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UNIT DESCRIPTION
A Biome is a large scale ecosystem.  It is the way we divide the Earth’s 
surface. Areas are grouped together based on their characteristics: 
climate, soil type, vegetation and animals. Example biomes would be 
Deserts and Tropical Rainforests.

BIOMES

Climate → The temperature and rainfall, 
measured over a long period of time (year).
Biotic → Biotic Factors are living things, such 
as: plants, animals, bacteria, fungi.
Abiotic → Abiotic Factors are the non-living, 
chemical and physical parts of the 
environment that affect living organisms, 
such as: temperature, light, pH, wind etc.
Biodiversity → The variety of different 
species of plants and animals. 
Food web → A system of interlocking and 
interdependent food chains.
Nutrient Cycle → A nutrient cycle is the 
movement and exchange of organic and 
inorganic matter back into the production of 
living matter. 
Vegetation→ Pants and trees.
Deforestation → The removal of trees. 
Sustainability → Sustainability is ensuring 
that we have enough of what we need for 
now, without compromising the needs of 
future generations.
Poaching → This is the illegal practice of 
trespassing on another's property to hunt or 
steal game without the landowner's 
permission.
Desertification → Desertification is the 
process by which fertile land becomes dry, 
vegetation decreases and soil is exposed to 
the sun leading to the growths of deserts.
Drought Resistant → vegetation that can 
survive very low levels of rain.

Irrigation → The supply of water to land 
or crops to help growth

BIOMES: Location & Climate

This unit investigates how the Hot Semi- Arid 
Grassland functions and how it compares to 

one other biome: Tropical Rainforests. Why it 
is important to preserve and protect the 

ecosystems within these biomes.

The climate controls where Biomes are located. For example: Tropical Rainforests are found in 
an Equatorial (Tropical) Climate. The climate is influenced by…

Latitude→ This is the distance North or South from the Equator. When a place is nearer to the 
Equator, the temperature is higher.. This is because the Earth’s surface is curved, therefore 
Equator is closer to the sun, so the solar energy is more concentrated (this is called insolation).

Distance from the Sea →When a place is further from the sea it experiences more extreme 
temperatures and less rainfall. This is because the sea acts like a reservoir of heat (radiator), 
keeping the coast warm, even when air and land temperatures have dropped. 

Altitude → The higher the altitude the colder the temperature. For every 100m the 
temperature decreases by 1˚C.  This is because the air pressure decreases with altitude.

CLIMATIC FACTORS AFFECTING BIOMES
HOT SEMI ARID GRASSLANDS →

This biome is mainly located along the tropics or 
subtropics (23.5˚ North and South).  The largest 
example is the Savannah Grasslands in Africa.

They are hot with wet and dry seasons. There are 
consistently high temperatures (24˚c- 35˚c) due to 
close proximity to equator (insolation from the sun). 
There is seasonal rainfall depending on the position 
of the ITCZ (low pressure system). In the summer 
the ITCZ is further north, this depression brings the 
rainy season. In the winter, it is further south. When 
the ITCZ is not over the land, there is a dry season 
which lasts between 4 and 6 months.. Annual 
rainfall is below 600mm.

TROPICAL RAINFORESTS →

This biome is usually found at latitudes within 10˚ 
North and South of the equator. The largest 
example is the Amazon in South America. 

They are hot and wet throughout the year. There 
are consistently warm temperatures (around 25˚c) 
due to the close proximity to equator (insolation 
from the sun). There is high precipitation due to 
always being under the ITCZ (low pressure system).  
This depression brings over 2,500mm of rain per 
year.

An Ecosystem is the interaction of living (biotic) and non-living (abiotic) 
things in an environment. There can be many ecosystems within a biome.

ECOSYSTEM

BIOMES CLIMATE ZONES

Global Atmospheric Circulation → The sun 
warms the surface of the earth at the 
equator (insolation). Hot air rises, leaving 
an area of low pressure. The air cools and 
condenses and falls as rain. Cold air moves 
towards higher latitudes and then sinks, 
creating an area of high pressure. This 
brings clear skies and no rain / very dry 
conditions. 

Climate will then have an influence on the 
different types of vegetation that grow 
and the different species found.  This will 
then influence the type of soils found. 
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• This biome is mainly located along the tropics or subtropics (23.5˚ 
North and South). The are most commonly found between Deserts 
and Tropical Rainforests, in the tropical semi- arid climate (steppe). 

• The most common area with this biome is a strip from the West to 
East of Africa where it is called Savannah.

• This biome is also found in parts of Australia and South America.

• This biome is usually found at latitudes within 10˚ North and South 
of the equator.

