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https://www.aqa.org.uk/subjects/geography/gcse/geography-8035
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The Challenges 
of 

Natural Hazards
Tectonics



New Zealand – Earthquake in an HIC
Date, background and 
location

Causes Primary Effects

Secondary Effects Immediate Responses

Long Term Responses



Haiti– Earthquake in an LIC
Date, background and 
location

Causes Primary Effects

Secondary Effects Immediate Responses

Long Term Responses



Typhoon Haiyan, Philippines in an LIC
Date, background and 
location

Causes Primary Effects

Secondary Effects Immediate Responses

Long Term Responses



Typhoon Haiyan, Philippines, LIC WEATHER AND CLIMATE

Environmental Impacts Social Impacts Economic Impacts



Somerset Level Floods 2014

Date, background and 
location

Causes Immediate Responses

Long Term Responses

Social Impacts Environmental ImpactsEconomic Impacts



Climate Change

Evidence for climate change Natural Causes
1. Orbital Change

2. Solar Activity

3. Volcanic Activity

Human Causes

Managing Climate Change (Mitigation)
1. Alternative energy sources

2. Carbon Capture

3. Planting Trees

4. International Agreements

Adapting to Climate Change
1. Agriculture

2. Managing Water Supply

3. Reducing the Risk from rising sea level



Coastal Landscapes in the UK



COASTAL DEFENCES (Seaham)

Background, location, geology Hard Engineering

Sea Wall

Groynes

Rock Armour

Diagrams of defences



COASTAL MANAGEMENT – Seaham

Positives

Negatives



River Landscapes in the UK



Managing Floods – River Tees

Description of 
Scheme

Economic Impacts Social Impacts Environmental
Impacts

Name of Scheme ___________



Year 11 revision session



The Challenge of Natural Hazards
Natural Hazards

• What are the key words /case studies associated with 
the following parts of the spec



Natural Hazards

Natural hazards 
pose major risks to 
people and 
property.

A definition of a natural hazard is…

Types of natural hazards are …

Hazard risk is …
Factors affecting hazard risk are …

Earthquakes and 
volcanic eruptions 
are the result of 
physical processes.

Plate tectonics theory is… 

The global distribution of earthquakes and volcanoes in relation to plate 
margins is…

What physical processes take place at the following margins that lead to 
earthquakes and volcanic activity:
Constructive 

Destructive

Conservative margins.



Natural 
Hazards

Natural 
hazards pose 
major risks to 
people and 
property.

A definition of a natural hazard is…a natural event such as an e.quake caused by natural processes, so would occur 
even if humans were not on the planet, HOWEVER, it is a hazard because it has the potential to cause damage and 
death when it interacts with humans
Types of natural hazards are … categorised by the physical processes that caused them
Earthquakes and volcanoes = tectonic
Flooding = geomorphological
Tropical storms = atmospheric
Forest fires = biological
However can be difficult to classify as can cross over the processes
Hazard risk is … the probability that a natural hazard may take place. This risk is increased by 
Factors affecting hazard risk are …
- an increase in the number of people as world population increases. 
- Increase in frequency (how often) and magnitude (strength) e.g. global warm increases flooding, deforestation 

and urbanisation increases landslides and flooding
- A decrease in the number of people able to cope

Earthquakes 
and volcanic 
eruptions are 
the result of 
physical 
processes.

Plate tectonics theory is… earths structure of crust, mantle, core. Crust being continental and oceanic. Ridge push, 
slap pull. 
The global distribution of earthquakes and volcanoes in relation to plate margins is…
The distribution is not random
occur in narrow bands along plate margins.
Found both on land and at sea
Earthquakes found at all three plate margins
Volcanoes found at constructive and destructive
There are anomalies as some occur in the middle of plates ‘hot spots’
What physical processes take place at the following margins that lead to earthquakes and volcanic activity:
Constructive – hot magma rises, plates move away by ridge push and slab pull, magma cools forming new plate
Destructive – plates converge, pressure builds, rocks fracture causing equakes, denser oceanic subducts under 
continental into the mantle and melts. Hot magma rises through lithosphere and erupts as lava through volcanoes
Conservative margins. – pressure builds at the margin of a tectonic plate as they are pulled along behind a plate 
being subducted elsewhere (slab pull). As friction is overcome, the rock fractures in an earthquake



The effects
of, and 
responses
to, a 
tectonic 
hazard vary 
between 
areas of 
contrasting 
levels of 
wealth.

