
The Living World – Knowledge organiser questions 
1. Define an ecosystem 
2. What is the difference between biotic and abiotic? 
3. Define a biome 
4. Name the 4 layers of the tropical rainforest 
5. Give one reason why trees in the tropical rainforest grow so tall 
6. Describe the water cycle 
7. Describe the nutrient cycle 
8. Describe the distribution of the tropical rainforest biome 
9. Give one characteristic of a tropical rainforest 
10. Give one characteristic of a tropical grassland 
11. Give one characteristic of a desert 
12. Give one characteristic of the deciduous forest 
13. Give one characteristic of the coniferous forest 
14. Give one characteristic of the tundra 
15. Give one economic effect of deforestation in the Amazon 
16. Explain how deforestation leads to soil erosion 
17. Explain how deforestation can contribute to climate change 
18. Give 7 causes of deforestation in the Amazon 
19. Explain how selective logging protects the Amazon 
20. Explain how ecotourism protects the Amazon 
21. Describe the ways in which one animal is adapted to the tropical rainforest 
22. Describe the climate of the tropical rainforest 
23. Name the 6 tropic levels 
24. Explain why the number of individuals declines at each trophic level 
25. Explain how wolves affected the ecosystem of Yellowstone National Park 
26. Describe 2 characteristics of Epping forest (a small scale ecosystem) 
27. Describe how Epping forest is interdependent 
28. Define the hot desert 
29. State 3 challenges in the hot desert 
30. Give 3 causes of desertification 
31. Explain 2 solutions to desertification 
32. Describe 2 opportunities in the Western Desert 
33. Describe 2 challenges in the Western Desert 
34. List 5 opportunities in deserts 
35. Explain one way in which plants are adapted to the desert 
36. Explain one way in which animals are adapted to the desert 



Ecosystem - Key terms

Key term Definition

Ecosystem A community of plants and animals that interact with one 
another and their physical environment.

Abiotic Relating to non living things.

Biotic Relating to living things.

Producer An organism or plant that is able to absorb energy from the 
sun through photosynthesis.

Primary consumer Creature that eats plant matter. Also known as a herbivore.

Secondary 
consumer

Creature that eats other animals. Also known as a carnivore.

Decomposer An organism that breaks down dead plant and animal matter.

Biome A large global ecosystem with flora and 
fauna  adapting to their environment.

Food webs and chains

Food chains – show the direct links between 
different organisms that rely on each other 
for food (who eats who)
Food webs – shows the complex links 
between plants and animals that rely on each 
other as food through out an ecosystem 
If you remove or change one part of a food 
web/ chain, there will be massive changes 
through out the rest of the food chain. E..g
removing a primary consumer leads to more 
producers but less secondary consumers

Nutrient cycles show the way nutrients moves 
through an ecosystem. There are three stores 
(where the nutrients are kept) and transfers 
(showing how the nutrients move through the 
cycle)
All plants and animals depend on nutrients in 
food for their health . Nutrients occur naturally 
in the environment and are constantly recycled 
in every ecosystem.

Biomass The total amount of plants and 
animals in an area

Litter This is the surface layer of 
vegetation, which over time 
breaks down to become humus

Soil A black or dark brown material 
typically consisting of a mixture of
nutrients and broken down rocks 

Why does the amount of biomass shrink?

This diagram shows the weight of biomass getting smaller at each level.

Many parts of plants are simply not eaten by animals, and carnivores do not eat all of their prey 
(such as the bones). Also, much of what the animals do eat is excreted.

Energy is last at each level. Hunters use a lot of energy and some primary consumers search 
around a lot for plants to eat. In addition, energy is constantly being used up in respiration. 

Distribution of Biomes

CASE STUDY: UK Ecosystem: Epping Forest, Essex

This is a typical English lowland deciduous woodland found in the North East of London. 
70% of the area is designated as a Site of Special Scientific Interest (SSI) for its biological 
interest, with 66 % designated as a Special Area of Conservation (SAC).

Components & Interrelationships Nutrient Cycle 

Spring Flowering plants 
(producers) e.g. bluebells 
store nutrients to be eaten 
by consumers later

Biomass is the largest store, due to rapid 
vegetation growth in the spring and 
summer due to lots of rain and sunshine 
and very ferile soil
Nutrients move rapidly around the cycle 
due to quick growth and decomposition. 
Leaching occurs often as there is very high 
rainfall. 
Management
Epping has been managed for centuries.
Currently now used for recreation and
conservation.
Visitors pick fruit and berries, helping to
disperse seeds. 
Trees cut down to encourage new growth
for timber.

Summer Broad tree leaves grow 
quickly to maximise 
photosynthesis.

