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What is an Ecosystem? Biome's climate and plants
An ecosystem is a system in which organisms interact with each other and Biome Location
with their environment.
Tropical Centred zlong the
Ecosystem’s Components rain Equator.
Abiotic These arz mon-living, such as air, water, heat and rock. Tropicl Between latitudes 55 307
. - . . grasslands north & south of Equator.
Biotic These are living, such as plants, insects, and animals.
Flora Plant life cccurring in & particular region or time. Hot desert FE alcngthﬂe ropies
of Cancer and Capricom.
Animal life of any particular region or time. — )
Between latitudes 40°-
@ Food Web and Chains s
= - - -
Zimple food chains are ws=ful in Far Latitudes of 65° north

explaining the basic principles
behind =cosystems. They show
only one species at & particular
trophic level. Food webs howsver

w consists of 3 network of many food
" chains interconnected togsther

and south of Equator

Y 4 W
ﬂ"n'* .

.D'-'

Found within 30° north —
south of Equatorin
tropical waters.

Mutrient H

i Unit 1b
Plants take in nutrients to build into new
OrEaNIC matter. Mutrients are taken up when
animals eat plants and then returned to the
soil when animals die and the body is broken

Temperature

Hut all year {25-30°C)

wiarm all year (20-30°C)

Hot by day [over 30°C)
Cold by night

WWarm summers + mild
winters {3-20°C)

Cold winter + cool
summers {below 10°C)

waarm water all year

round with temperatures

of 1E°C

AQAX

The Living World

Rainfall

viery high [over
200rmmyyear]

Wet + dry season
[SD0-1500mmfyear)

viery low [below
300mmyyear)

variable rainfall (s00-
1500m Jfyear)

Low rainfall {below
so0mmy year]

Wet + dry seasons.
Rainfall varies greatly
due to location.

Flora

Tall trees forming a cznopy; wide
venety of species.

Grasslands with widely spaced
trees.

Lack of plants and few species;
adapted to drought.

Mainky deciduous trees; 3 variety
of spedies.

small plants grow doss to the
zround and oaly in summer.

small range of plant life which
includes alga=s and sez grasses
that shelters resf animals.

(CASE STUDY: UK Ecosystem: Epping Forest, Essex

Fauna

crestest range of different anima
species. Most live in canopy layer

Large hoofed herbivores and
carnivores dominzte.

Kzny animals are small and
nocturnal: except for the camel.

Animals adapt to colder and
warmer climiates. Some migrate.

Low number of species. Most
animals found along coast

Cominated by polyps and a
diverse rangs of fish species.

This is a typical Englizh lowland deciduous woodland. 70% of the area is designated

5 & Site of Spedial Scienfific Interest [351) for itz biclogical interest, with 66 %

designated as a Spedal Area of Conservation (SAC).

Components & Interrelationships

Flowering plants (producers) such as
bluebells store nutrients to be eaten by

consumers later.

Broad tree leaves grow quickly to

maximise photosynthesis.

Trees shed |eaves 1o CONSSrve Energy

due to sunlight hours decreasing.

Bacteriz decompose the leaf liter,

Management

- Epping has been
managed for centuries.
- Currently now used
for recreation and
conservation.

- isitors pick fruit and
berries, helping to
disperse seeds.

- Trees cut down to
ENC0UraEE new growth

down by decomposers.
Litter This is the surface layer of Tropical Rainforest Biomea ', Spring
wegetation, which over time T :
breaks down to become humus. _ _
Tropical rainforest cover about 2 per cent of the Earth's surface yet they are
Biomass The total mass of living home to over half of the world's plant and animals. Summer
OrEaNisms per unit ares.
i b Interdependence in the rainforest
Biomes Autumn
A rzinforest works through interdependence. This is where the plants and
A biome iz a large geographical area of distinctive plant and animal groups, animals depend on each other for survival. If one component changes, there
which are adapted to that particular environment. The climate and geography can be serious knock-up effects for the entire ecosystem. Winter

: g . . - . . . . for timber.
of & region determines what type of biome can exist in that region. releasing the nutrients into the soil.