Primary effects of Haiti are …

Secondary effects of Haiti are…. 

Immediate responses to Haiti are... 

Long term responses to Haiti are…

Primary effects of Christchurch  are …

Secondary effects of Christchurch are…. 

Immediate responses to Christchurch are... 

Long term responses to Christchurch are…

Use named examples to show how the effects and responses to a tectonic hazard 
vary between two areas of contrasting levels of wealth.



Causes differences in : Influenced by wealth

Reasons for variations Effects Responses

Building density

Construction standards

Corruption

Hazard-prone area

Magnitude or scale

Monitoring/prediction

Medical facilities

Population density

Resources/finance

Secondary effects (e.g tsunamis)

Time of day/year

Trained emergency services

Transport infrastructure

Type of plate margin



Causes differences in : Influenced by wealth

Reasons for variations Effects Responses

Building density 

Construction standards  

Corruption  

Hazard-prone area 

Magnitude or scale 

Monitoring/prediction  

Medical facilities  

Population density 

Resources/finance  

Secondary effects (e.g tsunamis)  

Time of day/year 

Trained emergency services  

Transport infrastructure  

Type of plate margin 



Management 
can reduce 
the effects of 
a tectonic 
hazard.

People continue to live in areas at risk from a tectonic hazards because…

The following can reduce the risks from a tectonic hazard by

Volcanic eruptions Earthquakes

Monitoring

Prediction

Protection

Planning



Management 
can reduce 
the effects of 
a tectonic 
hazard.

8% of the world’s population live in volcanic areas
50% of the US population live in earthquake prone areas.
People continue to live in areas at risk from a tectonic hazards because…
Economic reasons – geothermal energy, farming, mining, tourism, cheaper to stay than move.
Social reasons – want to stay near family, threat not great enough, confident buildings will keep them safe.
The following can reduce the risks from a tectonic hazard by

Volcanic eruptions Earthquakes

Monitoring Change in ground shape using tiltmeters and GPS
Earthquakes near magma chamber using 
seismometers
Ground surface and river temperatures using 
thermal heat sensors
Radon and sulphur gas using gas trapping bottles

More difficult to monitor than volcanoes but these can 
be monitored 
- Foreshocks using seismometers and GPS
- Radon using radon detection devices 

Prediction Easier to predict as give advance warning Extremely difficult to predict time, date or exact location

Protection Buildings cannot be designed to completely 
protect against impacts
Evacuation instructed by authorities

Building and transport infrastructure design (rubber 
shock absorbers) although this is expensive
Se walls in case of tsunamis

Planning Evacuation
Exclusion zones
Education first aid training

Practice drills
Preparing emergency supplies
Evacuation centres
Securing objects/furniture



The Challenge of Natural Hazards
Weather and Climate Change

• What are the key words /case studies associated with 
the following parts of the spec



Global atmospheric circulation helps to determine patterns of weather and climate.

The general atmospheric circulation model works by:
- Pressure belts 

- Surface winds



Global atmospheric circulation helps to determine patterns of weather and climate.

The general atmospheric circulation model 
works by:
- Pressure belts 
• Air at the equator is heated so it rises in LOW 

PRESSURE conditions and flows towards the poles. 
As it rises it cools and condenses. Low pressure 
therefore brings cloud and rain.