Autumn Trees shed leaves to 
conserve energy due to 
sunlight hours decreasing.

Winter Bacteria decompose the 
leaf litter, releasing the 
nutrients into the soil.

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

Tall trees forming a 
canopy; wide variety of 
species

Greatest range of different 
animal species. Most live 
in canopy layer

Tropical
grasslands

Between 5°- 30°
north & south of 
Equator

Warm all year 
(20-30°C) 

Wet + dry season
(500- 500mm/year)

Grasslands with widely 
spaced trees.

Large hoofed herbivores 
and carnivores dominate.

Hot desert Found along the 
Tropics of Cancer 
and Capricorn

Hot by day 
(over 30°C)
Cold by night

Very low (below
300mm/year)

Lack of plants and few 
species; adapted to 
drought.

Many animals are small 
and nocturnal: except for 
the camel

Temperate
forest

Between latitudes 
40°- 60° north of 
Equator

Warm summers 
+ mild winters 
(5-20°C)

Variable rainfall 
(500- 1500m /year

Mainly deciduous trees; a 
variety of species

Animals adapt to colder 
and warmer climates. 
Some migrate

Tundra 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.

Low number of species. 
Most animals found along 
coast

Natural factors causing ecosystem change:
Extreme weather e.g. flooding/ drought, fire, climate change, spread of pests

Human factors causing ecosystem change:
Hunting (e.g. Yellowstone National Park), use of fertilisers/ pesticides, changing land use



Distribution of Tropical Rainforests 

Tropical rainforests occur on or close to the Equator. The main areas of tropical 
rainforest are in the Amazon basin (Brazil), Central Africa and South East Asia, with 
the largest area of tropical rainforest in the Amazon 

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 - Vegetation 

Temperatures are high all year ( around 28°C).
Rainfall is around 250mm per month.

Rainforest Climate

Nutrient Cycle 

The hot, damp conditions 
on the forest floor allow for 
the rapid decomposition of 
dead plant material. This 
provides plentiful
nutrients that are easily 
absorbed by plant roots. 
However, as these 
nutrients are in high 
demand from the many 
fast-growing plants, they do 
not remain in the soil for 
long and stay close to the 
surface. If vegetation is 
removed, the soils quickly 
become infertile.

Plant adaptations

Buttress 
roots 

Buttress roots grow to 3m tall so that they can stabilise the tallest 
tress (over 40m). Trees have to grow tall as there is competition 
for sunlight and they need it for photosynthesis

Lianas/ 
Epiphytes

Lianas are long vines that have their roots in the soil and grow up 
and around trees so they can absorb as much sunlight as possible. 
Epiphytes grow on the branches of other trees so they can share 
their nutrients and also fight for sunlight.

Drip tips Drip tip leaves have a pointy end to allow the water to drip off the 
leaf. They do this as the rainfall in the rainforest is so heavy that it 
would lead to the leaf rotting and being collected in algae. 

Animal adaptations

Tough 
beak

Toucans have a tough beak which allows them to crack open nuts 
which other animals can’t eat so there is less competition for food 
for the toucan 

Thick,fur Sloths have thick coats which keeps them dry during heavy rainfall. 
Long outer hairs hang down, providing a natural route for the 
water to flow off the sloth.

Brightly 
coloured

Dart frogs are brightly coloured which warns potential predators 
against eating it. 

Rainforest Soil 

The soils of the tropical 
rainforest are mainly thin and 
infertile. The warm, humid 
conditions cause the litter to 
decompose very quickly. The 
little rain that reaches the forest 
floor often washes away litter 
nutrients before they become 
part of the soil.

Rainforest Interdependence

The main components of the tropical rainforest 
ecosystem are climate (rain and sunlight), soil, 
vegetation and animals. The arrows n the diagram 
show how they interact to create an 
interdependence. The diagram also shows people. It 
is possible for native people (indigenous tribes) to 
live as part of, and in harmony with, the ecosystem. 
Equally, people can badly upset the ecosystem’s 
balance through deforestation and climate change. 

Rainforest Vegetation 

Rainforests are known for their 
rich vegetation cover. Particularly 
spectacular are their very tall 
trees, 30 to 45 metres high. 

• •.

Issues to biodiversity

Why are there high rates of 
biodiversity?

Main issues with biodiversity decline

Warm and wet climate encourages a 
wide range of vegetation to grow.
There is rapid recycling of nutrients to 

speed plant growth.
Most of the rainforest is untouched.

Decline in species could cause tribes
being unable to survive.
Plants & animals may become extinct
including key medical plants

Impacts of deforestation

Soil erosion - -Once the land is exposed by deforestation, the soil is more vulnerable to rain. -
With no roots to bind soil together, soil can easily wash away.