Distribution of Tropical Rainforests
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‘Coniferous
Tropicel rainforests are centred along the Emergent Highest [ayer with trees reaching 50 metres,
Deciduous Equator between the Tropic of Cancer and o )
farest Capricorn. Rainforests can be found in South Canopy Most Ilfe_ iz found here as it FECEiVES T0% of
America, central Africa and South-East Asia. the sunlight znd 30% of the life.
Trapical The Amazon is the world's largest rainforest . .
rairforests and takes up the majority of northern South U-Canopy Conzists of trees that reach 20 metres high.
America, encompassing countries such s .
Turidra - Brazil and Feru. Shrub Layer Lowest Ia','s'_ \.:.nthlsmall trees that hawe
a.:aml-u-l B e e ) N P
Rainforest nutrient cycle climate of Tropical Rainforests - )
T - .
[ Th iti ¢ i " = o
e hot, damp conditions on the forest floor allow for the rapid . Evening temperatures rarely fall below 22°C. | .
Trosical decompasition of dead plant material. This provides plentiful *  Duetothe prasence of clouds, temperaturss rarely :-.. s )
- = - gn;and.l. nutrients that are easily absorbed by plant roots. However, as these rise sbove 32°C
S . nutrients are in high demand from the many fast-growing plants, . ’ -
::m":ns_t ';::ﬂ?:mrf;nf;;:z?;:f;ﬁm“m Hot deserts they do not remain in the soil for long and stay closs to the surface. LI EETELTE PRE T, SR "

If vegetation is remowed, the soils quickly become infertile. *  Atnight with no clouds insulating, temperature drops.
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Tropical Rainforests: Case Study Malaysia

Malzysia is a LIC country is south-east Asia. 657% of Malaysia is a tropical minforest with 18% of it not being interfered with.
However , Malaysia has the fastest rate of deforestation compared to anywhere in the world

Adaptations to the rainforest

‘OTangutans Large arms to swing & support in the tree @nopy.

Drip Tips &llows heavy rain to run off leaves easily. -
Lianas & Vines Climbs trees to reach sunlight 3t canopy. -
Issues related to biodiversity

Why are there high rates of biodiversity?

= Warm and wet climate encourages &
wide range of vegetation to grow.

= There iz rapid recycling of nutrients to
speed plant growth.

= Most of the rainforest iz untouched.

Main issues with biodiversity decline

= Heystone species (2 species that are
important of other species) are
extremely important in the rainforest
ecosystem. Humans are threatening
these vital components.

= Dedine in species could cause tribes
being unable to survive.

= Plants & animals may become extinct,

. Key mediczl plants may become extinct.

Impacts of deforestation

Economic development

Soil erosion
- Omce the lend is exposed by deforestation,

the soil is more vulnerable to rain
1 no roots to bind soil together, zoil can

wash away.
9

n, the climate

Climate Change

nen rainforests are cut d
becomes drier.

-Trees are carbon ‘sinks”. |
deforestation comes man

vith greater
eenhouss

carbon in the atmosphere.
the greenhouse effect.

Rainforest inhabitants

wiany tribes have developed sustainable ways of

survival. The rainforest provides inhabitants with...

Food through hunting and gatherng.

= Matural medicines from forest plants.

‘what are the causes of deforestation?

— k.

= Most widely reported cause of
destructions to biodiversity.

= Timber is harvested to create
commercial items such a5
furniture and paper.

= Violent confrontation between
indigenous tribes and logzing
Coompanies. P

Mineral Extraction

= Precious metals are found in
the reinforest.

= Arzas mined can experience soil
and water contamination.

= Indigenous peaple ars
becoming displaced from their
land due to roads being built to

transport products. {

Energy Development

= The high rainfall creates ideal
conditions for hydro-electric
power (HEP].

= The Bakun Dam in Mzlaysia is
key for creating energy in this
developing country, however,
both people and environment

Sustainability for the Rainforest

Homes and boats from forest wood.

= Lerge sczle ‘slash and burn' of
land for ranches and palm oil.

»  Increzses carbon emission.

= Riwer saltation and soil erosion
increzsing due to the large

areas of exposed land.
= Increass in palm oil is making

the soil infertile. n

= Mass tourism is resulting in the
building of hotels in extremely
vulnerable areas.

