
Ecosystems
Key Term Definition

Ecosystem is a natural system made up of plants, animals 
and the environment. They are complex 
interrelationships (links) between the living 
and non-living.

Abiotic components are non-living environmental 
factors such as climate, soil, water 
temperature and light.

Biotic components are the living features of an 
ecosystem such as plants and animals

Biome large scale ecosystem

Producers convert energy from the environment (mainly 
sunlight) into sugars (glucose). The most 
obvious producers are plants that convert 
energy from the Sun by photosynthesis i.e. 
produces their own food.

Consumers get energy from the sugars produced by the 
producer i.e. eats producers or other 
consumers.

Decomposers break down plant and animal material and 
return the nutrients to the soil.

Hot deserts –
found between 
15o and 35o

north and south 
of the equator 
where there is 
little rainfall as 
the air is 
sinking. It is 
very hot during 
the day and cold 
at night. Shrubs 
and cacti are 
sparsely 
distributed in 
the sandy soil.

TRF – found at the equator 
between the tropics (0-20o), 
where it is hot and wet all year 
round. This is an area of lush 
forest.

Polar – found around the north and 
south poles. They are very cold, icy 
and dry. Not much grows at all. They 
remain dark for several months each 
year so the growing season is very 
short (about 2 months)

Temperate Deciduous Forest –
found mainly in the mid-latitudes 
where there are 4 distinct 
seasons. Summers are warm, 
winters are relatively mild and 
there’s rainfall all year round. 
Deciduous trees lose their leaves 
in winter to cope with the colder 
weather

Grassland – there are 2 types of 
grasslands. Savannah grasslands found 
between tropics, there are distinct dry 
and wet seasons, although rainfall is still 
relatively low, there are grasses and a 
few scattered trees. Temperate 
grasslands are found at higher latitudes, 
with more variation in temperature and 
less rainfall, there are no trees, just 
grasses

Tundra – found at 
latitudes above 60o. 
Winters are very 
cold, summers are 
brief and there is 
little rainfall. 
There are few 
trees, vegetation 
includes mosses, 
grasses and low 
shrubs. There’s a 
layer of 
permanently frozen 
ground called 
permafrost.

Biomes

Biomes are defined mainly by the dominant type 
of vegetation that grows in the region. Global 
ecosystems form broad belts across the world 
from west to east, parallel to the lines of 
latitude. This is because the climate and 
characteristics of ecosystems are determined 
by global atmospheric circulation.

The role of decomposers:
• Decomposers such as worms, bacteria or fungi 

break down the dead organic matter
• This releases the nutrients back into the soil
• Plants can then use these nutrients for 

photosynthesis
• The nutrients are passed along the food chain to 

consumers
• When the plants and animals die, the nutrients are 

returned to the soil

Example of a small scale ecosystem
• A hedgerow ecosystem includes the plants that make up 

the hedgerow, that organisms that live in it and feed on 
it, the soil in the area and the rainfall and sunshine it 
receives

• The producers include hawthorn bushes and blackberry 
bushes

• The consumers include thrushes, ladybirds, spiders, 
greenfly, sparrows and sparrowhawks

Epping Forest
• Located in E’ London – all that remains if a larger forest 

that colonised England after the last Ice Age
• Bogs and ponds have unique species (20 kinds dragon fly)
• For 1000 years it has been managed in a variety of ways, 

including: hunting, timber and recreation
• Large number of native tress – oak, elm ash and beech, 

lower shrub layer of holly and hazel (5ms), fields of 
grass, brambles, bracken, fern and flowering plants, 177 
species of moss and lichen. All these producers support 
insects, mammal and bird consumers including 9 
amphibian and reptile species and 38 bird species. 700 
species of fungi – decomposers

• Trees are deciduous (lose their leaves in winter due to 
cooler temperatures and to conserve energy). Broad 
leaves in summer maximises photosynthesis.

