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Changing Landscapes of the UK

Topic content
I can describe the characteristics of the UK’s main rock
types: sedimentary, igneous and metamorphic.
I can describe the distribution of the UK’s main rock
types: sedimentary, igneous and metamorphic.
I can describe and explain the role of geology and past
tectonic processes in the development of upland and
lowland landscapes.
I can describe and explain how distinctive upland and
lowland landscapes result from the interaction of physical
processes (glacial erosion and deposition, weathering and
climatological, post-glacial river and slope processes).
I can describe and explain how distinctive landscapes
result from human activity (agriculture, forestry,
settlement) over time.
Geographical skills
I can use geological maps to describe the distribution of
the UK’s main rock types.
I can use simple geological cross-sections to show the
relationship between geology and relief.
I can locate key physical features (uplands, lowland
basins, rivers) on outline UK maps.
I can recognise physical and human features on 1:25,000
and 1:50,000 OS maps.

The Changing Landscapes of the UK
The physical geography of the UK
varies greatly due to its complex and
diverse geology, a result of it being
subject to a variety of plate tectonic
processes over time. As a result, the
UK has a variety of distinctive
landscapes.

Key definitions
Geology
Resistant
Magma
Geological time

a) 3 main rock types
1. Igneous – created by volcanic
activity when magma/lava
cools, made of crystals, v.hard
2. Sedimentary – formed of small
particles that have been eroded,
transported & deposited in
layers or remains of
plants/animals
3. Metamorphic – formed from
other rocks changed by extreme
pressure/heat e.g. slate
b) Relief
This refers to the way the landscape changes in height.
Upland landscapes
 High above sea level, often mountainous & formed of
harder, resistant rock.
 Areas include Scottland (e.g. the Grampian
Mountains), England (e.g. Lake District, Dartmoor) and
Wales (e.g. Snowdonia)
Lowland landscapes
 Not very high above sea level, often flat & formed of
softer, younger, sedimentary rock
 Areas include Lincolnshire, East Anglia, the Midlands,
London (south-east England).

c) Distribution of rock in the UK
 Igneous rocks can be found mainly in upland
areas in Scotland, in the Lake District (NorthWest England), Snowdonia (North Wales) and
Northern Ireland
 Metamorphic rocks are found in Northern
Ireland and Scotland
 Sedimentary rocks can be found across
lowland areas of southern and central parts of
England.

d) Upland Landscape: Dartmoor Tors
Location: South-West England
The landscape here was formed when a dome of magma (magma domes form when
magma erupts but builds up around the vent) developed 290million years ago. It cooled
and developed into granite (igneous rock). Bowerman’s Nose is an example of a landform
formed as a result. But, how?
 Cracks known as joints form in the rock, this makes the rock
vulnerable to freeze thaw weathering. This dethatched fragments of
rock
 Overtime, erosion and mass movement (e.g. slumping) removed the
pieces of broken up granite.
 Blocks of rock are left behind, and the largest blocks are left standing.
 We call these landforms tors such as Bowerman’s nose.
 Surrounding the tors are clitter slopes – these are collections of
boulders/stones/debris that cover the slopes and around the tor.

e) Upland Landscape 2: Malham Cove
This is a high limestone cliff shaped a bit like an amphitheatre. The
cliffs are 80 metres high and 300 metres across. It is seen as amongst
the top 10 geological wonders of the UK.
How?
 Over 1 million years ago, earth’s movement caused the large
Middle Craven Fault (a fracture in rock).
 As a result, softer rock slipped away revealing a line of
limestone cliffs.
 15,000 years ago, which marks the end of the last ice age,
glaciers surrounding the land melted and the melting water
created a massive waterfall. This further eroded the cliff
backwards resulting in its current shape.
 There are many limestone pavements here too – these are
rocks made of blocks in horizontal lines with vertical cracks.
Chemical weathering takes place and enlarges the cracks. The
widening and deepening of the cracks form grykes, exposing
blocks of limestone called clints.

Previous dome shape eroded overtime

North Downs

Malham
Cove,
North
Yorkshire,
England

F) Lowland landscape: The North & South Downs
1. Rewind to 75 million years ago, the UK, parts of
the South-East of England were under a shallow,
warm tropical sea. Chalk muds were laid down at
the bottom of this sea and were very thick.
2. However, 30 million years ago, the compacted
layers of sediment were pushed up and folded
into a huge chalk covered dome.
3. Overtime, the softer rock at the centre of the
dome was eroded leaving 2 escarpments (steep
slopes) either side, which we call the North and
South Downs.

South Downs
g) How have humans shaped the landscape of the South Downs?

Farming
Around 85% of the South Downs
National Park is farmed, with
approximately 1100 farm
businesses operating in the area.
Advantage:
 Income generated supports
local economies, and
people
 Arable farming (growing
crops) has supported rare
bird species in the area
Disadvantage
 The decline of arable
farming has reduced the
presence of arable plants
which in turn damages
wildlife habitats
 Chemicals used for farming
have significantly damages
the chalk grassland

Forestry
The Southdown’s has a mixture of
deciduous and coniferous woodlands.
Human activity in woodland areas has
increased and large areas are being
cleared.
Advantage:
 Timber harvested from the
national park is a valuable
sustainable product
 Ancient trees are more
protected and in turn protects
wildlife
Disadvantage:
 Many trees are under threat e.g.
hazel and chestnut as people no
longer manage them in a
sustainable way. The quality of
woodland and biodiversity
declines

Settlements
110,000 people live in the South Downs
National Park. It is mainly rural but is
surrounded by a number of major
towns and cities.
Advantage
 Many people can live in the
Southdowns and commute to
work elsewhere
 Relaxing/beautiful scenery
Disadvantage:
 Settlement developments are
not always in line with local
character in terms of
design/materials.
 There has been a decline in
community facilities e.g. post
offices.