= Lezd wo negative relationship
betwizen the government and
indigenous tribes

= Tourism has exposed animals
to human diseases, i

Agriculture

Tourism

o2
Road Building —
= Roads are ne=ded to bring
supplies and provide access to
new mining areas, s=mtlements
and energy projects.
= In Malaysia, logging companies
use 2n extensive network of
roads for heavy machinery and

Uncontrolled and unchecked exploitation can cause irreversible damage such
as loss of biodiversity, soil erosion and climate change.

Possible strategies include:

= Agro-forestry - Growing trees and crops &t the same time. 1t prevents soil
erosion and the crops benefit from the nutrients.
= Sglective logging - Tress are only felled when they resch a particular

haight.

= Education - Ensuring thoss people understand the conseguences of

deforestation

= Afforestation - If trees are cut down, they are replaced.
= Forest reserves - Areas protected from explodtation.
= Ecotourism - tourism that promotes the environments & conservation

Hot Desert: Case Study Thar Desert — India/Pakistan

The Thar Desert is located on the border between India and Pakistan in Southern Asia. With India soon becoming the
most populated country in the world in the next five years. With this, more people will plan to live in the desert.

Distribution of the world's hot deserts

Major characteristics of hot deserts

ost of the world’s hot deserts are found -4 . = Aridity — hot deserts are extremely dry,

in the subtropics between 20 degrees and : 3 | with annual rainfall below 250 mm.

30 degrees north & south of the Equator = r X *  Heat - hot deserts rise over 40 degrees.
The Tropics of Cancer and Capricorn run = S~ Tw=] .« Landscapes-Some places have dumes,

through most of the worlds major deseris.

hut most are rocky with thorny bushes,

Hot Deserts inhabitants Climate of Hot Deserts 7] Te258°C

- People often live in large = Wery little rainfall with less than 250 mm per T

open tents to keep cool. year. \

- Food is often cooked slowly = It might cnly rain once every two to three years,

in the warm sandy soil, = Temperste are hot in the day (45 *C) but are 1 \

- Head scarves are wiorn by cold at night due to little cloud cover {5 °CJ.

men to provide protection = Inwinter, deserts can sometimes receive )

from the Sun. occasional frost and snow. T FMAMIJ ASOND -

Adaptations to the desert Desert Interdependence
Hiral seriacn
m [ [ersenpa— Cactus = Large roots to absorb water soon after Different parts of the
b rainfall.

hot desert ecosystem
are closely linked
together and depend on
each other, ezpecizlly in

= Meedles instead of leaves to reduce
surface arez and therefore transpiration.

Camels - Hump for storing fat (MOT water). = such & harsh
= wide feat for walking on sand. Erwironment.
e - Long eyelashes to protect from sand. .|
Opportunities and challenges in the Hot desert
Opportunities Challenges
= There are valuzble minerals for industries and »  The extreme heat makes it difficult to work outside for
COonstruction. very long.
- urces such as coal and oil can be found in = High evaporation rates from irrigation canals and
farmland.

tunities for renewable

Bhglar

ENErgy such a5 soar =

ttracted tourists, especially during :

water supplies are limited, creating problems for the
increasing number of people moving into area.
Aaccess through the desert is tricky as roads are difficult

festivals. to build gnd maintain,
Causes of Desertification - strategies to reduce Desertification
"

Desertification means the turning of climate Change = \Water management - ETowing
semi-arid areas (or drylands) into Reduce rainfall and rising temperatures crops that don't need much water.

deserts, have meant less water for plants. = Tree Planting - trees can act as

windbreakers to protect the soil
Fuel Wood Overgrazing from wind and soil erosion.

People rely on wood for fuel. This Too many animals mean plants are = Soil Management - leaving areas of

removal of trees @uses the soil to be
expased.

over-Cultivation
If crops are growm in the same areas
too often, nutrients in the soil will be
used up c3using soil erosion.

land to rest and recover bost
nutrients.

= Technology —using less expensive,
sustainable materials for people to
maintzin. i.e. zand fences, terraces
to stabilize 0il and solar cookers
to reduce deforestation.

=aten faster than they can grow back.
Causing =oil erosion.