Causes of 
Change

Impact

Hot dry 
summers / 
drought

Reduces plant growth, fewer berries for birds in 
winter, number of sparrows and thrushes fall, fewer 
birds for sparrowhawks to hunt, so number of 
sparrowhawks falls. Droughts can cause ponds and 
lakes to dry up, which changes the edge-of-pond 
environment. Plants will dry out and die. Fish, starved 
of oxygen, might not survive.

Removal of 
hedgerow

Habitats will be destroyed altering the plant / animal 
balance. Fewer habitats for ladybirds, greenfly and 
spiders, so numbers fall, sparrows and thrushes have 
less to eat, so numbers fall, fewer birds for 
sparrowhawks to hunt, so number of sparrowhawks 
falls

Fertilisers can lead to eutrophication: nitrates increases growth 
of algae, which will deplete oxygen and fish may die

Draining
Ponds

Aquatic plants will die, as will fish and other pond life

A food chain shows what eats 
what
A food web shows lots of food 
chains and how they over lap

Many species have been 
hunted to extinction, removed 
danger to people. But 
ecosystems lacked balance. 
Many scientists believe that 
‘rewilding’ or ‘ecosystem 
restoration’ is the best way to 
restore ecosystem balance. 
Grey wolves were recently 
reintroduced onto 
Yellowstone National Park in 
the USA.
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Tropical RainforestsLocation
• Occupies 7% of the world’s land surface
• On the equator, between the tropics 0-20o

north and south of the equator
• South America, west Africa, south-east Asia, 

north-east Australia

Physical Characteristics

Climate:
• The climate is the same all year round with no 

definite seasons
• It’s hot usually more than 26oC all year
• Rainfall is high – around 2000mm per year
Plants:

• Evergreen (don’t drop leaves in a particular 
season)

• Continual growing season
Soils:

• Isn’t fertile due to leaching (heavy rain washes 
nutrients away). Soil is thin

Animals:
• TRFs contain more animal species than any 

other ecosystem
People:

• Home to indigenous tribes who have adapted to 
life over many generations by hunting and 
fishing, gathering nuts and berries and growing 
vegetables

Soils:
• Tropical rainforest soils are shallow and acidic -

iron oxides and aluminium stain the top layers 
red.

• The soil is infertile and one of the poorest in the 
world

• Heavy rainfall quickly washes away any nutrients 
that are not taken up by the trees (leaching)

Despite the infertile soil the rainforest survives 
because
• Plant and animal remains soon decay in the warm, 

humid climate, creating a thin layer of humus on 
the top layer – rapid recycling

• Shallow rooted trees quickly absorb the nutrients 
released by decomposition

• Few nutrients are lost from the nutrient cycle as 
the forest literally feeds on itself (deforestation 
has devastating consequences!)

• Most nutrients are stored in vegetation, when they 
die they decay and are then absorbed by the trees. 

Interdependent:
All parts of the TRF (climate, water, soils, plants, animals and people) 
are dependent on one another – if one changes, everything else is 
affected.
• Warm and wet weather means that dead plant material is 

decomposed quickly. This makes the surface soil high in nutrients, 
meaning plants can grow quickly.

• Plants pass on their nutrients whey they are eaten by animals. The 
dense vegetation provides lots of food, so animal populations are 
high.

• Many plants and animal species have formed symbolic relationships 
(dependant on each other for survival e.g. the Agouti (rodent) is the 
only animal that can crack into the Brazil Nut, if it became extinct 
Brazil Nut trees  would decline and people who sell Brazil Nuts would 
lose their jobs).