Costal Landscapes and Processes
Topic content
I can describe and explain the physical processes at work on the coast:
weathering (mechanical, chemical, biological), mass movement (sliding and
slumping), erosion (abrasion, hydraulic action, attrition and solution), transport
(traction, saltation, suspension, solution and longshore drift) and deposition.
I can describe and explain the influence of geological structure
(concordant/discordant, joints and faults), rock type (hard/soft rock) and wave
action (destructive and constructive waves) on landforms.
I can suggest how the UK’s weather and climate (seasonality, storm frequency
and prevailing winds) affect rates of coastal erosion and retreat, and impact on
landforms and landscape.
I can describe and explain the role of erosional processes in the development
of landforms: headlands and bays, caves, arches, cliffs, stacks, wave cut
platforms.
I can describe and explain the role of depositional processes in the
development of landforms: bars, beaches and spits.
I can suggest how human activities (urbanisation, agriculture and industry)
have affected landscapes.
I can describe and explain the interaction of deposition and erosion processes
in the development of landforms.
I can describe and explain the effects of coastal recession and flooding on
people and the environment.
I can describe advantages and disadvantages of different coastal defences
used on the coastline of the UK: hard engineering (sea walls, groynes and rip
rap) and soft engineering (beach nourishment and sand dune regeneration).
I can explain how different defences used on the coastline of the UK can lead
to change in coastal landscapes.
I can suggest the significance of the location of one named distinctive coastal
landscape (discordant, concordant, coastline of deposition, coastal retreat).
I can explain how one named distinctive coastal landscape has been formed.
I can examine the physical and human factors most influential in its change.
Geographical skills
I can use BGS Geology maps (paper or online) to link coastal forms to geology.
I can use UK weather and climate data.
I can calculate mean rates of erosion using a multi-year data set.
I can recognise coastal landforms on 1:25,000 and 1:50,000 OS maps.
I can use 1:25,000 and 1:50,000 OS maps, and GIS, to investigate the impact
of human intervention.

Coastal Landscapes UK
Coastal processes that shape the coastline
Weathering:
 Chemical involves acids dissolving the outside layer of rock
 Mechanical or freezethaw: when water enters cracks in rocks, water freezes and expands, exerting pressure
on either side of the rock. Repeatedly, this will cause the rock to break up.
Erosion: Hydraulic power – water blasted into cracks in cliffs, widening these over time, eventually breaking off
Abrasion – sediment within water is thrown at the cliff face, wearing down the outer layers of rock – a
sandpaper effect
Attrition – rocks and pebbles bang into each other, becoming smaller, smoother and rounder.
Transportation: long-shore drift
 Sediment is moved up the beach in the swash (at an angle). Sediment is then carried back down the beach at
a right angle. Zig Zag pattern moves sediment from one end of the beach to the other.
Deposition: the dropping of sediment by the sea. This happens when waves do not have enough energy to transport
sediment.
Mass movement: when large amounts of sediment/material moves downhill under the force of gravity

Constructive waves that surge up the beach with a powerful swash. They carry large
amounts of sediment and ‘construct the beach’ making it bigger. They deposit
material and appear less often than destructive waves.
Destructive waves are so named because they ‘destroy’ the beach. Destructive
waves are closely spaced and often interfere with each other, creating a chaotic
swirling mass of water. There is little forward motion when a wave breaks (swash)
but a powerful backwash that erodes the beach
Erosional landform 1: Headlands and bays
1. Coastlines are made of alternating bands of soft rock and hard rock (more
resistant and less resistant)
2. Less resistant rock such as clay is eroded more quickly, this retreats back
forming a bay
3. More resistant rock such as granite is eroded more slowly. This protrudes
(sticks out) forming a headland.
Erosional landform 2: Caves, arches, stacks and stumps
1. A weakness in a headland will be eroded until it becomes wider forming a cave
2. Hydraulic actions and abrasion erode the cave further until it breaks through to
the other side of the headland forming an arch.
3. The roof of the arch is weakened at the base by erosion and on the top by
weathering. Eventually this collapses leaving a stack.
4. The stack will be undercut by hydraulic action and abrasion. Eventually this will
collapse resulting in a stump.
Erosional landform3: Wave cut platforms
This is a gentle sloping platform that sticks out from the base of a cliff
1. The sea erodes the cliff face at the high water mark and the low water mark creating a
wave cut notch
2. Hydraulic action and abrasion erode the notch further until it becomes bigger.
3. The top of the cliff above the notch will be unsupported as it is undercut and so
eventually collapses
4. This process repeats and eventually the cliff retreats leaving a wave cut platform
5. Abrasion smooth’s this platform over time.

Beaches
Beaches form as the result of deposition.
Constructive waves carry sediment onto
the beach that is left behind by the weaker
back wash.
Beaches also form in bays. The bay is
sheltered from the full power of the waves
by the headlands. As the wave enters the
bay it is slower, has less energy and
therefore deposits sediment. The
shallower the bay the more friction and so
the more deposition.

Spits – form in sheltered areas of
the coastline. Normally in
estuaries
1.

2.

3.

