Handout 3: Source of energy - Tides and Currents
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‘Alonger fetch creates destructive waves.

‘Constructive waves are higher frequency than destructive waves.

Coriols Force deflects winds counter-clockwise n the northern hemisphere.

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

Q2| Match the correct term to the correct process description

A | How the Earths 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

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

D | The process by which material s shifted lateraly along the coast at an oblique
angle.

E | The movement of water up to the surface of the ocean-

Selectfrom: Fetech  Coriolisforce  Global conveyor belt  Upwelling  Littoral drift





What are tides and what causes them?
Watch the following clip and complete the paragraphs below https://www.youtube.com/watch?v=6IyRE9azhwQ 
[image: image1.png]Key words.

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?
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Tides

Tides are regular rising and falling movements of the surface of the sea.
They are caused by the effects of the gravitational pull of the moon and
sun on the oceans. The moon has the greatest influence; although its
gravitational pull is less than that of the sun, it is much closer. This pull
creates an outward bulge in the oceans closest to the moon, and another
on the other side of the Earth away from the moon. This creates the
effect of high tide, whereas the draining of water from the intervening
areas between these bulges manifests itself as low tides.

As the moon orbits the Earth every 29 days, the high tides follow the
moon around the Earth. The tide cycle (the gap between the two peaks
of high tide) is 12 hours and 25 minutes so there are approximately two
high tides and two low tides per day. When the moon is between the
Earth and the sun, their combined gravitional pull creates the biggest
bulge of water and the highest tide or spring tide. At this time the high
tides are at their highest and the low tides at their lowest, so the tidal
range is at its greatest. When the Earth, moon and the sun form a right
= angle, their gravitational pulls interfere with one another and this is
when neap tides occur, giving the lowest high tides and the highest low
tides (smallest tidal range).

In reality this regular pattern of tides is significantly modified by the
nature of the ocean bed, the proximity of land masses and the effect of
the Coriolis force. Most significantly for the tides around the UK, places
where there is a narrow neck of water usually experience the greatest local
tidal range. For example, when water from the Atlantic Ocean and the
North Sea are confined in the narrowest sections of the English Channel,
the tide can be 6 m higher than in the open seas. In narrow estuaries the
effect can be even more pronounced. When the tide rises in the Bristol
Channel it is increasingly confined in the narrowing Severn estuary

and a tidal range of 13 m can be experienced. At key times of the year
this sudden rise and influx of water sends a tidal wall of water rushing
upriver, known as the Severn bore, when a 1 m high wave of water moves
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Fig. 3.6 Tidal cycles during the lunar month




Tidal ranges
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Figure 2.9 Hook of Holland, January-February 1953 (a] predicted (dashed line) tidal water level, and (b] the storm surge reached
3.3m. Source: Holden, 2008.
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Figure 2.10 World distribution of micro, meso and macro mean spring tidal ranges. Source: Holden, 2008.
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[image: image13.png]Tidal Surges

« 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





Some coasts have a larger tidal range than others. 

Micro-tidal ranges are under 2 metres

Meso-tidal ranges are 2–4 metres 

Macro-tidal ranges are over 4 metres.




Annotate the diagram below to show how the tide and wave influences coastal processes
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What 3 things modifies the pattern of tides?
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[image: image5.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?

[image: image6.png]alysis chart vald 12 UTC THU 05 DEC 2013
“Grortrophic wind scale





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 4 currents you need to know about:-
1) Tidal currents
2) Longshore currents (also referred to as littoral drift)
3) Rip currents
4) Upwelling
Tidal Currents
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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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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.

[image: image9.emf]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.
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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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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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The Bay of Fundy, Nova Scotia has the highest tidal range in the world. 


Watch this video clip and explain why this is the case. 


� HYPERLINK "https://www.youtube.com/watch?v=l85Dk9LpIEs" �https://�� HYPERLINK "https://www.youtube.com/watch?v=l85Dk9LpIEs" �www.youtube.com/watch?v=l85Dk9LpIEs�
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Describe the location of macro-tidal ranges on this map














Estimate the percentage of coastlines that are macro-tidal








�





Small currents have less energy, so they only move finer sediments.


Large currents have more energy: they can move bigger materials.





Ebb currents: currents that move away from the land.


Flow (or flood) currents: currents that move towards the land.








What influence do you think the ebb and flow of currents will have on sediment transfer? 

















How might tidal exchange be influenced by spring and neap tides?








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.





Further reading/research





P94-95 Hodder textbook





� HYPERLINK "https://www.youtube.com/watch?v=l1WF8b6HZLM" �https://www.youtube.com/watch?v=l1WF8b6HZLM�  Learn about tides and currents
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