• The air sinks at 30 degrees north and south of the 
Equator under HIGH PRESSURE. High pressure 
weather brings dry clear skies. This cell = 
convection cell called Hadley cell

• Air at the Polar latitudes is colder and denser so 
sinks towards the ground surface under high 
pressure conditions. The air flows towards the 
Equator . The air warms as it reaches 60 degrees 
and rises again under low pressure conditions. 
Forming the Polar cell. 

- Surface winds
• Winds on the surface of the earth are experienced 

as air moves from HIGH to LOW pressure areas.
• On the Earth’s surface these winds bend due to 

the Coriolis effect as the Earth spins. 
• Surface winds bend to the right in the Northern 

Hemisphere and left in the Southern Hemisphere



Tropical 
storms 
(hurricanes
, cyclones, 
typhoons) 
develop as 
a result of 
particular 
physical 
conditions.

The global distribution of tropical storms is…

The relationship between tropical storms and general atmospheric circulation is...

The sequence of their formation and development is … (number the correct order)
• The tropical storm travels across the ocean with the prevailing wind
• The rising air spins around a calm central eye of the storm due to the Coriolis effect
• Warm air rises rapidly under low-pressure conditions
• Heat is given off as it cools, powering the tropical storm (latent heat)
• On meeting land, it loses its source of heat and moisture so loses power. Storms track north in the northern 

hemisphere and south in the southern hemisphere.
• Air is heated above the surface of warm tropical oceans
• The rising air cools and condenses, forming large cumulonimbus clouds and torrential rainfall
• Cold air sinks in the eye so it is clear, dry and calmer
• Strong winds form as rising air draws up more air and moisture

Conditions which cause tropical storms How does this contribute to their formation



Tropical 
storms 
(hurricanes
, cyclones, 
typhoons) 
develop as 
a result of 
particular 
physical 
conditions.

The global distribution of tropical storms is…
They occur between 5 and 30 degrees north and south of the Equator.

The relationship between tropical storms and general atmospheric circulation is...
This area provides areas of low pressure so that warm, moist air is able to rise rapidly to reach high altitudes

The sequence of their formation and development is …
1. Air is heated above the surface of warm tropical oceans
2. Warm air rises rapidly under low-pressure conditions
3. Strong winds form as rising air draws up more air and moisture
4. The rising air spins around a calm central eye of the storm due to the Coriolis effect
5. The rising air cools and condenses, forming large cumulonimbus clouds and torrential rainfall
6. Heat is given off as it cools, powering the tropical storm (Latent Heat)
7. Cold air sinks in the eye so it is clear, dry and calmer
8. The tropical storm travels across the ocean with the prevailing wind
9. On meeting land, it loses its source of heat and moisture so loses power. Storms track north in the 

northern hemisphere and south in the southern hemisphere.

Conditions which cause tropical storms How does this contribute to their formation

Low latitudes
Between 5-30 degrees N and S of Equator

Temperatures are higher here so sea and air is heated 
more quickly. 
Air pressure is low and air rises. 

Originate in oceans with temperatures above 27C
Ocean depth 60-70m

Provides heat and moisture so warm air rises rapidly

Between summer and autumn Warmest seasons to encourage warmer air to rise rapidly, 
on account of low pressure

Low wind shear Wind is constant and doesn’t vary with height so clouds 
rise to high altitudes without being torn apart



The structure and features of a tropical storm are…

Climate change might affect the distribution, frequency and intensity of tropical storms by…
• Distribution –

• Frequency –

• Intensity –

Warm upwelling air

Spiral of fastest 
winds around the 
eye wall

Cooler sinking air

EYE



The structure and features of a tropical storm are…

Climate change might affect the distribution, frequency and intensity of tropical storms by…
• Distribution – more in South Atlantic as sea surface temps increase
• Frequency – expected to remain the same or decrease, however frequency of category 4 or 

5 will increase, while category 3 decrease
• Intensity – Category 4 or 5 has increased. Every 1 degree increase in sea surface temps will 

mean a 3-5 % increase in wind speeds 

Warm upwelling air

Spiral of fastest 
winds around the 
eye wall

Cooler sinking air

EYE



Tropical 
storms have 
significant 
effects on 
people and 
the 
environment.