Longshore drift carries
sediment along the coastline
driven by the prevailing wind.
As the coastline changes
shape or next to a headland
sediment will be deposited as
there is a loss in energy. Here
sediment starts to
accumulate.
Over time this sediment
builds up to form a narrow
ridge made of sand called a
spit

4. If the wind changes direction
recurved tips will form
5. Salt marsh forms behind the spit.
Sediment collects here from the
river, over time grasses will start
to grown on it forming a spit.

Bars – form across bays
1. Longshore drift carries sediment along the coastline driven by the
prevailing wind.
2. As the coastline changes shape or next to a headland sediment will be
deposited as there is a loss in energy. Here sediment starts to accumulate.
3. Over time this sediment builds up to form a narrow ridge made of sand
4. This becomes a bar when the narrow ridge of sand joins two headlands
together.
5. A lagoon is created where the bay once was.

In 1991 a £2 Million rock groyne was built to
protect the village of Mappleton along the
Holderness coastline. This was built to protect the
village as well as the B1242 coastal road, an
important main road. The cliffs are made of soft
boulder clay. When not protected the average rate
of erosion is 2m per year.
The groyne helped to trap sediment in front of
Mappleton, building a bigger beach and slowing the
rate of erosion. Unfortunately, this accelerated the
rate of erosion further south as sediment was no
longer being replenished.

Conflicts - further south
 Colin and Josie of cliff house farm lost their business. Their farm
became dangerously close to the sea. They tried to sue the
council and blamed the rock groyne at Mappleton for the
accelerated rate of erosion.
 Grange farm and Cowden farm have been completely lost to the
sea
 House prices have decreased further south as the rate of erosion
has increased

River Landscapes and Processes
Topic content
I can describe and explain the physical processes at work in the river
landscape: weathering, mass movement, erosion, transport and deposition.
I can describe how river landscapes contrast between the upper courses,
mid courses and lower courses of rivers.
I can explain why channel, valley profile, gradient, discharge, velocity and
sediment size and shape change along the course of a named UK river.
I can explain how the UK’s weather and climate affect river processes and
impact on landforms and landscapes.
I can describe and explain the role of erosion processes and the influence of
geology in the development of landforms: interlocking spurs, waterfalls,
gorges and river cliff.
I can describe and explain the role of depositional processes in the
formation of flood plains, levees and point bar.
I can describe and explain the interaction of deposition and erosion
processes in the development of landforms.
I can suggest how human activities and changes in land use have affected
river processes that impact on river landscapes.
I can describe and explain the physical and human causes and effects of
river flooding.
I can describe and explain advantages and disadvantages of different
defences used on UK rivers and how they can lead to change in river
landscapes.
I can suggest the significance of the location of one named distinctive river
landscape.
I can explain how one named distinctive river landscape has been formed
and the most influential factors in its change.
Geographical skills
I can use BGS Geology maps (paper or online) to link river long profiles to
geology.
I can use UK weather and climate data.
I can recognise river landforms on 1:25,000 and 1:50,000 OS maps.
I can draw simple storm hydrographs using rainfall and discharge data.
I can use 1:25,000 and 1:50,000 OS maps, and GIS, to investigate the
impact of human intervention.

River processes and landscapes
Key terms
 Velocity: the speed of the river
 Volume: the amount of water in the river
system.
 Discharge: the amount of water in the
river passing a given point. It is measured
by multiplying the velocity and volume
 Gradient – how steep the river is.

a) Fluvial processes (river processes)
Erosion
 Hydraulic power – the force of the water hitting
the bed and banks of the river
 Abrasion – sediment within the water rubs against
the bed and banks wearing them away
 Attrition – stones carried by the river knock into
one another
 Solution – mild acids in the river erode rocks
Transportation
 Traction – large pebbles rolled along the seabed
 Saltation – a ‘hopping’ or ‘bouncing’ motion of
particles too heavy to be suspended
 Suspension – particles carried within the water
 Solution – dissolved chemicals carried within the
water
Deposition
 Occurs when the river drops its load
 Occurs when the velocity of a river decreases
d) Meander: Landforms resulting from erosion and
deposition in the middle course
Rivers develop large bends called meanders because:
1. The river current is fastest on the outside bend
2. On the outside bend the river is deeper, there is
less friction
3. As a result, erosion can take place here. Sediment
can be carried in suspension that further erodes
the banks by abrasion resulting in the formation of
a river cliff
4. On the inside bend the river is slower. Here, the
river channel is shallower so there is more friction
5. As the river has less energy, sediment is deposited
on the inside bend
6. Over time, this can accumulate (build up) to form
a slip off slope

b) The course of a river
Course

Characteristics

Upper

Here the river’s gradient is steep, the river
channel is narrow and there is a low volume of
water.
Here the gradient is gentler, volume and velocity
have increase and the river is wider and deeper.

Middle

Lower

The land is flat and the river has become even
wider and deeper. It has the highest velocity
here.

c) Waterfall: Landform resulting from erosion in upper course
 The river runs over bands of hard and soft rock
 The soft rock is less resistant and so is eroded more easily
(abrasion and hydraulic action), creating a step in the river
 Over time, this is eroded further, the hard rock above is
undercut and as a result, over hangs
 Eventually the overhanging hard rock will collapse. This rock
and the force of the water will form a plunge pool at the
bottom of a waterfall
 Overtime, the waterfall will retreat upstream

e) Ox bow lake formation
1. Erosion causes the outside bend of the 2 meanders to
become narrower
2. During times of high discharge (a flood), the river will
break through the neck in search of the shortest route
The new course of the river means that water no longer
enters the old meander. Deposition takes place and cuts this
off, leaving behind an ox bow lake.

