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

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. 








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?



[image: ] 
https://earth.nullschool.net – interactive may of surface winds



Waves
“Oceans: Power of the Planet” Estream 3495, 1-5 minutes
frictional, energy, height, swell, fetch, ripples, velocity, wind, trough
Use the words above to complete the text:
· _______ contributes energy to the coast. They're created by the transfer of _______ from the wind to the sea, blowing over the surface. The wind blowing over the smooth water surface creates __________ that grow into waves as the ___________ drag increases. As the winds energy grows so does the height. The wave height is the difference between the ________ and the crest. 
· Waves formed by winds blowing over large distances are called _______ Waves. The length of open sea over which the wind blows to generate waves is the ________. This along with velocity and period of time during which the wind has blown determines the waves energy. 
Characteristics of Waves -
Match the following key words and definitions – use the diagram to help you
	Wave Period
	is the speed of movement of a crest in a period of time.

	Wave Length
	depends on wind speed, time of wind, distance of wind

	Wave Velocity
	is the ratio of the wave height to the wavelength.

	Wave Steepness
	time taken for a wave to travel through one wave length it can be timed by counting the number of crests per minute or by timing 11 waves and dividing them by 10.

	Wave energy
	is the distance between two crests.



[image: Image result for wave diagrams]

Waves in Deep Water 
[image: ]

Waves in Shallow Water - 
· As Waves approach shallow water, when their depth is less than half the wavelength then friction with the seabed increases. As the base of the wave starts to slow down the circular oscillation becomes elliptical. 
· As the upper part of the wave accelerated and the lower part of the wave is slowing down due to the friction, eventually the upper part spills over the lower part causing the wave to break. Waves break at the Plunge Line and here is where the depth of the water and the height of the wave are approximately equal.
[image: ]
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]



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
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.
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Further reading / research:

Click on the following links by opening this document on Godalming Online and carrying out further reading:


Summary of fetch and the effect of wind (http://www.geography-site.co.uk/pages/physical/coastal/fetch.html)

Interactive map of current surface winds (https://earth.nullschool.net)

Summary of wave formation (https://oceanexplorer.noaa.gov/facts/waves.html)

Video explanation of many aspects of the features of waves (https://oceanexplorer.noaa.gov/edu/learning/player/lesson09.html)


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 word document or print and stick here:

1. A map showing the location of the spot.
2. Other location details on this high energy environment.
3. Explain why and when big waves break there. (Think: fetch, weather systems, water depth)
4. Hazards.
5. Images.

[image: ]
Photo: Umhlanga, South Africa (August 2017)


High Energy and Low Energy Coasts 

[image: Image result for 12 apostles australia]

[bookmark: _GoBack]Answer the following questions using pages 28-30 in the blue books (scan is available on Godalming online and Teams):

1. What is a high energy coast? (page 28)




2. What controls the distribution of high energy coasts? (page 28)





3. a. Make a copy of fig 2.16 page 29 by colouring and labelling your world map (ask for printed map). 

b. Describe the location of and outline the key characteristics of:

· Storm wave environments
· East coast swell wave environments
· Tropical cyclone coasts                                        (Page 28-29)







4. Where in the UK are high energy environments? (page 30)





5. What is a low energy coast?




6. Describe the characteristics of low energy coasts. (page 30)
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3.1.3.2: Sources of energy at the coast

Learning Objectives
*To understand the sources of energy in the coastal environments
*To understand how and why waves are formed

What is a high energy coast?
*What is a low energy coast?

Key words:
Destructive
Constructive
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Rip currents
Wave refraction
Neap tide
Spring tide

Concept Checker:
The concept of the coastal system and energy
sources that drive it (inputs, processes, outputs)

dThe concept of different energy types — wind,
wave (how waves are formed), tides (types),
currents
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What is happening here?
Why is it happening here?
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Waves move energy, not water, far distances.
Kinetic energy moves THROUGH the water
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Why do waves break?
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Why do waves break?
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