Population Growth
A growing population puts pressure on
the land leading to more deforestation,
owergrazing and over-cultivation.
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Tropical Rainforest
Ecosystem [n].
Knowledge Organiser

1. During the day #*
sunlight heats the

5. Water vapour
condenses and
sforms clouds

o aheet and poler devert [T Mised and decidemm fareet Tavanne
Tands T Terwbat vmmbere Lo
N e Seppe B weanerraneen vegesstien

W Mentare alpine tundre snd mastane fovet]

6. Hea
rainfall
10° nartr and BN of the Eguator .
Tre lrgest raliorests are In Brazl (Boutn Amencd), Zare (AMC) and Rooness [Boutr East Akl 0 "
Other tropices ralniorast Diaces ars In Hawal &nd T Iands of the Pacttc & Cartosan ool air sinks to replace
he rising air eSS

A chmate graph S Manmen. Brasi

R W e

KS4 — Geography / Tropical Rainforest Ecosystem — HT1 & 2

Average tamparatures are around 27 degrees Celsius. Rainfall is

over 2000mm throughout the year. climate / vegetation / soil / biodiversity / evapotranspiration / interception / precipitation / drip flow / stem flow /

surface storage / stores / flows / emergent / canopy / under canopy / shrub layer / photosynthesis / epiphytes

& internet geography.net
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- Competition for light causes trees to grow fast. They are tall and straight.

Buttress roots support these tall trees as they have shallow roots because
nutrients are only in the top layer of soil because they are rapidly taken up
by trees and other vegetation.

- Plants on the forest floor are shade tolerant and able to cope in the

darker conditions.

- Epiphytes grow high up on the branches of trees to gain access to the

light.

- Lianas wrap themselves around other trees to gain access to light.

- Leaves are thick and waxy and have drip tips so water does not gather
and cause algae to grow which can stop photosynthesis from
happening.

- The bark of some trees is very smooth which makes it very difficult for
other plants to climb up them (the strangler fig can completely cover a
tree and cause it to die!)

The nutrient cycle

Input dissolved
In rain {from

the atmosphere

Loss in runoff

(water running
over the surface
taking away

nuerients)

Emergents are the tallest

» 3 A
fam 04 Nk “[W;,c:my 50% of the rainforest
o (AT TN wildlife. This includes birds,
TAERN snakes and monkeys.
ISR LY (b "1 4. ERIRILE ] 4 Lianas (vines) climb to the
se' (g ' % canopy to reach sunlight.
P

¥ \ 8 { [ a
CRRE ;ﬂfg‘f; = Epiphytes, or air plants,
bors ! S e f e O

are also found in this layer. An epiphyte is an organism that
grows on the surface of a plant and gets its moisture and
nutrients from the air, rain, water or from debris gathering
around it.

The under canopy mainly contains bare tree trunks and
lianas. Lianas are vines that climb the vegetation in a bid to
reach sunlight.

The shrub layer has the densest plant growth. It contains
shrubs and ferns and other plants needing less light. Saplings
of emergents and canopy trees can also be found here.

The forest floor is usually dark and damp. It contains a layer
of rotting leaves and dead animals called litter. This
decomposes rapidly (within 6 weeks) to form a thin humus,
rich in nutrients. Below the rich top soil the soil lacks nutrients.
This is because nutrients are rapidly absorbed by vegetation.

& internet geography.net

. emergents 2
<3 °° oo &> trees and are usually over
YT e © e o 50 metres tall. The Kapok
™ Y Y o tree is an example of an
ybems e N emergent.
e G 1\ The sea of leaves blocking
[ &l Yol K 2 /' g=# outthe sun from the lower
1 ™ WYL > - -9
" :_” 'r'(‘f,.',‘.,‘; oy ;.’}d‘; layers is called the canopy.
ekl | W R U The canopy contains over
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Desert [n]

Knowledge Organiser

! Deserts are mainly found around the Tropics of Cancer and Capricorn, between 15° and 30" north and south of the
L.equator. The main temperate deserts are found in the middie latitudes, Deserts are found in. North Africa, central
I Australia and towards the south west of the USA. Deserts are often found on the west coast of continents.

Hot air rise

at the equator, where the land receives the greatest amount of the sun's radiation. Most of the world's
deserts are located near 30 degrees north latitude and 30 degrees south latitude, where the heated equatorial air
begins 1o descend. The descending air is dense and begins to warm again, evaporating large amounts of water
from the land surface. The resulting climate is very dry.