Economic development
+ Mining, farming and logging creates
employment and tax income for government.
+ More taxes means the government can 
spend more money on improving services e.g. 
schools, hospitals and infrastructure 
+ Products such as palm oil provide valuable
income for countries.
- The loss of biodiversity will reduce tourism.

Climate Change
-When rainforests are cut down, the climate 
becomes drier.
-Trees are carbon ‘sinks’. With greater
deforestation comes more greenhouse
emissions in the atmosphere.
-When trees are burnt, they release more 
carbon in the atmosphere. This will enhance 
the greenhouse effect.

Causes of deforestation 

Logging Agriculture

Most widely reported cause of destructions 
to biodiversity.
Timber is harvested to create commercial 
items such as furniture and paper.
Violent confrontation between indigenous 
tribes and logging companies.

Increases carbon emission.
River saltation and soil erosion increasing 
due to the large areas of exposed land.
Increase in palm oil is making the soil 
infertile.

Mineral Extraction Tourism

Precious metals are found in the rainforest.
Areas mined can experience soil and water 
contamination.
Indigenous people are becoming displaced 
from their land due to roads being built to 
transport products.

Mass tourism is resulting in the building of 
hotels in extremely vulnerable areas.
Lead to negative relationship between the 
government and indigenous tribes
Tourism has exposed animals to human 
diseases.

Energy Development Road Building

The high rainfall creates ideal conditions for 
hydro-electric power (HEP).
The Jirau Dam in Brazil is key for creating 
energy in this developing country, however,
both people and environment have suffered.

Roads are needed to bring supplies and 
provide access to new mining areas, 
settlements and energy projects.
In Brazil, logging companies use an extensive 
network of roads for heavy machinery and to

Sustainable Management of the TRF

International Agreements Conservation & Education 

Agreements to protect tropical rainforests 
have been made between different countries 
through debt-for-nature swaps. This is when 
a country which is owed money by another 
country cancels part of the debt if an 
agreement is made by the debtor country to 
ensure the conservation of its tropical 
rainforests.

t is important that local people, businesses 
and politicians understand the true value of 
the tropical rainforest. Once they understand 
the value of biodiversity, particularly in terms 
of tourism, they will be more likely to want 
to protect it from deforestation.

Selective logging & replanting Ecotourism 

Selective logging of mature trees ensures 
that the rainforest canopy is preserved. This 
method allows the forest to recover because 
the younger trees gain more space and 
sunlight to grow. Planned and controlled 
logging ensures that for every tree logged 
another is planted.

This encourages sustainable tourism that 
creates jobs for local people whilst ensuring 
that the money generated is used to protect 
and conserve the tropical rainforest for 
future generations to enjoy.



Distribution of Hot Desert 

These are found in subtropical areas between 20° and 30° north and south 
of the Equator. The Tropic of Cancer or the Tropic of Capricorn passes 
through most of the world’s hot desert regions. Hot air sinks in these 
regions, meaning t here is high pressure so clouds do not form. 

If any component within an ecosystem is changed it will have a knock on effect on 
the rest of the ecosystem.
An example of where this happened was in Yellowstone National Park in the USA 
when they reintroduced wolves in 1995.

Changes within ecosystems – Yellowstone National Park 

Reduction in predation 
from coyotes leads to 
increase in mice and voles.

Reduction in grazing 
pressure. Aspen and 
cottonwood regenerate. 
There is more tree cover.

Increase in populations of 
grizzly bears, cougars, 
ravens, magpies and 
eagles.

Increase in 
bank side 
trees 
stabilises river 
banks so there 
is less erosion. 
More woody 
debris in 
rivers creates 
pools and 
trout habitats.

Beavers create 
ponds and 
flooded areas, 
which promote 
growth of 
aspen.

Regeneration 
of aspen 
attracts 
beavers, 
which begin to 
recolonise 
Yellowstone.

Populations of 
predators of 
small rodents 
e.g. red foxes 
and birds of 
prey, increase.

Elk population falls from 
20,000 to 10,000 in 8 years.

Competition from wolves 
results in decrease in 
coyote population.

More kills by wolves = 
more food for scavengers.

Increased tree 
cover provides 
habitats for 
birds.

16 packs of grey wolves 
introduced. Each pack kills 
one elk a day.

Hot deserts NOT hot desserts

To be defined as a Hot Desert, there must be: 
-Less than 250mm of rain a year.
- Diurnal temperatures ranging from 50°C 

during the day to 0°C at night.