f) Floodplains, levees, estuaries: Landforms resulting from deposition in the lower course
 Floodplain – flat land on either side of the river. When a river bursts its banks, it will deposit sediment which builds up over time
and is often very fertile.
 Levees – these are raised banks that run along the course of the river. When a river overflows, its velocity decreases and it begins
to deposit its load. The largest, coarsest material will be deposited first and will form raised banks called levees at the side of the
river.
 Estuaries – this is the tidal part of a river where freshwater from the river mixes with salt water from sea. When the river meets
the sea, it is carrying large amounts of sediment which is deposited as the river’s velocity decreases when it meets the sea.
Estuaries can be quite wide and often have mudflats and salt marshes in them.


g) Factors affecting flood risk
Physical
1. Precipitation – heavy rainfall and
prolonged rainfall saturates the
ground. Surface runoff increased.
2. Relief – flood water has less time to
infiltrate in the ground, travels via
surface run off.
3. Geology – impermeable rock can
increase risks as less infiltration.
Human
1. Land use: Urbanisation. Concrete
surfaces are impermeable. This
increases surface run off. Drainage
systems transport flood water to the
river faster, less infiltration can take
place.
2. Deforestation – reduces interception.

i)
Social
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h) A hydrograph is a graph that shows how a river channel
responds to rainfall. It shows how rainfall affects the
discharge of a river. The amount of water in the river channel
and the speed at which it is flowing.

The impacts of river flooding: The River Thames 2014
2500 people were at risk from rising flood waters and were unable to find safe placed. This resulted in the
evacuation of 1000 people.
People were unable to return home for up to 6 months. Many were unable to return home to collect personal
belongings.
Roads were cut off and people were unable to visit family, friends, local amenities or work.
In total, the river caused £500 million in damage. This was largely from insurance claims.
People’s homes were damaged and personal belongings destroyed, this would have put a financial strain on the
community.
Damage to roads/railways meant that people were unable to get to work. For many who owned businesses or
worked for local businesses, they lost income.
Looters took advantage of the abandoned homes and stole valuable items from homes.
Additional strain on emergency services. Extra soldiers and police officers had to be called in to the area to support
the community.
The River Thames burst its banks. Due to high discharge, erosion of the banks and beds took place, altering the
natural course of the river.
Flooded farmlands destroyed crops. Natural habitat of animals destroyed.
Vegetation uprooted and damage to gardens.
Receding flood water deposited pollution throughout the affected areas, impacting on local wildlife.

j) Why is the risk of flooding increasing in the UK?
1. Urbanisation: although rates of urbanisation have steadied, urban areas are expanding.
2. Population growth: more landed is needed to build on, includes building on flood plains.
3. Climate change: The jet streams are transferring warmer air to the Polar Regions. This is melting ice
caps which increases the volume of water in the ocean. Warmer climate leads to further evaporation of
water (of which there is more in the ocean) increasing the intensity of storms in the UK.
k) How are rivers managed to reduce the risk of flooding?
Hard Engineering
 Dams and reservoirs: large amounts of water can be held behind the dam, but these are very expensive to build
 Channel straightening: the river flows faster through straighter parts of the channel, which reduces risk of flooding
 Embankments: the banks of the river channel are artificially raised which increases the channels capacity
 Flood relief channel: an additional channel is constructed, usually parallel to the original river channel
Soft Engineering
 Tree planting: trees help to intercept heavy rainfall and reduce the amount of water reaching the channel
 Flood plain zoning: land use next to the river is planned so that high value land uses are placed further away from the channel
 Flood warnings/preparation: using the forecast to warn people can help them prepare by placing sand bags outside homes etc
 River restoration: the river is returned to its natural state, meanders are formed which then helps to slow down the speed of
the river and reduces the discharge further downstream

Weather Hazards and Climate Change

Topic content
I can describe and explain features of the global
atmospheric circulation.
I can describe and explain how circulation cells and
oceans currents transfer and redistribute heat energy
across the Earth.
I can describe and explain how climate has changed
over different time scales – glacial and interglacial
periods during the Quaternary period.
I can explain the natural causes (Milankovitch cycles,
solar variation and volcanism) of climate change and
provide evidence (ice cores, pollen records, tree rings
and historical sources) to support these changes.
I can describe and explain how human activities
(industry, transport, energy, farming) produce
greenhouse gases (carbon dioxide, methane) that
cause the enhanced greenhouse effect.
I can describe and explain negative effects that
climate change is having on the environment and
people.
I can describe and explain the climate of the UK today
and how it has changed over the last 1000 years.
I can describe and explain special variations in
temperature, prevailing winds and rainfall within the
UK.
I can explain the significance of the UK’s geographic
location in relation to its climate.
I can explain how the global circulation of the
atmosphere leads to tropical cyclones in source areas
and the sequence of their formation
I can describe the characteristics, frequency and
geographical distribution of tropical cyclones and how
they change over time.
I can describe and explain the reasons why tropical
cyclones are natural weather hazards.
I can describe and explain the different social,
economic and environmental impacts that tropical

cyclones can have on a named developed and a
named emerging or developing country.
I can describe and explain the different responses to
tropical cyclones of individuals, organisations and
governments in a named developed and a named
emerging or developing country.
I can outline the characteristics of arid environments
compared with the extreme weather conditions
associated with drought.
I can describe and explain the different causes of the
weather hazard of drought: meteorological,
hydrological and human.
I can describe and explain why the global circulation
makes some locations more vulnerable to droughts
than others and how this can change over time.
I can describe and explain reasons why droughts are
hazardous.
I can describe and explain how the impact of drought
on people and ecosystems can vary for a named
developed country and an emerging or developing
country.
I can describe and explain the different responses to
droughts from individuals, organisations and
governments in a named developed and an emerging
or developing country.
Geographical skills
Use and interpret line graphs/bar charts showing
climate change.
Use a GIS to track the movement of tropical cyclones.
Use of weather and storm surge data to calculate
Saffir–Simpson magnitude.
Use of social media sources, satellite images and
socio-economic data to assess impact.
Use and interpretation of graphs showing mediumterm rainfall trends.
Use and interpretation of socio-economic data.