Other deserts are located in the rain shadows of mountain ranges. As moist air passes over a mountain range, it
expands and cools, precipitating most of its moisture as it rises. As it sweeps down the other side of the mountain
; range, it warms and compresses, causing high evaporation rates and shedding little rain. Many of the deserts in
' the southwestern United States are the result of rain shadows
| A few deserts, such as the Gobi Desert in China, are simply a result of being located far from the ocean, from
. which most atmospheric moisture is drawn.. The moisture is precipitated before it can reach these interior areas.

. Deserts can form even on tropical coasts beside cold ocean currents, such as the west coast of South America.

x | The currents cool the air, which then rises and warms as it moves over land, drawing up moisture that is later
Polar dosert [ Taiga I Montane Savanna [ Mediterranean precipitated as the air moves farther inland,
L

Tundra I Mixed forest Steppe I Tropics B Desert

A climate graph for the Sahara Desort

KS4 — Geography / Desert — HT1 & 2

“w “
A. As you would expect, temperatures at the | Deserts have extreme temperatures. i w
equator are highest. Warm air rises containing During the day the temperature may » »n
ovaporated moisture. | reach 50°C, when at night it may fall to ® E
B. The air cools, condenses and forms clouds. below 0°C. This means thae desert has a § o "3 i
C. Heavy equatorial rainfall occurs (like in the high diurnal range (difference between ) 2o 3
rainforest!) the highest and lowest temperature L E
D. The cool, dry air then begins descending. The within a day). Deserts have less than 250 " " i
air warms up. Any remaining moisture in the air is mm of rainfall per year. The rain can be
held as water vapour (invisible) | unreliable. Several years can pass b hod

between rainfall events, i "

Beocause the tropics are largely cloudless they get . - .
veary hot during the day. There are few clouds to o - — ! = — = ! ___-_ o
insulate these areas during the night. Therefore,
tomperatures drop 1o very low leveis overnight. yChighan R - Roniud ooy
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Desert soils are thin, sandy, rocky and generally grey in colour. Desert solls are very dry.
When it does rain they soak up the water very quickly, Tha surface of the soil may appear
crusty. This is due to the lack of rainfall, As it is so hot water is drawn up to the surface of
the saoil by evaporation, As the water evaporates, salts are left behind on the surface of the
soil. Soils are generally infertile due to the lack of litter.,

Fat is stored in the hump of the camel.
This provides energy in times of food
shortage in the desert. They don't
store water in thelr humps!

Camels have two rows of eyelashes
which are long and slit-like nostrils
which help keep out the sand being
blown around In the desert.

Large padded feet which
allows them the spread their
weight on the sand.

Thick fur on the top of the
body for shade, and thin fur
elsewhere to allow easy heat
loss In high desert
temperatures.

The desert fox has large ears
which allows it to radiate body
heat and help keep them cool
In the hot desert environment,

The desert fox is
nocturnal. They sleep
underground during the
day when temperatures
are high and come out at
night when temperatures
are cooler and

more comfortable

The fox's feet are
effective shovels for
frequent digging —
fennec foxes live in
underground dens,

The fox's feet are hairy, which
helps them perform like
snowshoes and protects them
from extremely hot sand.

Cacti have needles which helps

/ to reduce molsture loss and
deters animals from eating the
plant,

Cacti are succulent plants which
means they store water, They
need to store water as rainfall is
Infrequent and unreliable. \

The surface has a waxy /
coating which reduces water
loss and avoids the plant
drying out. Cacti have shallow roots
that sit just below the
surface of the Earth and are
up to 1Tm wide (heavy
lateral branching). This is
because it does not rain
very often so the roots can
absorb as much water as
possible.

The large umbrella-shaped crown
enables the tree to capture the
maximum amount of sunlight, with
the smallest of leaflets. It also
provides shade for the soll below
which helps reduce evaporation,

Small leaves reduce water
loss through transpiration in
the hot climate.

Acacia tress have
developed short, fat trunks
that act as reservoirs for
excess water. This enables
them to thrive during
periods of no rainfall,

Deep roots (up to S0m)
allow the acacla tree to
reach water deep
underground enabling them
to survive drought
conditions.
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