• This biome is most commonly found in South America 
(Amazon), Central Africa, and South East Asia along the Equator.
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• The climate is hot, and has a wet and dry season.
• The climate can have precipitation totals lower than 600mm per 

year.
• There are consistently high temperatures (24˚c- 35˚c). 

• The climate of this biome has no dry season.
• All months have a monthly average precipitation (rainfall) value of 

at least 60 mm but some regions have excess of 300mm per month. 
• There are consistently warm temperatures (around 25˚c). 
• The climate of this biome has no summer or winter; it is typically 

hot and wet throughout the year and rainfall is both heavy and 
frequent all year round. 
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• The soils are porous which means they drain rapidly. The thin 
humus layer (leaf litter) provides nutrients for plants. 

• The soils here are very thin and only the top layer contains any 
nutrients due to the rapidly decomposing, thick leaf layer.  Soils 
deeper down have all their nutrients washed away (leaching) 
because the rainforest is so wet. 
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• The climate is too dry for thick forest to form so the landscape 
consists of drought resistant grasses and bushes. In the African 
Savanna the landscape is scattered with Acacia and Baobab trees.

• The heat (25˚C) and abundant rainfall allow rapid plant growth and 
trees can reach heights of 40 metres or more.

• The humus (leaf litter) layer is thick which provides thin fertile soil. 
This means that a wide variety of plants to grow. For example in the 
Amazon they have Mahogany Trees, Orchids, Cacao (chocolate), 
Coffee Plants and Banana Trees.

• Due to thick density of vegetation the plants in this biome grow in 
layers.
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LS • The animals in this biome are largely grazers such as Antelope, 
Zebra and Giraffe. However, due to the amount of large prey such as 
Zebra, large predators such as Lions, Cheetahs and Hyenas also 
thrive within the African Savannah. 

• In the Amazon there are 427 species of mammals e.g. Jaguar, 1,300 
species of birds e.g. Macaw, 378 species of reptile, 400 species of 
amphibian and amazingly there are 30 million species of insect.
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• Humans use this biome mainly for farming. In Africa the Masai Mara 
tribe live on the landscape and migrate there cattle around the 
grassland. They have also developed the ability to sleep standing on 
one leg to protect their cattle from predators.

• This biome is also subjected to poachers who kill Rhino for their 
horn and Elephants for their tusks. This means that many people 
now work as rangers to protect Africa’s wildlife.

• Traditionally humans who live in this Biome would forage for fruit 
and hunt mammals to eat using hand made weapons such as blow 
darts and bows & arrows. They also practice slash and burn which is 
when a small area of the forest is cleared for farming. The ash puts 
nutrients into the soil. This has no long lasting damage and is 
sustainable.

• Deforestation is now threatening this biome. Loggers cut down large 
sections of the forest and practice slash and burn on a huge scale. 

Due to the climate of the tropical rainforests biome and hot semi-arid grasslands 
biome being different, the vegetation type and density is also different. 

In Tropical Rainforests, rainfall all year promotes lush, dense and thick vegetation. 
Where it is both hot and wet, e.g. rainforests, lots of trees and vegetation grow. 
The more rain there is, the more vegetation there is. The heat (25˚C) and 
abundant rainfall allow rapid plant growth and trees can reach heights of 40 
metres or more.  The humus (leaf litter) layer is thick which provides thin fertile 
soil. This means that a wide variety of plants to grow. Therefore roots do not need 
to go far into the ground because only the top layer contains nutrients due to soil 
leaching. As a result the tall emergent trees have developed buttress roots to 
keep them stable. 

In Hot Semi Arid Grasslands, where there are wet and dry seasons, the climate is 
too dry for thick forest to form so the landscape consists of drought resistant 
grasses and bushes. In the African Savanna the landscape is scattered with Acacia 
and Baobab trees which are adapted to the conditions found here, such as thick 
bark to reduce moisture loss.  

The climate of tropical rainforests biome and hot semi-arid grasslands biome is 
different because of their different locations.  

Hot Semi-Arid Grasslands are mainly located along the tropics or subtropics (23.5˚ 
North and South).  The largest example is the Savannah Grasslands in Africa. The 
climate here is hot with wet and dry seasons. There are consistently high 
temperatures (24˚c- 35˚c) due to close proximity to equator (insolation from the 
sun). There is seasonal rainfall depending on the position of the ITCZ.  The ITCZ is a 
low pressure system as hot air rises, which then cools and condenses and falls as 
rain. In the summer the ITCZ (low pressure trough) is further north, this 
depression brings the rainy season. In the winter, it is further south. When the 
ITCZ is not over the land, there is a dry season, due to their being cold air sinking, 
creating an area of high pressure, which lasts between 4 and 6 months. Annual 
rainfall is below 600mm.

