Coasts:    Teaching Material A/S Level students 
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Introduction

A series of PowerPoint shows for the teacher to refer to when delivering the coasts module. She can use these at the start of the lesson to introduce a new topic, providing a quick overview. Or she can work through them using it to structure the whole lesson around, getting the pupils to copy down the information from the relevant slides. Or she can use them as revision classes, providing a quick recap of the topic in the weeks just before the exam.
Teachers notes for the Introduction to Coasts and Waves

Slide 1

Definition of coasts, allow time for them to copy.

Slide 2

Photographs to introduce coasts showing a variation of environments


The 12 apostles, Australia


A wave cut platform


Spurn Head


A Breaking wave

A quick discussion of these photographs and maybe some informal questions about where people have been on holiday? Or surfing?

Slide 3

How waves are created, briefly.

Slide 4

A diagram introducing wave terminology, allow time for them to copy.

Slide 5

Why do waves break, refer to the diagram in Waugh, get them to copy the diagram from the book.

Slide 6

A diagram showing constructive waves, get them to copy this, or combine it with the extra annotation from Waugh.

Slide 7

A diagram showing destructive waves, get them to copy this, or combine it with the extra annotation from Waugh.

Slide 8

A table comparing the two types of wave, get them to copy this and fill it in.

	 
	Constructive
	Destructive

	Wave height
	 Low
	High

	Wave steepness
	Shallow
	Steep

	Wave length
	Long
	Short

	Wave period
	Long
	Short

	Frequency
	Long
	Short

	High or low energy
	Low
	High

	Beach gradient
	Shallow
	Steep

	Stronger swash or backwash
	Swash dominated
	Backwash dominated


Slide show – Introduction to coasts and waves

[image: image1.emf]Coasts

•

A simple definition:

“The Coast is the 

boundary (interface) between the land and 

the sea”

•

A more complex definition:

“The coastal 

system encompasses all the erosion, 

transportation and deposition that occurs 

between the upper reaches of an estuary 

and the seaward edge of the coastal shelf”



[image: image2.emf]Coasts



[image: image3.emf](The Issac Newton School, 

Geography department)

Coasts

• The most obvious process happening at the 

coast is waves.

• Created by wind blowing over the surface of 

water, this creates ‘drag’ which results in waves.



[image: image4.emf](www.class.unl.edu)

Wave terminology



[image: image5.emf](www.class.unl.edu)

Why do they break?

• As the wave approaches shallow water, the base comes 

into contact with the ocean bed.

• The resulting friction causes the base to retard and the 

particle motion becomes elliptical.

• See figure 6.4 page 126.



[image: image6.emf](The Issac Newton School  

Geography Department)

Constructive waves

• Causes deposition of material

• Requires low energy environment

• Sometimes called surging breakers

• See figure 6.7, page 128 for additional notes



[image: image7.emf](The Issac Newton School 

Geography Department)

Destructive waves

• Changes the shape of the beach profile dramatically

• Often called storm waves or surfing breakers

• See figure 6.7, page 128 for additional notes



[image: image8.emf]Fill in the table

Stronger swash or 

backwash

Beach gradient

High or low energy

Frequency

Wave period

Wave length

Wave steepness

Wave height

Destructive Constructive


Teachers notes for Coastal erosion

Slide 1

Define the terms of erosion using the Waugh text book

Slide 2

Cliff erosion, wave cut notch with an annotated photograph.

Slide 3

The wave cut platform with a photograph showing this.

Slide 3

Photographs of 2 examples, Flamborough head and Double heads in Australia, talk about what processors are happening in the photographs.

Slide 4

An animation showing the formation of arches and stacks, allow to play for a minute

Slide 5

Stage one the crack appearing, allow them to copy the diagram.
Slide 6

Stage two a cave is formed, allow them to copy the diagram.
Slide 7

Stage three an arch is formed, allow them to copy the diagram.
Slide 8

Stage four a stack is formed, allow them to copy the diagram.
Slide 9

Stage five a stump is formed, allow them to copy the diagram.