Primary effects of Typhoon Haiyan are …

Secondary effects of Typhoon Haiyan are… 

Immediate responses to Typhoon Haiyan are... 

Long term responses to Typhoon Haiyan are…

Tropical storms

Monitoring Satellites -
Global Precipitation Measurement satellite monitors-
NASA monitors -

Prediction Supercomputers-
Track forecast cones –
Early warnings issued by-

Protection Reinforce buildings –
Create no build zones-

Planning



Tropical 
storms have 
significant 
effects on 
people and 
the 
environment.

Primary effects of Typhoon Haiyan are …

Secondary effects of Typhoon Haiyan are… 

Immediate responses to Typhoon Haiyan are... 

Long term responses to Typhoon Haiyan are…

Tropical storms

Monitoring Satellites monitor cloud patterns
Global Precipitation Measurement satellite monitors rain clouds every three hours
NASA monitors weather patterns across the Atlantic

Prediction Supercomputers give five day warnings
Track forecast cones predict the path
Early warnings issued by national hurricane centres round the world

Protection Reinforce buildings cover windows and doors with shutters, 
Create no build zones in low lying areas

Planning set fridges to coldest setting, fill car with fuel, pre disaster supplies such as 
medicines and non perishable food



The UK 
is 
affected 
by a 
number 
of 
weather 
hazards.

An overview of types of weather hazard experienced in the UK.

Extreme 
weather 
events 
in the 
UK have 
impacts 
on 
human 
activity.

A recent extreme weather event in the UK is…

Evidence that weather is becoming more extreme in the UK is since the 1980’s UK temperatures have increased 
by 1 degree and winter rainfall has increased. There have been more weather records broken than ever before. 
Temperature – Dec 2010 coldest on record for 100 years, August 2003 highest temp of 38.5 degrees
Rainfall – 2015 highest two day record  of 405mm, serious flooding has become more frequent.

When

Causes

Social impact

Economic impact

Environmental
impact

Management to 
reduce risk



The UK 
is 
affected 
by a 
number 
of 
weather 
hazards.

An overview of types of weather hazard experienced in the UK.

Extreme 
weather 
events 
in the 
UK have 
impacts 
on 
human 
activity.

A recent extreme weather event in the UK is…

When December 2013 to Feb 2014

Causes Several depressions across the Atlantic caused weeks of wet weather, saturated soil, high tides 
and storm surges. Rivers hadn’t been dredged for twenty years so reduced river capacity

Social impact 600 homes flooded, 16 farms evacuated, temporary accommodation for residents, villages cut 
off, power supplies disrupted

Economic 
impact

14,000 hectares of farm land flooded for weeks, 1000 livestock evacuated, roads cut off, rail 
lines closed, £10million damage

Environmental
impact

Contaminated river water with sewage, oil and chemicals. Debris deposited across the land, 
stagnant water had to be re-oxygenated then pumped back into river

Management 
to reduce risk

• River banks raised and strengthened 
• Somerset County Council pledged £20million on a Flood action Plan
• Rivers Tone and Parratt were dredged.
• Road levels raised
• Flood defences
• Pumping stations built

Snow and bitterly cold conditions

Hot, sunny, dry

Storms, heavy rain, 
strong winds



• What are the key words /case studies associated with 
the following parts of the spec



Climate Change

Climate 
change is 
the result 
of natural 
and 
human 
factors, 
and has a 
range of 
effects.

Evidence for climate change from the beginning of the Quaternary period to the present day is …

Overview of the effects of climate change on people and the environment.