The impacts of climate change
j) Bangladesh
A country located in the south of Asia,
to the east of India and north of the
Bay of Bengal.

g) Food production
Animals rely on plants as their
food source, as we rely on
animals. Photosynthesis – the
way plants produce their own
food – is negatively affected by
higher temperatures.
This can result in lower crop
yield ( crops produced per area
of land). With a growing world
population, it may become
harder to feed every mouth,
especially in LICs.
h) Retreating Glaciers
Glaciers and ice sheets account for most
of the land-based ice around the world.
Many glacial are retreating (reducing in
size).
 In places where glaciers are
found in mountainous regions
such as India or Pakistan, many
farmers are negatively impacted
due to the flooding of crops.
 Glaciers are also a supply of fresh
water – in the long term, there
may be less of this available and
water shortages may follow.
 Melting ice sheets will add more
water to the oceans, contributing
to sea level rise. If every glacial
on earth melted – sea level would
rise 80 metres – this would flood
every coastal location on earth.

i)

Species extinction

Increasing global temperatures are going
to have a dramatic impact on ecosystems
throughout the world. A 1.5 degree rise
in temperature puts 20-30% of all species
on earth at risk from extinction. In 2019,
it was officially confirmed that a type of
rat called the Bramble Clay Melomy has
become extinct due to climate change.
Their habitat was lost to repeated
flooding.

Bangladesh is situated on a Delta – a
landform created by the deposition of
river sediment when it nears the sea.
Roughly 156 million people live here.

Economic

Social

Economic

Many people in rural
Bangladesh rely on
agriculture for their
income. Coastal
flooding will result in
lower crop yield as a
result of the
destruction of
farmland.

1 in every 7 people will
be displaced by the
flooding of land – by
2050, 11% of
Bangladesh will be
under water. Forced
migration – 18 million
rural dwellers will be
forced to urban areas
within Bangladesh.

Economic strain on
the government to
provide key services
to increasing
number of people
moving to urban
areas e.g. schools,
hospitals.

Repeated flooding will
increase the salinity
(saltiness) of the
farmland which will
further lower crop
yield.

More people will suffer
from dehydration and
starvation as drinking
water is contaminated
by salt and lower food
production exists.

The cost of trying to
reover from the
impacts of climate
change will be
extensive.
Bangladesh already
spends $1 billion a
year on adapting to
climate change.

C

Global Climate Change
Climate change refers to how the average climatic conditions of the planet vary over time.

a) Key words
Glacial – a period of lower average temperatures. A ‘glacial period’ is when ice advances as a result of falling temperatures.
Interglacial – a period of time between glaciations with higher average temperatures than when ice returns.
Quaternary period – the current period of geological time.
Green house gases – gases such as carbon dioxide which natural trap heat.
Green house effect - a natural process in which gases keep earth warm.
Weather – day to day conditions of the atmosphere
Climate – long term average of temperature and precipitation in a specific location.

b) The Milankovitch cycles are natural
changes to the earth’s orbit and position
that affect how much radiation we
receive from the sun and is evidence of
natural climate change.

b) Eccentricity
The earth’s orbit
changes every
100,000 years. When
orbit is more circular,
the earth is closer to
the sun making us
slightly warmer
(interglacial), more
elliptical = glacial.

Solar Variations
The sun’s radiation (the amount of heat it
gives out) changes through time. Periods
of lower radiation are likely to be colder
(glacial) periods. When its higher, it will
be warmer.

b) Axial tilt
Every 40,000 years, the
angle of the earth’s tilt
changes. This means
earth is can be tilted
further away from the
sun which makes the
seasons more extreme.
When tilted closer, the
seasons are less
extreme

c) Other Natural causes of climate change
Volcanism
When volcanoes erupt, they emit large
amounts of ash. This ash can block out
and even reflect the suns heat. After
volcanic eruptions temperatures can
decrease in what’s known as a volcanic
winter, reducing temperatures and
causing glacial periods.

b)Precession
As the earth rotates on an axis, it
causes a wobble – a bit like a
spinning top wobbles as it slows
down. As this happens, the
direction the axes is facing
changes. Our seasons are
affected and creates either
greater or smaller differences
between summer and winter.
This happens every 24,000 years.