Why are TRFs so Biodiverse?
• TRF have more than 2/3s pf the 

world’s plant species
• ½ of the know animal species
• 628 endangered species in 2008 (218 

in 1989 – deforestation has increased 
specie endangerment)

• High biodiversity due to ideal growing 
conditions (warm and wet)

Animal Adaptations
• Sloths – algae in fur to camouflage, 

nocturnal (active at night) and sleep 
through the day feed at night when 
it is cooler to conserve energy, head 
can turn 180o to view forest floor, 
sharp claws for grip

• Poison dart frog – suction cups for 
climbing, bright colours to warn 
predators off (can kill people)

• Howler monkey – tail for balance, 
strong limbs for leaping

• Flying squirrels – flaps of skin that 
enables them to glide between trees 
in the canopy

• Harpy Eagle – short wingspan to 
manoeuvre between the dense forest

• Anteater – sharp sense of smell and 
hearing to detect predators in low 
light levels

• Jaguars – can swim to cross river 
channels

• Toucan – hard beak to break into 
nuts, bright colours to attract mates

Emergent - are the tallest trees, growing 50 metres in height. There are 
only 1 or 2 emergent tress in every acre of forest. The climate between 
rainstorms is dry because of the bright sun and strong winds. Emergent 
trees cope with this dryness by producing tough little leaves whose small 
surface area and waxy coating keep evaporation to a minimum.

Canopy is a thick 
layer of vegetation 
20 to 40 metres 
high. The leaves of 
the trees in the 
canopy generally 
have pointed shapes 
so that water will 
run off of them, 
this keeps the leaf 
surface dry and 
discourages the 
growth of mildew 
and mould. The 
leaves on these tree 
are also enormous to 
absorb as much 
sunlight as possible, 
some leaves can be 7 
meters across. 

Shrub layer - Little grows here except plants 
adapted to very low light. On the floor is a thin 
layer of fallen leaves, seeds, fruits and branches 
that very quickly decomposes. A leaf that might 
take a year to break down in normal climates will be 
gone in 6 weeks

The understory / 
under canopy
usually reaches 
about 12 metres. 
It receives only 2 
to 15% of the 
sunlight that the 
canopy gets. Many 
of the plants 
living in this level 
have adapted to 
growing in the 
shade and don't 
need much light 
for 
photosynthesis.

Plant Adaptations
• Emergent – fast growing trees such as the Kapok, out compete other trees 

for sunlight
• Flexible stems – on leaves so that the leaves can turn to absorb as much 

sunlight as possible
• Drip tips – allow heavy rainfall to drip off the leaf. This also protects the soil 

as the leaf takes the power out of the rainfall, reducing erosion
• Waxy leaves – prevents mildew and mould growing on the leaf
• Thin, smooth bark – allows water to flow down easily
• Buttress roots – massive ridges help to support the base of the tall trees and 

transport water
• Long roots – at the surface of the soil where the humus layer is to absorb as 

many nutrients as possible before they are leached
• Lianas – woody creepers rooted to the ground but carried by trees into the 

canopy where they have their leaves and flowers
• Epiphytes – live on branches high in the canopy to seek sunlight, they obtain 

nutrients from water and air rather than the soil, known as parasitic plants
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Rates of Deforestation:
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. And an area 
of rainforest the size of China has been lost.

• 62 countries have TRF
• Few records of early extent of TRF
• UN food and agriculture organization estimate ½ TRF 

have been lost and the scale is accelerating
• In first ½ C20th deforestation increased in all 3 

continents (Asia, Africa and South America)
• Indonesia and Peru were particularly to blame –

Indonesia between 2005 and 2010 was double the rate 
between 2000 and 2005, in Peru the rate almost 
doubled

• In 7 of the top 30 countries the rate has fallen to a 
record low, but deforestation still occurs – just rate is 
now slower!

• Almost ½ Brazils remaining TRF has protected status, 
but 20% TRF has already been cleared since 1970s 
(761,000 sq Km – 3x’s UK)

• Mexico – efforts to save what is left before it 
disappears

• Key data: 1 hectare per second, 60 hectares per min, 
86,000 hectares per day, 31 million hectares per year

Deforestation

Deforestation is 
the removal of 
trees on a large 

scale!