Slide 10

Two real life examples, Green stack North Yorkshire and London Bridge in Australia.

Slide show – Coastal Erosion

[image: image9.emf]Coastal erosion

• Look up and define the following from 

page 133:

• Wave pounding

• Hydraulic pressure

• Abrasion

• Attrition

• Corrosion/solution

• Sub-aerial

• Human activity



[image: image10.emf]Cliff erosion

• Shown here at low 

tide.

• The cliff retreats as 

the notch is eroded 

and then the cliff 

collapses.

• Then the process 

starts all over again.



[image: image11.emf]Cliff erosion

• Overtime the wave 

cut platform can 

become very wide.

• Eventually the coast 

finds an equilibrium 

as the wave cut 

platform becomes 

wide enough to 

dissipate the wave 

energy.



[image: image12.emf]Some examples

• Flamborough head, 

near Scarborough, 

North Yorkshire.

• Double Heads, near 

Rockhampton, 

Queensland, 

Australia.


(Moving Animation of the next 5 slides)

[image: image13.emf]Erosion of a headland

• The formation of 

headlands and bays 

will be explained later.

• Certain types of 

coasts lead to certain 

types of 

geomorphological

formations.



[image: image14.emf]Erosion of a headland

• Cracks appear in the 

cliff face.

• Wave pounding and 

hydraulic action 

exploit weaknesses in 

the cliff face.



[image: image15.emf]Erosion of a headland

• As the cracks and 

faults are eroded 

caves start to form.



[image: image16.emf]Erosion of a headland

• As the cave cuts back 

deeper into the cliff it 

may cut through into 

another cave on the 

other side of the 

headland to form an 

arch.

• Or the hydraulic 

action of the rushing 

air may form a blow 

hole.



[image: image17.emf]Erosion of a headland

• The arch is widened 

by further erosion.

• Eventually the arch 

may collapse forming 

a stack.



[image: image18.emf]Erosion of a headland

• Eventually the stack 

may become so 

eroded that it gets 

undercut and 

collapses forming a 

stump.



[image: image19.emf]Some examples

• Greenstack, 

flamborough head, 

North Yorkshire.

• London bridge, 

Victoria, Australia.


Teachers notes for Tides

Slide 1

Definition of tides, allow them to copy this.

Slide 2

Tidal range, discuss further the point about the relief of the coast having an effect horizontal tidal range. Discuss further some of the further points about ocean topography and meteorological processes having an effect on the tides.

Slide 3

A diagram and explanation of what causes tides, allow time for them to copy the diagram.

Slide 4

A diagram and explanation of how tides have an effect on erosion, discuss further if required.

Slide show – Tides


[image: image20.emf]Tides defined

Tides defined

•

•

"Tides

"Tides

" is a generic term used to define 

" is a generic term used to define 

the alternating rise and fall in sea level 

the alternating rise and fall in sea level 

with respect to the land, produced by the 

with respect to the land, produced by the 

gravitational

gravitational

attraction

attraction

of the moon 

of the moon 

and the Sun. 

and the Sun. 

(

(

http://

http://

www.bigelow.org

www.bigelow.org

)

)



[image: image21.emf]Tidal range

Tidal range

•

•

Tidal range is the distance between high and 

Tidal range is the distance between high and 

low water marks, 

low water marks, 

(measured

(measured

vertically).

vertically).

•

•

The relief of the coast can have an effect on the 

The relief of the coast can have an effect on the 

horizontal range, compare a wide flat beach e.g. 

horizontal range, compare a wide flat beach e.g. 

Blackpool versus a harbour wall.

Blackpool versus a harbour wall.

•

•

Other factors effecting tides:

Other factors effecting tides:

•

•

Ocean floor topography (Mediterranean V Atlantic)

Ocean floor topography (Mediterranean V Atlantic)

•

•

Meteorological influences such as air pressure

Meteorological influences such as air pressure



[image: image22.emf](www.alunatime.org)

(www.alunatime.org)

Spring & neap tides

Spring & neap tides

•

•

Happen on a 28 day 

Happen on a 28 day 

cycle, not annually!

cycle, not annually!