Surface Impact
When large cosmic material (asteroids)
hits earth’s surface, they can eject large
volumes of dust into the atmosphere
which blocks solar radiation.
Approximately 65m years ago, the impact
of an asteroid is thought o have wiped
out dinosaurs due to the changes in
climate.

d) The greenhouse effect is a natural process which keeps the Earth warm. Greenhouse gases
in the atmosphere such as carbon dioxide and methane trap heat that is radiated from the
surface of the earth. Human activity is increasing greenhouse gas production, leading to an
enhanced greenhouse effect.
e) Human causes
e) Agriculture
Cattle and rice fields
create methane.
Methane is a
greenhouse gas that
contributes to the
thickening of the
greenhouse layer and
the warming of the
earth.

e) Burning of fossil fuels
Since the industrial revolution
humans have been burning an
increasing amount of fossil
fuels to meet our demand for
energy. Coal and gas are
burned to generate electricity
in power stations while oil is
used to fuel our cars. Fossil
fuels release greenhouse
gasses like carbon dioxide
which cause the greenhouse
layer to thicken, trapping
more of the sun’s heat.

e) Deforestation
Forests are carbon sinks. Trees absorb carbon
dioxide. Cutting down trees results in less carbon
dioxide being absorbed from the atmosphere. When
trees are cut down or burned the carbon dioxide that
was stored within them is released into the
atmosphere. The greenhouse layer becomes thicker
and more of the sun’s heat will be trapped.

f) Evidence of climate change
1. Recordings of global temperatures have shown they have risen by 0.85 degrees Celsius since 1880.
2. Arctic ice is melting. This can be seen through satellite photographs and measures. For example, arctic sea ice has thinned by 65% since
1975.
3. Sea levels have risen by 10-20cm in the past 100 years.

g) Hurricane Katrina HIC: Impact
Primary effects
Secondary effects
Category 4 winds
Homelessness
Torrential rain
Lack of food, water &
Storm surges
medical supplies
Infrastructure
Flood water
destroyed
contaminated
Fatalities(death)

i)

h) Immediate response

Secondary response

90% of people evacuated
20,000 sought shelter
Rescue attempts by
police/coastguard

Flood water drained from the
city
$800mil on flood defences
$34 billion for rebuilding of
infrastructure

Monitoring, prediction, protection and planning

Monitoring and predicting
 National hurricane centres track the formation/path of a tropical storm. Satellites are used to
monitor cloud formation and data is collected from within the storm.
 All this information is fed into supercomputers which run models to predict the path.
Protection
 Improving areas of weakness in buildings - in th USA homeowners are advised to install storm
shutters on windows, tie down objects and use hurricane straps that reinforce joints in housing.
Houses can also be built on stilts to protect from flooding.
Planning
 American National Hurricane Preparedness Week in May encourages people to plan what they
need to have and do in the event of a hurricane e.g. food, water, torches (a disaster supply kit)

J) On April 2nd, Tropical Cyclone Idai was one of the worst
tropical cyclones on record to affect Africa and the Southern
Hemisphere. The storm made landfall as a category 2 storm with
sustained winds exceeding 105mph.
J) Tropical Cyclone Idai 2019: Mozambique (LIC)
Primary
Secondary
Heavy rain and flooding
125mph winds
Death and injury (more than
1000)
112,000 houses
damaged/destroyed
1.77 million acres of crops
damaged/destroyed

1.85 million people needed
assistance
Lack of access to clean
water
Spread of diseases e.g.
cholera
131,600 people living in
accommodation centres
Recovery cost exceeding
$1billion

K) Immediate and long term responses to Tropical Cyclone Idai
Immediate
 Governments and humanitarian organisations must respond quickly and robustly to Cyclone Idai.
The U.S. Government announced $33million in assistance to populations affected by the storm.
 Relief trucks were sent to Mozambique to bring critical supplies such as tarp, hygiene kits, water
jugs and tents.
Long-term
 UN appealed for $282 million in donations to assist in long-term rebuilding of key infrastructure
(schools, hospitals, transport and businesses)
 Better education and improved technologies to help communities become more resilient to the
impacts.

Weather Hazards and Climate Change
a) What is Global atmospheric circulation?
The way that the air moves around our atmosphere determines the weather and climate.
1. Warm air rises. This creates an area of low pressure. As air rises it cools and condenses forming clouds and resulting in
precipitation.
2. Cooler, denser air sinks creating an area of high pressure. High pressure means little clouds and therefore little precipitation
3. When warm air and cold air meet the warmer air rises above the cooler air (cools, condenses, precipitation)
4. Air moves from area of high pressure to low pressure. This moving air is what we call wind.
b) What are the features of the three wind cells?
Hadley cell: Between 0- 30 ° N & S of the equator. The intensity of the sun’s heat on
the equator causes air to rise (low pressure). As it does it cools and condenses
resulting in heavy rainfall (this is where the tropical rainforests are). This air then sinks
over the tropics (high pressure) resulting in dry conditions. This is where the world’s
deserts are.
Ferrell cell: between 30 – 60 ° N & S of the equator. As air sinks 30 ° N & S ,air moves
towards the poles, reaching 60 ° N & S, it meets the cold air traveling from the polar
cell towards the equator. The air being slightly warmer is forced to rise, creating an
uplift of air, resulting in low pressure and unstable weather conditions.
Polar cell: between 60 – 90 °north and south. Air rising 60 ° N & S is quickly cooled
due to the cold temperatures here, it sinks, forming an area of high pressure. This is
where cold deserts form. As the air reaches earths surface, it travels back towards 60
° N & S.

c) What is a tropical cyclone?
A hurricane is a large, rotating storm that
contain very strong winds and heavy
rainfall.
Depending on which area of the world a
tropical cyclone impacts on, we refer to
them in different ways:
 Hurricane
 Cyclone
 Typhoon
They are all the same thing.

d) Where do tropical cyclones form?
Tropical storms form between 5 degrees and 15 degrees north or south of the equator
but can travel up to 30 degrees north and south of the equator




Hurricanes form in the Atlantic and Eastern Pacific
Typhoons in the western Pacific
Cyclones in the Indian Ocean

All tropical storms move towards the west driven by the trade winds blowing from the
east

E) What Conditions are needed for a tropical storm to form?