Population pressure – as 
the population increases, 
trees are cleared to 
make land for new 
settlements

Mineral extraction –
minerals (e.g. gold and 
iron ore) are mined and 
sold to make money

Road building
- requires 
more 
clearance of 
the forest (all 
other 
activities 
need roads)Commercial logging

– trees are felled 
to make money. Energy 

development
– building 
dams to 
generate 
hydro-
electric 
power floods 
large areas 
of forest

Subsistence farming –
forest is cleared so 
farmers can grow food 
for themselves and their 
families

Commercial farming –
forest is cleared to make 
space for cattle grazing, 
or for huge palm oil or 
soya plantations

Managing Deforestation

International Scale

Hardwood 
Forestry

The Forest Stewardship Council (FSC) is an international organisation that promotes 
sustainable forestry. All trees are sourced from a sustainable source and have the FSC 
stamp. It tries to educate manufacturers and consumers about the need for a sustainable 
supply.

ITTA International Tropical Timber Agreement 2006, restricts the trade of hardwoods. Very 
high process are paid for hardwoods encouraged illegal felling in remote areas. The ITTA 
restricts trade to sustainably managed forests, all timber is marked with a number

CITIES Convention on International Trade in Endangered Species, 1973. Blocks the illegal trade 
in rare and endangered species. It is still worth millions of pounds today

Debt Reduction Debt for nature swaps such as in 2010 when the USA signed an agreement to convert a 
Brazilian debt of £13.5 million into a fund to protect large areas of TRF

Conservation 
and education 
by NGOs 

WWF, Birdlife international and the World Land Trust rely on volunteers and donations to; 
promote conservation through schools and colleges, provide training for conservation 
workers, provide practical help to make programmes more sustainable and buy up 
threatened areas and create nature reserves. Norway paid Brazil $1 billion to conserve its 
forest.

National Scale

National 
Governments

They have the powers to pass laws to achieve conservation and protection e.g. Creating 
protected areas or reserves, stopping the abuse of the TRF and other biomes by 
developers, making subjects, such as ecology or environmental studies compulsory at schools

Ecotourism Aims to introduce people to the natural world, to benefit local communities and protect the 
environment for the future. Income generated by ecotourism can benefit locals and 
governments from retaining and protecting the TRF – putting an economic value on the TRF.

Local Scale

Selective 
Logging

2 yrs before felling a study identifies what there is. 1 yr trees are marked, arrows painted 
on trees to indicate direction of felling to avoid damaging other trees, felling by licence 
holder, 2-6 months after felling – survey to check area, prosecution from illegal felling, 2 
yes after – treatment plan drawn up, 5-10 yrs – remedial and regeneration work, trees 
replanted, 30-40 yrs cycle begins again

Heli logging or 
horse logging

Dragging felled trees out of the forest using horse or removing them with helicopters 
instead of huge trucks

Agroforestry Combining crops and trees, by allowing crops to be grown in carefully controlled cleared 
areas within the TRF and by growing TRF trees on plantations outside of the TRF e.g. 
coconuts are planted in small areas surrounded by trees

Make mining 
less destructive

Remove and store a layer of top soil, together with ash from burnt timber. After mining, 
the earth is replaced, covered with top soil and replanted with native trees. Reforestation 
costs $2,500 per hectare (7% mining costs)

Replanting Collecting seeds from remaining patches of the primary forest, growing the seeds into 
saplings in nurseries and then planting the saplings back in the deforested areas. The same 
type of tree are planted where they were cut down

Section N: TRF10

Impacts of Deforestation:
Economic:
• Development of land for mining, farming and energy will lead 

to jobs
• Companies will pay taxes to the government can be used to 

improve public services i.e. education 
• Improved transport infrastructure opens up new areas for 

industrial development and tourism
• Products such as palm oil and rubber provide raw materials 

for processing industries
• Hydropower will provide cheap and plentiful energy
• Minerals such as gold are very valuable
• 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 to the TRF could 

decrease
Environmental:
• Pollution of water sources and increasing dry climate may 

result in water shortages
• Fires cause harmful pollution and can burn uncontrollably
• Rising temperatures could devastate  some farming such as 

tea, fruits and flowers
• With no trees to hold the soil together, heavy rain washes 

away the soil (erosion). This can lead to landslides and 
flooding. It can also increase leaching rates and reduce soil 
fertility.