•

•

Spring tides lead to a 

Spring tides lead to a 

large tidal range, the 

large tidal range, the 

highest tides and the 

highest tides and the 

lowest tides.

lowest tides.

•

•

Neap tides have a 

Neap tides have a 

small tidal range.

small tidal range.



[image: image23.emf](www.the

(www.the

-

-

river

river

-

-

thames.co.uk)

thames.co.uk)

Tides and erosion

Tides and erosion

•

•

Neap tides lead to concentrated erosion on one part of 

Neap tides lead to concentrated erosion on one part of 

the cliff.

the cliff.

•

•

Tides are not directly linked to wave size (wind) so you 

Tides are not directly linked to wave size (wind) so you 

can get some of the most powerful waves combining 

can get some of the most powerful waves combining 

with neap tides.

with neap tides.


Teachers notes for wave refraction and long shore drift
Slide 1
A map of Great Britain, discuss how waves very rarely approach our shores at right angles.

Slide 2

Two aerial photographs showing wave refraction and long shore drift, talk through briefly what is happening in the photographs.

Slide 3

A diagram and explanation of how the waves refract around headlands and bays.

Slide 4

A diagram showing the forces acting on headlands and bays, allow time for them to copy and annotate. An explanation of how headlands are formed, discuss fully.

Slide 5

A photograph showing waves approach at an angle

Slide 6

A diagram showing the zig-zag movement of sediment along a coast, mention briefly how this effects groins and spits but don’t discuss fully as this is part of landforms of deposition and sea defence techniques taught later in the module.
Slide show – Wave refraction & long shore drift


[image: image24.emf]Waves approach

Waves approach

•

•

It is very rare that 

It is very rare that 

waves approach our 

waves approach our 

coastline at right 

coastline at right 

angles, think about 

angles, think about 

the shape of the coast 

the shape of the coast 

and the direction of 

and the direction of 

the prevailing wind.

the prevailing wind.



[image: image25.emf]Waves

Waves

•

•

Waves bend and change as they approach the 

Waves bend and change as they approach the 

coast.

coast.



[image: image26.emf]Bedford central schools district

Bedford central schools district

Wave refraction

Wave refraction

•

•

As the wave approaches the base of the wave slows down due to 

As the wave approaches the base of the wave slows down due to 

friction.

friction.

•

•

As this happens the wave bends to fit with the shape of coast. 

As this happens the wave bends to fit with the shape of coast. 

•

•

The erosion due to wave energy is concentrated on the headlands.

The erosion due to wave energy is concentrated on the headlands.



[image: image27.emf]Headlands & bays

Headlands & bays

•

•

Headlands & bays are 

Headlands & bays are 

often formed where 

often formed where 

bands of resistant rock 

bands of resistant rock 

prevail.

prevail.

•

•

The resistant rock forms 

The resistant rock forms 

the headland.

the headland.

•

•

The material that gets 

The material that gets 

eroded forms the 

eroded forms the 

beaches.

beaches.

•

•

The beaches act as a 

The beaches act as a 

natural sea defence to 

natural sea defence to 

dissipate the wave 

dissipate the wave 

energy.

energy.



[image: image28.emf]Long shore drift

Long shore drift

•

•

Long shore drift 

Long shore drift 

happens in areas 

happens in areas 

where the prevailing 

where the prevailing 

waves approach at a 

waves approach at a 

non perpendicular 

non perpendicular 

angle.

angle.

•

•

U.K examples include 

U.K examples include 

the Holderness coast.

the Holderness coast.



[image: image29.emf]Long shore drift

Long shore drift

•

•

The swash carries sand 

The swash carries sand 

grains up the beach at an 

grains up the beach at an 

angle.

angle.

•

•

The backwash carries 

The backwash carries 

grains of sand back down 

grains of sand back down 

the beach, perpendicular 

the beach, perpendicular 

to the sea.

to the sea.

•

•

This forms a 

This forms a 

‘

‘

zig

zig

-

-

zag

zag

’

’

movement of sand along 

movement of sand along 

the 

the 

beach

beach