Intense heat: 27° C or higher, usually in the peak of

summer, August.
Deep oceans are preferable, 60 metres or more.
The Coriolis effect – the rotation/spinning of the
earth deflecting air in the north clockwise and
south anticlockwise.
Low pressure
Within the trade wind belt – where surface winds
warm as they move towards the equator.

The eye at the centre. An
area of high pressure as air is
sinking. Only light winds,
fairly clear skies.

Thick cumulonimbus clouds
make up the eye wall. Here
air is rising rapidly. Winds
are strong, rainfall is heavy.

f) How do hurricanes form?

Lighter cloud
cover and rain
bands.

 The warm temperatures between the
tropics warms the oceans and the air
above it, causing it to rise. This causes low
pressure on the ground.
 As it rises, the water vapour in the air
cools and condenses, forming large storm
clouds known as cumulonimbus clouds.
 The air now rid of the moisture begins to
cool and sink towards the tropics. This
creates high pressure.
 As it reaches the earths surfaces, it is
reheated and moves back towards the
low-pressure zone, picking up more
moisture, repeating the cycle of cooling
and condensing, enlarging the
cumulonimbus cloud.
 The spinning of the earth, known as the
Coriolis effect, causes the rising air to
start rotating, forming a tropical cyclone.

A) Climate
 The UK is located between 50°& 60 north of the
Equator.
 It’s distance from the equator impacts its climate –
locations further north of the equator receive less solar
radiation e.g. Scotland.
 The average climate is best described as temperate –
weather extremes in the UK are uncommon such as
droughts or tornadoes.
 Mean annual temperatures are roughly 14° Celsius
 Mean annual precipitation is roughly 885mm.

The UK’S Climate

London climate graph

B) The effect of the UK’s location on its climate
Maritime influence
As the UK is surrounded by the sea, most of the
air that reaches us contains a large amount of
moisture, resulting in consistent rainfall
throughout the year
Prevailing wind
The prevailing wind is the most common wind
direction, which in the UK is from the southwest. It
has travelled over large areas of warm ocean so the
air is warm and contains lots of moisture. The
prevailing wind reaches the western areas of the UK
first, and releases this moisture as rain. This leaves
the eastern side of the UK relatively drier.

North Atlantic Drift
A warm ocean current called the North Atlantic Drift
brings warm water to the UK from the Gulf of Mexico,
brought over by the prevailing wind. This current of
warm water has a particular effect during the winter as it
makes the UK climate milder (less cold).
Circulation cells
The UK is located near the boundary between the
northern Ferrel and Polar circulation cells. At this
boundary, warm air from the south and cooler air from
the north meet, this leads to ‘depressions’ with unsettled
weather and rain.
Altitude

Polar Maritime
Cold and wet
weather

Arctic maritime
Cold and quite dry

Polar continental
Very cold, dry
weather

Tropical Maritime
The prevailing wind
Warm & wet weather

Tropical continental
Brings warm, dry
summer weather

The higher the altitude of an area, the cooer it will be:
1°C will be lost for every 100 metres higher above sea
level. Where there is higher land, air is forced to rise over
it and this cools the air, it condenses and falls as
precipitation.
For example:
 Scafell Pike is 978 metres above sea level and has
178 days of rain a year. Whereas London is only
35 metres above sea level and receives just 98
days of rain.

C) Question: is the weather in the UK becoming more extreme?

The UK’s weather appears to be becoming more extreme. Temperatures seem to be following
the global pattern and continually and slowly rising. Scientists say the cause of this is climate
change.
 The ten hottest years on record have all come within the last 20 years.
 In addition, 6 of 10 wettest years on record have come in the last 20 years.
Over the past 20 years there have been a number of extreme weather events that show that the
weather in the UK is becoming more extreme.

Heatwave – in 2003 the UK recorded its highest every temperatures at 38.5 degrees Celsius.
Over 2000 people died
Flooding – Heavy rainfall has resulted in severe flooding in 2007, 2008, 2013, 2014, 2015 and
2016. In 2014 the River Thames burst its banks after the wettest winter in 250 years.
Heavy snow – 2009, 2010 and 2018 has seen heavy snow that has caused disruption. Refer to
your case study of the ‘ Beast from the East’.

x

Ecosystems, Biodiversity and Management
Topic content
I can describe distributions and characteristics of the world’s large-scale
ecosystems.
I can explain the role of climate and local factors in influencing the
distribution of different large-scale ecosystems.
I can explain how the biosphere provides resources for people but is also
increasingly exploited commercially for energy, water and mineral resources.
I can describe distribution and characteristics of the UK’s main terrestrial
ecosystems.
I can recognise the importance of marine ecosystems to the UK as a
resource and how human activities are degrading them.
I can describe the biotic and abiotic characteristics of the tropical rainforest
ecosystem.
I can explain the interdependence of biotic and abiotic characteristics for
tropical rainforests.
I can explain why rainforests have high biodiversity and how plants and
animals are adapted to this environment.
I can suggest examples of goods and services provided by tropical rainforest
ecosystems.
I can explain how climate change presents a threat to the structure,
functioning and biodiversity of tropical rainforests.
I can explain the economic and social causes of deforestation.
I can explain the political and economic factors that have contributed to the
sustainable management of a rainforest in a named region.
I can describe the abiotic and biotic characteristics of the deciduous
woodland ecosystem.
I can explain the interdependence of biotic and abiotic characteristics for
deciduous woodlands.
I can suggest examples of goods and services provided by deciduous
woodland ecosystems.
I can explain how climate change presents a threat to the structure, function
and biodiversity of the deciduous woodland ecosystem.
I can explain the different approaches to the sustainable use and
management of deciduous woodlands in a named region.
Geographical skills
I can use world maps to show the location of global biomes.
I can compare climate graphs for different biomes.
I can interpret GIS maps.
I can use and interpret nutrient cycle diagrams and food web diagrams.
I can use and interpret lie graphs showing the range of future global
population projections and population in relation to likely available resources.
I can use GIS to identify the pattern of forest loss.