• Trees remove CO2, by burning trees, forests produce CO2, 
adding to greenhouse gases and accelerating global 
warming (15% emissions)
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Brazil, Amazonia
Rates of Deforestation:
• Deforestation has been in the South of the Amazon –

most accessible part from major cities such as Rio, Sao 
Paulo and Brasilia

• Native tribes have lived here and have used the forest 
to harvest nuts and fruits, cut wood for fuel, used 
timber to build dwellings (houses), discover cures for 
illnesses, clear small areas by a technique known as slash 
and burn – a type of subsistence farming.

• Slash and burn does not harm the TRF in the long term, 
when an area becomes exhausted the tribe moves on so 
it can be called ‘shifting cultivation’, once abandoned the 
forest recovers.

• Human use of the forest does not always lead to 
deforestation. In many cases it leads to degradation,
where the forest is changed in a negative way and its 
supply of resources declines

• The rates of deforestation have varied since 1988.
• Historically small scale farming was to blame
• Most deforestation now involves large land owners and 

big companies for activities such as cattle ranching

• Since 2004, deforestation rates have fallen by 80%, 
because:

 The Brazilian government has cracked down on illegal 
deforestation

 Brazil is leading the world in conservation – over ½ of the 
Amazon is now protected

 Brazil is committed to reducing carbon emissions to 
tackle climate change

 Consumer pressure not to use products from deforested 
areas has led to a decline in cattle ranching

Causes of Deforestation:
• Since 1978 over 750,000km2 (3x’s size of UK) 

has been destroyed
• 80% cattle ranching (commercial farming)
• 5% subsistence farming (many subsistence 

farmers are located along  the Trans-Amazonian 
Highway

• 10% other commercial farming
• 3% logging
• 2% other activities (mining, road building, energy 

development and new settlements)

Population growth and migration are putting pressure 
on the TRF. The Brazilian government offer poor people 
land in the TRF from overcrowded cities. There are 
many more small-scale farmers who have no land or is 
unproductive

Deforestation is the removal of 
trees on a large scale!

Road building – roads are 
needed to bring in equipment and 
transport products. Road 
building for one activities opens 
up the forest to other activities. 
Trans-Amazonian Highway began 
construction in 1972 and is 
4,000 km long – opens up large 
areas of TRF

Mining is mainly for gold. 
In 1999 there were 
10,000 hectares used for 
gold mining, today there 
is over 50,000 hectares

Energy development – Unlimited supply of 
water and ideal river conditions have 
encouraged dams for HEP. This floods vast 
areas. Dams often have a short life span. 
The submerged forest rots, making the 
water acidic, corroding the turbines. The 
dams are also blocked by soil waded down 
from deforested areas

Commercial farming cattle 
ranching  – pasture quickly declines 
in quality, cattle farmers then have 
to move on and destroy more TRF 
to create new cattle pastures

Settlements and 
population growth – all 
activities need 
workers, and workers 
have families, this 
means clearing forest 
for accommodation

Logging – first step before other uses of the TRF, 
so the eventual use of the TRF is the use that is 
recorded. Timber companies are most interested in 
mahogany and teak, and sell them to other 
countries to make money. Smaller trees are used 
for fuel

Commercial farming: crops – vast 
plantations where crops such as 
bananas, palm oil, tea, sugar and 
coffee are grown. The amount of 
TRF cleared has doubled between 
1990 and 2010. The soil does not 
sustain crops for long. After a 
few years, the farmers have to 
cut down more TRF for new 
plantations. Growing sugar cane 
for biofuels is beginning to 
become a major crop.

