Handout 3: Source of energy - Tides and Currents
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Destructive
Constructive
Swash
Backwash

Rip currents
Wave refraction
Neap tide
Spring tide.

Concept Checker.
OWhat are tides and currents?

OWhat role do tides and currents play in
the development of coastal landforms.
and landscapes?





What are tides and what causes them?
Watch the following clip and complete the paragraphs below https://www.youtube.com/watch?v=6IyRE9azhwQ 
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« Tidal, or storm surges are occasions
‘when meteorological conditions give
rise to strong winds which can
produce much higher water levels
than those at high tide.

« This particularly affects the North
Sea and the Holderness Coast (our

major case study) B e youubecomfy
« Sea level can rise by about 1cm for s repor:

every 1millibar drop in pressure

« Strong winds drive waves ahead of
the storm, pushing the sea water
towards the coastline.

* The shape of North Sea can lead to
funnelling

* When storm surges combine with
spring tides the effects are intensified
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Annotate the diagram below to show how the tide influences coastal processes
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What 3 things modifies the pattern of tides?
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[image: image4.png]The shape of the coast influences the tidal range:

Funnelled coast e.g. Severn Estuary - as the tide advances it is
concentrated in the ever-narrowing space. This causes its height to rise
rapidly producing tidal bore. Along the River Severn this s referredto
as the Severn Bore and is a wave of up to 1m In height traveling at 2
speed of 30 km per hour.

River Severn, Bristol





Using this synoptic chart – what evidence is there to suggest the likely occurrence of a tidal or storm surge in eastern Britain?
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Give an example of a tidal surge and describe its impacts.

Currents

The term current refers to the permanent or seasonal movement of surface water in the seas and oceans. There are 3 currents you need to know about:-

1) Longshore currents (also referred to as littoral drift)
2) Rip currents
3) Upwelling
Fully annotated longshore drift diagram 
How important a role do you think that longshore drift has on the formation of coastal landscapes?

Rip currents

These are strong currents moving away from the shoreline.
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They can sweep even the strongest swimmer out to sea.




What impact do you think rip currents will have on the sea bed?

Upwelling is the movement of cold water from deep in the ocean towards the surface. The more dense cold water replaces the warmer surface water. These currents form part of the pattern of global ocean circulation currents.
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Ocean Currents



Simple map of major ocean currents



The ocean’s global circulation system plays a key role in distributing heat, 
regulating weather and climate, and cycling nutrients and gases around the earth.



The warm Gulf Stream brings milder 
winter weather to Bergen, Norway, than 
to New York, much further south.











What do you notice about the pattern of ocean currents? What do you think causes this?

The 3 sources of energy that we have studied are:-

· Wind
· Waves
· Tides and currents
In pairs/groups you need to rank their importance as factors shaping the coastline. Justify your rankings.

Evaluate the role of tides and currents in the development of coastal landforms and landscapes (9 marks)
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A longer fetch creates destructive waves.

Constructive waves are higher frequency than destructive waves.

Coriolis Force deflects winds counter-clockwise in the northern hemisphere.

The moon and sun at right angles to the earth create a spring tide.
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Surface ocean currents move faster than deep ocean currents.

Match the correct term to the correct process description

>R

How the Earth’s rotation affects the direction in which winds travel across the
earth.

B The movement of warm water away from the equator and cold water from
the poles.

C The maximum length of open water over which the wind can blow.

D The process by which material is shifted laterally along the coast at an oblique
angle.

E The movement of water up to the surface of the ocean.

Select from: Fetch Coriolis force  Global conveyor belt  Upwelling Littoral drift





Further reading/research
P94-95 Hodder textbook
https://www.youtube.com/watch?v=l1WF8b6HZLM  Learn about tides and currents
As the moon orbits the Earth, the high tide follows it. ____________in a lunar month (28 days), when the moon, sun and ____________are in a straight line, the tide-raising force is ___________. This produces the ___________monthly tidal range or ______________tide. 








Also twice a month, the moon and sun are positioned at __________ (perpendicular) to each other in relation to the ___________. This alignment gives the lowest monthly tidal range, or ___________tides. At this time high and low tides are between 10 to 30% ____________than the average.
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Evaluate is a key command word and requires you to give some kind of measure/worth as to the role that it has. You also need to consider whether there are other factors which are more important.
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