Ecosystem – the interrelationship between the living and non-living components of an ecosystem



°C

Biome

Climate Characteristic

Tropical rainforest Hot all year (27-30°C). Wet all year (average annual
precipitation 2000-3000mm)
Tropical grassland
Desert
Temperate
grassland
Temperate forest
Boreal forest
Tundra

Hot all year (25-35°C), 500-1000mm of rainfall a
year but always with a dry season
Very hot all year (above 30°C) , very low rainfall
(less than 250mm annual average)
Hot in summer (25°C), very cold in winter (as low as
-40°C), 500-900mm of rainfall a year
Warm summers (around 18°C), cool winters (5°C),
precipitation all year (1000mm)
Warm summers (16-30°C), very cold winters (well
below 0°C), low precipitation (less than 500mm)
Temperatures below 0°C for most of the year, less
than 250mm of precipitation
B) Layers of the rainforest
 Emergent layer – very tall trees that
grow up to 40-50 metres tall
 Canopy – below the emergent layer,
it is roughly 30 metres in height
 Understory – there is less light here
and so trees are shorter in height,
about 20 metres
 Forest floor – consists of shrubby
plants, only 3% of light reaches the
forest floor

d) Plant adaptations
High temperatures and sunlight all
year round leads to rapid growth
with trees growing tall as a result
 Buttress roots – large, wide
roots that help support the
tree grows tall to reach the
sunlight
 Drip tips – pointed tips
allows water to fall off
through to the lower layers.
 Waxy coats – leaves often
have a waxy surface to
allow rainwater to run off
 Epiphytes – these plants live
on the surface of other
plants
 Large leaves – allow more
sunlight to be absorbed

e) Animal adaptations
The TRF is the most biodiverse in the
world. The climate promotes the
growth of vegetation which in turn
provides a food source for many
different animals
 Spider monkey – long limbs
and an extra strong tail to
use as a limb, this helps
them reach the majority of
fruits which are up high
 Draco Lizard – a set of
elongated ribs which they
can extend into wings, this
helps them travel from tree
to tree in search of food
 Swordbill hummingbird – a
longer beak to allow them to
reach food

Key words
Abiotic – non-living things such as wind
Biodiversity – the variety of life in the world or a particular
habitat
Biome – A large ecosystem with a community of
plants/animals occupying a distinct region.
Biosphere – the part of earth’s surface and atmosphere
where life can exist, a vital system that provides us with
some of our most essential resources
Biotic – living things such as animals
Deforestation – the chopping down and removal of trees
to clear an area of forest
Ecotourism – travelling responsibly to natural areas that
conserve the environment

A) Tropical rainforests (TRF)
 Tropical rainforests are found along the equator
and as far north as the Tropics of Cancer
(23.5°north) and as far south as the Tropics of
Capricorn (23.5° south)
 The TRF is the most productive biome on earth
and has the greatest variety of lifeforms
 They can be located in south and Central
America, Africa, Oceania and Asia
 The Amazon Rainforest is probably the most well
known

c) TRF
Climate

A climate graph shows us the average temperature
(plotted as a line graph) and precipitation (plotted as a
bar graph) of a specific location. The above climate
graph shows us the average precipitation and
temperature for a TRF. It is very hot and very wet.
 Temperatures are hot all year round as the
sun is overhead. Mean temperature is 27°C.

The daily max is 30°C. There is a very small
temperature range. There are no seasons


Rainfall is high due to warm air rising and
condensing to form clouds. Mean
precipitation is 2000mm a year or above

f) The Amazon rainforest




Located in South America and covers 2.1million square
miles of land
The equator runs through the Amazon
Brazil has 60%, Peru has 13% and Colombia has 10% while
other countries have very small parts of the rainforest
within their borders

G) Deforestation
This is the action of clearing (cutting down) wide areas of trees.
There are 7 main reasons
1. Cattle ranching – this is the leading cause, large areas are
cleared for cattle
2. Subsistence agriculture – farmers clear land for their own
use
3. Gold mining
4. Road building
5. Logging – chopping down trees to use for everyday use
6. Energy development e.g. hydroelectric dams
7. Settlement and population
I) Sustainable management
This means protecting and conserving the environment so that it can be used
and enjoyed by people today as well as future generations
1. Selective logging and replanting – carefully selecting the logs to be cut
down and replanting trees
2. Ecotourism – a form of tourism that doesn’t harm the environment and
benefits local people
3. Debt reduction – more deforestation takes place in lower income
countries, and they cut down trees to make money fast. Reducing or
cancelling their debts mean they don’t have to cut down as many trees
to pay back loans
4. Conservation and education – if people are educated on the longerterm impacts of deforestation, they may adopt more sustainable
practices
5. International agreements – promote the trade of sustainably sourced
hardwood and trees that have been legally cut down

H) Impacts
 Soil erosion – there are little trees
to protect the soil
 Climate change – trees store
carbon, when forests are cleared,
carbon is released into the
atmosphere and there is less trees
to take in CO2
 Jobs/income – Brazil earns money
by exporting (selling to other
countries) the products from the
rainforest
 Hydroelectric dams provides
electricity for towns and cities