Physical Impacts of Deforestation
• Loss of biodiversity, as habitats are lost, endangering 

individual species. 137 plants, animals and insect species 
are being lost every single day. 50,000 species a year.

• As the TRF species disappear, so do many possible cures 
for life-threatening disease. Amazon rainforest could lose 
between 30 and 45% of their main species by 2030.

• Most displaced people have ended up in towns and cities. 
Few have adjusted. Addiction to drugs and alcohol has been 
common, and sadly many have died young. With the loss of 
these tribes have gone centuries of detailed knowledge of 
the forest, such as the medicinal value of various 
rainforest species.

• Soil erosion occurs as land is left unprotected from the 
heavy rain. Bare slopes are particularly prone to soil 
erosion. Once top soil has been removed, there is little 
hope of anything growing again. Soil erosion also leads to 
the silting up of river courses. Brazil is losing 55 million 
tonnes of top soil per year caused by soy farming)

• Soil quickly loses what little fertility it had when covered 
by trees. Grazing and plantations do little or nothing to 
keep the soil fertile. The decline in soil fertility leads to 
pastures and plantations being abandoned, so more areas 
of rainforest are cleared.

• Farming in Brazil made $6.9 billion from trading cattle
• Leads to local changes in climate as the forests collect 

rainwater and allow it to evaporate back into the sky. They 
create their own local weather conditions. On a global 
scale, TRF are the ‘lungs of the Earth’ as they absorb 
carbon dioxide and emit oxygen; the removal of TRF 
therefore leads to an increase in CO2, which is a 
greenhouse gas, accelerating global warming.

• Fire is often used in clearing TRFs, which means that the 
carbon stored (100 billion tonnes) in the wood returns to 
the atmosphere. Deforestation is a main contributor to the 
greenhouse effect, which is a cause of global warming.

• Deforestation disrupts the water cycle. With felling of 
trees, evapotranspiration is reduced and so too the return 
of moisture to the atmosphere. The local climate becomes 
drier. The recycling of water is like a cooling system. Once 
the recycling is reduced the local climate becomes warmer. 
The combination of increasing dryness and rising 
temperatures is not good for people or activities, such as 
agriculture, that follow the forest clearance.

• Gold mining - the mercury used to separate the gold from 
the ground is allowed to enter the rivers. Fish are 
poisoned, as well as people living in nearby towns. Rivers 
are also being polluted by soil erosion.

Human Impacts of Deforestation:

• TRF are still home to an estimated 1 million indigenous 
people. They still make their living through subsistence 
farming or hunting and gathering, or through low impact 
harvesting of forest products like rubber and nuts. 
Today, they are less easily persuaded to move out of 
their traditional lands. They now know that they have the 
right to remain in the forest.

• Disputes between indigenous people and loggers and 
other developers of the rainforest often end in open 
conflict. Disputes arise because people have conflicting 
views about the TRF, e.g. conservationists and 
developers.

• Not all Brazilians are benefitting from this exploitation 
of the rainforest resources. Most obviously, indigenous 
tribes have a traditional way of life that is closely geared 
to the resources of the natural forest. There are now 
only around 240 tribes left, compared with over 330 in 
1900. Many indigenous people have been forced out of 
the TRF by:

 The construction of roads
 Logging
 The creation of ranches, plantations and reservoirs

Value of TRFs:

• Some plants may become extinct before 
they are discovered

• 25% of all medicinal plants come from 
TRF, over 2000 plants have anticancer 
properties

• Provide valuable hardwoods, nuts, fruit 
and rubber

• 20% fresh water comes from the Amazon 
basin

• Amazon is the 2nd largest carbon sink 
(after the ocean)

• Lungs of the Earth – 20% O2 comes from 
TRF

• Indigenous tribes live in harmony with the 
forest

• Goods are things that can be obtained 
directly from the rainforest such as 
timber and medicines and services are 
benefits that the rainforest can offer to 
both people and the environment such as a 
carbon sink or biodiversity.
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