Overview of the effects of climate change on people and the environment

Human factors 
- Burning of fossil fuels 
- Agriculture – 20% of 
greenhouse gases. Large 
populations demand more 
meat and rice
- Deforestation – less 
photosynthesis occurs so 
more CO2 in atmosphere

Natural factors 
- orbital changes
Milankovitch cycles
- volcanic activity
Ash causing global dimming = cooling
But releases CO2 causing warming

causes of 
climate 
change 

are: 

Social effects Environmental effects

Increased risk of disease e.g. skin cancer, heat stroke Increased droughts in the Mediterranean

Winter related deaths decrease with milder winters Lower rainfall causes food shortages for orang-utans 
in Borneo

Crops affected e.g. maize in S America decrease but 
increases in Europe

Sea level rise increases flooding and coastal erosion

Drought reduces food and water supplies in sun
Saharan Africa. Water scarcity in S E UK

Forests in N America may experience more pests, 
disease and forest fires



Climate Change

Climate 
change is 
the result 
of natural 
and 
human 
factors, 
and has a 
range of 
effects.

Evidence for climate change from the beginning of the Quaternary period to the present day is …
- An increase in average surface air temperature by 1 degree over last 100yrs
- The warmest ocean temps since 1850
- A 19 cm rise in sea levels since 1900
- ice cores (spanning 800,000yrs) show oxygen, carbon dioxide and methane 
and ocean sediments (spanning beyond the Quaternary period), show past temperatures help estimate climate 
by comparing to present levels. 

The Quaternary period has over 20 cycles of cold glacial periods and warmer interglacials. We have been in an 
interglacial for around 15,000yrs

Overview of the effects of climate change on people and the environment.

Human factors 
- Burning of fossil fuels 
- Agriculture – 20% of 
greenhouse gases. Large 
populations demand more 
meat and rice
- Deforestation – less 
photosynthesis occurs so 
more CO2 in atmosphere

Natural factors 
- orbital changes
Milankovitch cycles
- volcanic activity
Ash causing global dimming = cooling
But releases CO2 causing warming

causes of 
climate 
change 

are: 

Social effects Environmental effects

Increased risk of disease e.g. skin cancer, heat stroke Increased droughts in the Mediterranean

Winter related deaths decrease with milder winters Lower rainfall causes food shortages for orang-utans 
in Borneo

Crops affected e.g. maize in S America decrease but 
increases in Europe

Sea level rise increases flooding and coastal erosion

Drought reduces food and water supplies in sun
Saharan Africa. Water scarcity in S E UK

Forests in N America may experience more pests, 
disease and forest fires



Managing
climate 
change 
involves 
both 
mitigation 
(reducing 
causes) and 
adaptation 
(responding 
to change).

Mitigation

Alternative energy production

Planting trees International agreements

Carbon Capture

Adaptation

Reducing risk

Managing water suppliesChanges in agricultural systems



Managing
climate 
change 
involves 
both 
mitigation 
(reducing 
causes) and 
adaptation 
(responding 
to change).

Mitigation

Alternative energy production
Wind, solar, geothermal to reduce 
greenhouse gases compared to 
burning fossil fuels. Despite 
becoming cheaper, they are 

expensive and can’t be relied upon

Planting trees
Removes CO2 from the 
atmosphere by photosynthesis 
and increases oxygen production. 
However land maybe limited and 
biodiversity reduced. 

International agreements
Encourages countries to take 
responsibility for reducing CO2 
emissions. Targets more likely to be 
met if legally binding (Paris 
agreement 2015). However it is 

hard for countries to agree targets.

Carbon Capture
Takes CO2 from emission sources 
and safely stores it underground. An 
impermeable ‘cap rock’ prevents it 
from escaping. But it is expensive.

Adaptation

Reducing risk
Reducing risk from rising sea levels involves 
constructing defences e.g. Thames Barrier 
or restoring mangrove forests. But these 
bring social, economic and environmental 

implications

Managing water supplies
In London they reduce demand by 
installing water efficient devices 
and increasing supply. Security 
may be threatened in areas of 
deficit especially where there is 

less political stability.

Changes in agricultural systems
Production may need to be move 
location to suit climates, irrigation 
may be necessary and change of 
crops varieties. More difficult for 
poor farmers, who are most likely 

to be affected.