This biome is usually found at latitudes within 10˚ North and South of the 
equator. The largest example is the Amazon in South America. Here the climate is 
hot and wet throughout the year. There are consistently warm temperatures 
(around 25˚c) due to the close proximity to equator (insolation from the sun). 
There is high precipitation due to always being under the ITCZ (low pressure 
system).  This depression brings over 2,500mm of rain per year.

Comparing + explaining climates 

Comparing + explaining vegetation 
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Consumers: Species that 
cannot manufacture their 
own food and need to 
consume other organisms 
to get their energy. Animals 
that eat primary producers 
(like plants) are called 
herbivores. Animals that eat 
other animals are called 
carnivores, and animals that 
eat both plant and other 
animals are called 
omnivores. 

Producers: Do not usually 
eat other organisms, but 
pull nutrients from the soil 
or the ocean. They can 
manufacture their own food 
from solar energy through 
the process of 
photosynthesis.

Decomposers: Break down 
dead plant and animal 
material and wastes, then 
release it again as energy 
and nutrients into the 
ecosystem. They feed on 
waste and dead matter, 
converting it into inorganic 
chemicals that can be 
recycled as mineral 
nutrients for plants to use 
again.

HOT SEMI ARID GRASSLANDS: Food Web

Energy is transferred from one trophic level to another (in the direction of the arrow)

Importance of a balanced food web: not enough tertiary consumers (Lions) will increase 
the amount of secondary consumers (hyenas) this will cause less primary consumers 
(antelope). Alternatively if there are fewer carnivores, vegetation will be more scarce due 
to an increase in herbivores. Lower bio-diversity will lead to a less productive ecosystem. 
Energy will not be transferred through the food web between the different trophic levels. 

Reasons for an unbalanced food web: It is safer for humans (Massai Mara) to live there if 
there are fewer tertiary consumers. Cattle wont be hunted which will increase farmers 
productivity and income. 

HOT SEMI ARID GRASSLANDS: Nutrient Cycle

Litter: This is the surface layer of vegetation, which over time breaks down 
(decomposes) to become  nutrients which are added to the soil. 

Biomass: The total mass of living organisms per unit area.
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TROPICAL RAINFOREST: Nutrient CycleTROPICAL RAINFOREST: Food Web

When vegetation is removed 
from an ecosystem, there will 
be less evapo-transpiration 
(water evaporating from leaves) 
and this could lead to less 
cloud, less rainfall and more 
drought.  

There will be less water stored 
and less interception (leaves 
catching the rain) which could 
lead to an increase in surface 
runoff and therefore soil 
erosion and flooding because 
there is more water entering 
rivers and a shorter lag time.  

If trees or plants are removed 
then there will be less leaf litter 
produced because less plants 
will be dying which will mean 
less material will be 
decomposed.  This means that 
fewer nutrients will be added to 
the soil. 

The soil is less fertile because 
there is less decomposition of 
leaf material and more leaching 
due to the warm and wet 
climate. 

WATER CYCLE: 
Removing Vegetation

NUTRIENT CYCLE: 
Removing Vegetation

As energy is passed 
through an 
ecosystem several 
processes occur:
• Energy passes 

through different 
trophic levels.

• The amount of 
energy there is 
decreased.

• Fewer species and 
biomass exist at 
each level.

The 
diagram to 

the right 
shows the 

idea of 
trophic 

levels in 
ecosystems 

and the 
process of 

energy loss 
→

Nutrients are taken up when animals eat plants and they are returned to the soil 
when animals die and the body is broken down by decomposers.

In all nutrient cycles there are interactions between the atmosphere and soil
and many food chains are involved. Nutrient cycles vary greatly between 
ecosystems, as the rate of nutrient transfer is dependent on the amount of 
moisture, heat, vegetation and the length of the growing season. Therefore, 
the rate of nutrient transfer is very fast in a Tropical Rainforest because it is hot 
and wet.
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‘Lost in the Jungle
Yossi Ghinsberg

Four travellers meet in Bolivia and set off into the heart of the Amazon 
rainforest, but what begins as a dream adventure quickly deteriorates into 

a dangerous nightmare, and after weeks of wandering in the dense 
undergrowth, the four backpackers split up into two groups. But when a 
terrible rafting accident separates him from his partner, Yossi is forced to 

survive for weeks alone against one of the wildest backdrops on the 
planet. Stranded without a knife, map, or survival training, he must 

improvise shelter and forage for wild fruit to survive. As his feet begin to 
rot during raging storms, as he loses all sense of direction, and as he 

begins to lose all hope, he wonders whether he will make it out of the 
jungle alive.

Lost in the Jungle is the story of friendship and the teachings of nature, 
and a terrifying true account that you won’t be able to put down.