Desert plants 

Drought-tolerant trees
Acacia trees have developed short, fat trunks 
that act as reservoirs for excess water. They are 
also fire-resistant. Their roots can penetrate 50 
metres into the ground and reach out sideways 
to find as much water as possible.
Cacti 
They store water in their tissues.. The USA’s
saguaro cactus can grow up to fifteen metres. 
The cacti’s spikes deter consumer species, and 
their small, waxy leaves minimise transpiration 
Flowering plants 
Desert flowers have seeds that only germinate 
after heavy rain and can lie dormant for years in 
between rains. They are ‘ephemerals’: they can 
complete their lifecycles in less than a month. 

Desert - Opportunities Specific Detail

Mineral resources - mineral resources from the 
earth  can be used by industry or sold for export.

The Ajo copper mine, Arizona. Local people can easily access these 
resources and then GDP increases due to more trading.

Solar energy - with 12 hours of cloudless 
sunshine every day, deserts are ideal locations 
for this form of electricity generation.

360 homes can be powered by the Sonoran Solar Project in Arizona. 
This provides clean energy for local homes so there are fewer 
breathing problems and the unemployment rate is lower

Tourism – deserts are remote, romantic and 
exotic locations  for tourists.

Grand Canyon means lots of recreational opportunities e.g. walking 
for locals, benefiting health. There are a lot of jobs available in 
hotels and restaurants, increasing the tax base to the government

Farming - only possible where there is access to 
water through irrigation.

Coachella Valley in California grows peppers, lemons & grapes.
Increase in income for farmers, rising local area GDP and people get 
a healthier diet of fresh fruit and vegetables. 

Desert - Challenges

Extreme Temperatures Temperatures 
are over 40 degrees during the day and 
drop below freezing at night.

Inaccessibility – The Sahara is huge 
making travel difficult and expensive.

Water Supply - low rainfall makes water 
for drinking, washing and agriculture 
difficult to supply.

Desertification - Solutions

USA - Western Desert - California, Nevada, Utah, Arizona, New Mexico

The USA’s Western Desert region is actually made up of 
three different hot deserts. These are the Mojave Desert, 
part of the Sonoran Desert and part of the Chihuahuan
Desert. In total, the Western Desert covers 200,000 square 
kilometres.

Sahel region 

In hot climates, soil-forming 
processes are limited by the 
shortage of water and 
vegetation. Over time, 
weathering creates deep 
deposits of sand. There may 
be little organic content due 
to the lack of vegetation 

Hot Desert  Soils

Camels
They have wide, flat feet so they don’t sink into 
the sand to travel long distances for food and 
water. They also have long eyelashes and silt-like 
nostrils to prevent the sand getting in. 
Kangaroo rats
They live in burrows during the day to avoid 
extreme heat. 
Desert foxes  
They have light-coloured fur on their bodies 
which reflects sunlight and keeps them cool

Desert Animals

Can drink up to 50 
litres of water in just 
a few minutes.

Fat stored 
in hump 
provides 
three 
weeks of 
food.

Broad flat hooves spread 
weight so it doesn’t sink 
into the sand.

Two rows of long eyelashes 
keep out the sand.

Nostrils can 
be closed in 
sand storms.

Thick woolly fur 
protects from sun 
during day and cold at 
night. 

Leathery skin on knees 
protects from rocky ground.

Causes of Desertification
Desertification means the turning of semi-arid areas into deserts.

Climate Change - Reduce rainfall and 
rising temperatures have meant less 
water for plants.

Fuel Wood - People rely on wood for 
fuel. This removal of trees causes the 
soil to be exposed.

Overgrazing - Too many animals 
mean plants are eaten faster than 
they can regrow, causing soil erosion.

Over-Cultivation - If crops are grown 
in the same areas too often, 
nutrients in the soil will be used up

Population Growth
A growing population puts pressure on the land leading to more deforestation, 
overgrazing and over-cultivation

Planting more trees - the roots of trees hold the soil together and help to reduce soil erosion from wind and rain. For 
example, the ‘Green Wall of Africa’  running across the entire Sahel region. This will make the physical environment more 
secure and also provide work for poor communities, as well as reducing the number of conflicts and refugees. 

Appropriate technology – Rather than using wood as a cooking fuel, using ‘efficient’ stoves reduces deforestation. The stoves 
can be made locally using clay and use much smaller amounts of wood and charcoal. They also provide enough electricity rom 
heat to charge mobile phones, important for access to weather forecasts for either rainfall or drought

Land management  - Bunds are low stone walls built in lines parallel to the slope gradient. 
They help to prevent soil erosion as they slow down the flow of rainwater over the baked 
land, allowing ore water to be absorbed by the soil as the bund traps the water. This also 
helps to make the soil more fertile, as the walls can act as windbreakers to protect the soil
from wind and soil erosion.