The physical diversity of the UK.

How well do you know the UK?

1. In which county will you find St Michael’s
Mount?

A. Cornwall
B. Cumbria
C. Powys

2. Where will you find the longest stretch of
sand dunes in England?

A. North Devon Coast
B. The Sefton Coast
C. The Fylde Coast



The physical diversity of the UK.

How well do you know the UK?

This peak in Lancashire has a long
association with witches. What is it
called?

A. Grit Fell
B. Warton Crag
C. Pendle Hill

3.

4. The Devil's Kitchen is a feature in which
national park?

A. Snowdonia
B. Exmoor
C. The Lake District



The physical diversity of the UK.

How well do you know the UK?

Which mountain is shown here?

A. Scafell Pike
B. Ben Nevis
C. Mount Snowdon

6. Does this photograph show . . .

A. Winnats Pass?
B. Gordale Scar?
C. Cheddar Gorge?

5.



The physical diversity of the UK.

Answers

1.

A. Cornwall
B. Cumbria
C. Powys

A. Cornwall

2.

A. North Devon Coast
B. The Sefton Coast
C. The Fylde Coast

The Sefton Coast

3.

A. Grit Fell
B. Warton Crag
C. Pendle Hill

A. Grit Fell
B. Warton Crag
C. Pendle Hill

4.

A. Snowdonia
B. Exmoor
C. The Lake District

A. Snowdonia
B. Exmoor
C. The Lake District

5.

A. Scafell Pike
B. Ben Nevis
C. Mount Snowdon

A. Scafell Pike
B. Ben Nevis
C. Mount Snowdon

6.

A. Winnats Pass?
B. Gordale Scar?
C. Cheddar Gorge?

A. Winnats Pass?
B. Gordale Scar?
C. Cheddar Gorge?



Section C-Physical Landscapes in the UK
The UK has 
a range of 
diverse 
landscapes

An overview of the location of major upland/lowland areas and river systems

Tough igneous 
rock such as 
granite form 
the Grampian 
Mtn and Lake 
District

Limestone forms 
the Pennines

Ancient 
granite on 
Dartmoor

East Anglia 
and 
Lincolnshire  
are weak 
sedimentary 
clays



Thursday 8th February
Coasts



The coast 
is shaped 
by a 
number 
of 
physical 
processes

Wave types and characteristics. 
How do waves form? Waves are created by wind blowing over the surface of the sea. As the wind blows over 
the sea, friction is created - producing a swell in the water.
Why do waves break?

Size of waves
Affected by:
• Fetch how far the wave has travelled
• Strength of the wind. 
• How long the wind has been blowing for.

1. 

2.

3.

4.

Types of Waves

Constructive Waves Destructive Waves

This wave has a swash that is stronger than the 
backwash. This therefore builds up the coast.

This wave has a backwash that is stronger than the 
swash. This therefore erodes the coast.



The coast 
is shaped 
by a 
number 
of 
physical 
processes

Wave types and characteristics. 
How do waves form? Waves are created by wind blowing over the surface of the sea. As the wind blows over 
the sea, friction is created - producing a swell in the water.
Why do waves break?

Size of waves
Affected by:
• Fetch how far the wave has travelled
• Strength of the wind. 
• How long the wind has been blowing for.

1. Waves start out at sea. 

2. As waves approaches the shore, friction slows the base

3. This causes the orbit to become elliptical.

4. Until the top of the wave breaks over. 

Types of Waves

Constructive Waves Destructive Waves

This wave has a swash that is stronger than the 
backwash. This therefore builds up the coast.

This wave has a backwash that is stronger than the 
swash. This therefore erodes the coast.



Coastal processes: 
• weathering processes –

• mass movement – sliding, slumping and rock falls 

• erosion 
- = Water enters cracks in the cliff, or river bank, air compresses, causing the crack to expand.
- =Rocks hurled at the base of a cliff to break pieces apart or scraped against the banks and bed of a river. 
- =Rocks that bash together to become smooth/smaller

• transportation – longshore drift 
(the movement of material along the coastline.

