow and lichens 

cling to the ground surface to avoid
being damaged by strong winds. 

Some have natural ‘antifreeze’ in them. 

Climate : It is the windiest continent. High pressure dominate, with 
little cloud and descending air. ​Winter temperatures: avg -35 Land 
and sea​: East and West Antarctica  divided by the Transantarctic 
mountains (3500km across the continent and rise to 5000m. 99% 
covered in ice. The peninsula extends for around 1000km towards 
south America. 
Flaura and Fauna: Too extreme
for plants to grow. Only algae
and lichens can survive. ​

Penguins nest on ice shelves,
but many other species 
migrate north to avoid the
extreme temperatures.

Polar Environments

Human uses of polar environments

Use Key facts

Indigenous 
People

4 million people live in the Arctic. 70,000 inuit people in Canada. They travel using sleds carried by 
up to 10 dogs, and snowmobiles. They are semi-nomadic. Some follow the migration of polar bears, 
whales etc. Many live in towns such as Iqaluit with a population of 7,000. Inuit diet is largely based 
on meat due to a lack of imports.

Scientific 
research

Up to 5,000 people from over 14 countries have scientific based on Antarctica, dropping to 1,000 in 
the Winter. Scientists study climate, geology, and weather. As the scientific population grows, 
issues have arisen with littering, pollution, sewage, and abandoned buildings.

Fishing and 
whaling

Arctic waters provide 70% of white fish exports. As sea ice melts, more areas are becoming open to 
fishing. Treaties have been signed by major fishing countries (USA, Canada, Russia etc) to stop 
fishing as scientists study the Arctic. Whaling is now banned in Antarctica for over 30 years 
overseen by the IWC (International Whaling Commission). Japan still whales up to 400 whales a 
year.

Mineral 
extraction

Countries have a right to mine 200 miles from their coastline. Canada, Russia, Greenland, and USA 
all claim large parts of the Arctic. This can create issues such as the Exxon Oil Spill 1989.

Small scale sustainable tourism case study- Svalbard, Norway

• There is a strict limit on the use of off road vehicles.​
• Some nature reserves with breeding sites are completing zoned off as out of bounds.​
• Cruise ship organisations legally have to tell tourists about the guidelines e.g. 

littering.​
• In Ny-Alesund (the most northern town), tourists have to stick to a 1.5km path that 

avoids key nature reserves.​
• Information boards are frequently displayed in Ny-Alesund to tell tourists about why 

there are strict measures.​
• Ships can only remain anchored for up to 4 hours.​

Large scale management case study- Antarctic Treaty

• The Antarctic Treaty applies to anywhere
south of 60 degrees latitude.

• It was created in 1961
• 42 nations are part of the treaty
• Ban all mining
• All human activities need an environmental 

assessment
• All flora and fauna is conserved
• No waste include sewage waste
• Prevent marine pollution (oil spills etc.)
• Designated protection zones e.g. penguin colonies

• No military operations
• No one has territorial sovereignty (no one owns it)
• Nuclear free zone (no weapons or testing)
• Freedom for scientific research
• All scientific research is freely available to all 

countries
• Tourist activities have to comply with the 

environmental protocols
• Preserve historic sites e.g. the huts of explorers 

Shackleton and Scott)
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