3.1.3 Coastal Systems and Landscapes – Booklet 2 (2022)
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There are 3 sources of energy
1) Wind
2) Waves
3) Tides and currents

The WindWhat causes the wind?
· Although waves can be generated by tectonic activity or underwater landslides creating tsunami, they are mostly formed by wind.
· Wind is the movement of air from one place to another, from high pressure to low pressure.
· In the UK the prevailing wind is from the SW. These winds blow over a broad expanse of the Atlantic Ocean and have the potential to transfer a great deal of energy to the waves that approach the UK. 


[image: Map

Description automatically generated]A number of factors affect wave energy:
1) The strength of the wind
2) The duration of the wind – the longer the wind blows the more powerful the waves will become
3) The fetch – the distance of open water over which the wind blows.
The longest fetch in the UK extends for over 3000km across the Atlantic Ocean to Brazil.


[image: ]Use this diagram to explain how fetch influences erosion rates in the UK.
Which areas of the coast are more vulnerable to erosion? 



Why is the prevailing wind a significant factor?





The Waves
What causes the waves?
· Waves are created by the transfer of energy from the wind blowing over the surface of the sea. As the strength of the wind increases so too does the frictional drag and the size of the waves.

The characteristics of a wave (https://www.youtube.com/watch?v=dv_Sis0Hntk )

Definitions for:-
· Crest


· Wave length


· Wave height


· Trough


· Wave period




[image: Image result for wave diagrams]
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[bookmark: _GoBack] [image: ]https://www.youtube.com/watch?v=aXuQC1qRuEM – how waves break (to 2 mins) 


Use the information from the video clip and the diagram above to explain in your own words what happens when waves reach the coast.


Annotate the following diagrams to identify the different characteristics of constructive and destructive waves using the information from the powerpoint slides.



[image: Image result for outline diagrams for constructive and destructive waves]





[image: Image result for outline diagrams for constructive and destructive waves]



[image: Text

Description automatically generated]


Read the information on beaches and waves: an example of negative feedback and create a flow diagram to summarise the information.  (Think back to Booklet 1).
[image: A picture containing text, newspaper, document

Description automatically generated]
Wave Refraction:

[image: scan0005]a) Refraction on a straight coastline
[image: scan0022]Most waves do not come straight into the shore; they usually arrive at an angle to the shoreline. This angled approach of a wave toward the shore can change the direction of wave travel. One end of the wave ‘’feels bottom” (the sea floor) and slows down while the rest of the wave continues at its deep-water speed. As more and more of the waves comes into contact with the sea floor, more of the waves slow down.  As the wave slows progressively along its length, the wave crest changes direction and becomes more parallel to the shoreline. 






b) Refraction on an irregular coastline
https://www.bing.com/videos/search?q=wave+refraction&&view=detail&mid=C05DB806D1181EB8B04CC05DB806D1181EB8B04C&&FORM=VRDGAR

Wave refraction also occurs when waves approach an irregular coastline (curved or indented coastline). As the waves approach the irregular coastline they curve and distort. 

[image: scan0022]The diagram below shows a headland separating two bays. As each wave nears the coast, it drags in the shallow water. This causes the wave to become higher and steeper with a shorter wavelength. That part of the wave in deeper water moves forward faster, causing the wave to bend. The overall effect is that wave energy becomes concentrated on the headland, causing greater erosion which leads to the development of features such as cliffs, caves and arches. Where the waves diverge, they lose power and drop their sediment forming beaches.


[image: Diagram
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FLIP LEARNING TASK FOR NEXT LESSON – Research high and low energy coasts using Hodder p 95 and create a table of differences to bring to your next lessons




Big Wave Locations Research Task

http://en.wikipedia.org/wiki/Big_wave_surfing#Notable_big_wave_surfing_spots

Find a big wave spot, and then include the following as a separate word document:

1. A title and a map showing the location of the spot.
2. Other location details on this high energy environment describe the physical characteristics – height of land, closeness to other areas or landmarks
3. Explain why and when big waves break there. (Think: fetch, weather systems, water depth)
4. Hazards – are there any hazards associated with this famous location?
5. Images – include some relevant pictures to show the wave conditions and landforms.

[image: A surfer riding a wave

Description automatically generated with medium confidence]
Photo: Umhlanga, South Africa (August 2017)
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Waves move energy, not water, far distances.
Kinetic energy moves THROUGH the water

The water is moving, of course, but only in a circular motion.

In other words, water particles work as rollers in a conveyor belt
do -- they rotate in order to move the belt on top forward, but
they themselves don't go forward in the process
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Why do waves break?
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a What are the differences between constructive and destructive waves? (3 marks)

1 mark for each correct and appropriate statement to maximum of 3 marks.

e Questions requiring differences to be identified between two features are common.
The correct way to answer such a question is to provide statements which give the
differences in the same sentence, or following immediately one after the other.Hence, in
this case, you should write ‘Constructive waves are/have..., whereas destructive waves
are/have..." Responses that list the characteristics of each feature (here, each type of
wave) in separate paragraphs, and therefore with no link, are weaker as they require the
examiner to do the comparison on your behalf.

In comparing waves, refer to factors such as height, wavelength, frequency and the
relative strength of swash and backwash.
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Beaches and waves: an
example of a negative feedback
Constructive waves are usually
associated with relatively gentle
beach profiles, enabling waves to
surge a long way up the beach.
Qver time, however, as more
beach material is deposited, the
profile steepens, working against
the propagation of constructive
waves. Instead, the waves become
more destructive in their nature
(plunging rather than surging),
removing material from the beach
and depositing it just offshore. This
can result in the profile becoming
less steep, encouraging constructive
rather than destructive waves to
form. This ‘toing and froing' is a
balancing act that will, all things
being equal, result in a state of
dynamic equilibrium. Of course,
with wind strength and direction
changing all the time and beach
profiles responding accordingly,
the state of balance may not exist
in reality.
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Longshore current
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b Drift aligned beach
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Sediment Beach progrades to become
outputs parallel to the line of maximum
drift. This is 40°-50° to the
direction of wave approach.
Examples:

East Norfolk coast
Aldeburgh, Suffolk (see Fig. 5.29a)
Westernpoint Bay, Victoria, Australia
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a Swash aligned beach

Waves break parallel to the shore. There
is no longshore movement of sediment
once the equilibrium form is established.
Sediment transport is onshore—offshore.
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Examples:

Lulworth Cove, Dorset

Morfa Harlech, Cardigan Bay
Swansea Bay (see Fig. 5.29b)
Frederick Henry Bay, Tasmania
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Learning Objectives
+To understand the sources of energy in the coastal environments
+To understand how and why waves are formed

Key words:
Destructive
Constructive
Swash
Backwash

Rip currents
Wave refraction
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What is happening here?
Why is it happening here?
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