Slumping occurs when 
there is a downward 
rotation of sections of 
cliff. Often occur after 
heavy rain

Rock slides occur 
when there is a failure 
along the bedding 
plane.

Rockfall is the 
rapid free fall                                          
of rock from a 
steep cliff face 
because of gravity.

• deposition – sediment is carried by the sea and 
dropped. Occurs in areas of low wave energy, where 
velocity is reduced and sediment can no longer be 
transported. Common in sheltered areas and bays.



Coastal processes: 
• weathering processes – mechanical, chemical 

• mass movement – sliding, slumping and rock falls 
The downhill movement of material under the influence of gravity

• erosion –
- hydraulic power = Water enters cracks in the cliff, or river bank, air compresses, causing the crack to expand.
- Abrasion =Rocks hurled at the base of a cliff to break pieces apart or scraped against the banks and bed of a river. 
- Attrition =Rocks that bash together to become smooth/smaller

• transportation – longshore drift 
(the movement of material along the coastline.

Slumping occurs when 
there is a downward 
rotation of sections of 
cliff. Often occur after 
heavy rain

Rock slides occur 
when there is a failure 
along the bedding 
plane.

Rockfall is the 
rapid free fall                                          
of rock from a 
steep cliff face 
because of gravity.

• deposition – sediment is carried by the sea and 
dropped. Occurs in areas of low wave energy, where 
velocity is reduced and sediment can no longer be 
transported. Common in sheltered areas and bays.



Distinctive 
coastal 
landforms 
are the 
result of 
rock type, 
structure 
and 
physical 
processes

Rock Type – rocks vary in their strength and resistance to erosion. Hard resistant rocks such as granite 
withstand erosion and form tall cliffs and headlands. Weaker rocks e.g. sandstone erode to form bays.
Geological structure –

Characteristics and formation of landforms resulting from erosion
– headlands and bays, - cliffs and wave cut platforms,                                -caves, arches and stacks

Characteristics and formation of landforms resulting from deposition – beaches, sand dunes, spits and bars. 

An example of a section of coastline in the UK to identify its major landforms of erosion and deposition.
Holderness Coast



Distinctive 
coastal 
landforms 
are the 
result of 
rock type, 
structure 
and 
physical 
processes

Rock Type – rocks vary in their strength and resistance to erosion. Hard resistant rocks such as granite 
withstand erosion and form tall cliffs and headlands. Weaker rocks e.g. sandstone erode to form bays.
Geological structure –

Discordant coast                 Concordant coast
Characteristics and formation of landforms resulting from erosion
– headlands and bays, - cliffs and wave cut platforms,                                -caves, arches and stacks

Characteristics and formation of landforms resulting from deposition – beaches, sand dunes, spits and bars. 

An example of a section of coastline in the UK to identify its major landforms of erosion and deposition.
Holderness Coast

Beaches

Sand dunes

Spits

Bars



Different management 
strategies can be used to 
protect coastlines from the 
effects of physical processes.

The costs and benefits of the following management strategies: • hard engineering – sea walls, rock armour, 
gabions and groynes • soft engineering – beach nourishment and reprofiling, dune regeneration • managed 
retreat – coastal realignment. 

An example of a coastal management scheme in the UK to show: • the reasons for management • the 
management strategy • the resulting effects and conflicts.

Seaham Coastline County Durham

Hard Soft

Groynes -Coastal Erosion had washed 
away the sea banks and undermined 
North Road. Fairly cheap. Eleven 
groynes were added in 1955 to help 
break up dangerous tides and 
minimise beach movement. 40 years 
on they are now largely buried under 
sand and gravel created by them.
Road and cliffs still in place though

Do nothing - The Environment Agency 
has set aside £300,000 to monitor 
the coast from St Abbs in the Scottish 
Borders to the Humber Estuary. A 
buoy is in the North Sea to collect 
wave data, a survey of the sea bed 
and profiles of beaches being carried 
out to allow up-to date information 
and give warnings. Durham County 
Council plans bi-annual surveys along 
Seaham promenade, capturing the 
seasonal changes of the beaches and 
the effects of the waves to help 
future planning

Seawall - The Government sanctioned 
the building of a sea wall in 1953.
Cost £168,000 & stretched for 3,700 
feet from the Featherbed Rock to 
Seaham Hall. Its top deck made a 
pleasant undercliff walk for locals, 
tourists and fisherman



Rivers



The shape of 
river valleys 
changes as 
rivers flow 
downstream

The long profile and changing 
Cross profile of a river and its 
valley. 

Fluvial processes: 
Vertical erosion is the
downward erosion which deepens 
the river channel
Lateral erosion is sideward erosion
which widens the river channel
The following ways erode the 
beds and banks
• hydraulic action, 
• abrasion, 
• attrition, 
• solution, 

• transportation 
– traction, saltation, suspension and solution 

• deposition – why rivers deposit sediment.
When a river slows down and loses energy it deposits the material it is carrying.

The Finer The Fragments The Further They Flow



Distinctive 
fluvial 
landforms 
result 
from 
different 
physical 
processes.

Characteristics and formation of landforms 
resulting from erosion 
– interlocking spurs, waterfalls and gorges. 

Formation of a Waterfall

1) River flows over alternative types of rocks.

2) River erodes soft rock faster creating a step.

3) Further hydraulic action and abrasion form a plunge 
pool beneath.

4) Hard rock above is undercut leaving cap rock which 
collapses providing more material for erosion. 

5) Waterfall retreats leaving steep sided gorge. 

As water moves downsteam and around a bend, it moves 
in a spiral fashion. It moves towards the outer bank of 
the curves at a great velocity, eroding the bank. Much of 
the eroded material is then carried towards the opposite 
bank and is deposited there. Deposition takes place 
because of the friction between water and the river 
banks and bed, reducing the velocity. The water then 
moves downstream towards the next bank in a spiral 
manner and the process is repeated. Over time at the 
outer bank, a river cliff is formed and the bank becomes 
concave in a steep slope shape. At the opposite bank, a 
gentle slip off slope is formed and the bank becomes 
convex. These convex and concave angles in a mender 
gives the channel an asymmetrical shape.

Characteristics and formation of landforms resulting 
from erosion and deposition – meanders and ox-bow 
lakes. 

Characteristics and formation of landforms 
resulting from deposition – levées, flood 
plains and estuaries. 



An example of a river valley in the UK to identify its major landforms of erosion and deposition.
River Tees



Different 
management 
strategies can 
be used to 
protect river 
landscapes 
from the 
effects of 
flooding.

How physical and human factors affect the flood risk 
- precipitation, heavy or prolonged rainfall can saturate soils and make flooding more likely 
- geology, impermeable rocks result in rapid overland flow
- Relief, water travels fast down steep slopes in mountainous areas
- land use, farming – bare soils transfer water quickly particularly when saturated in the winter. 

Urbanisation transfers water quickly over impermeable surfaces e.g. concrete and tarmac. 
Deforestation removes the umbrella effect of interception and as a result more water reaches river 
channels. 

The use of hydrographs to show the relationship between precipitation and discharge. 



Different 
management 
strategies can 
be used to 
protect river 
landscapes 
from the 
effects of 
flooding.

The costs and benefits of the following management strategies: 
• hard engineering – dams and reservoirs, straightening, embankments, flood relief channels 
• soft engineering – flood warnings and preparation, flood plain zoning, planting trees and river 
restoration. 

SCAN IN PG 74-74 Hodder



An example of a flood management scheme in the UK to show: 



Drainage Basin

• Get the Picture



Get the picture

• Ground water

http://flickr.com/photos/snapr/484776493/


Get the picture

Perm-e-able!


