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[image: ]Complete the annotations for a destructive wave.
[image: Image result for concordant and discordant]
Explain the differences between concordant and discordant coastlines (4 marks) _______________________________ _______________________________ _______________________________ _______________________________ _______________________________ _______________________________ _______________________________ 

Explain why constructive waves are more likely to deposit material than destructive waves (4) __________________________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Read through the information highlight key terms to help aid your explanation of the formation of headlands and bays.
[image: Screen Shot 2018-04-30 at 08.27.37.png]
Types of coastal erosion
[image: ]
Explain the formation of headlands and bays (4) _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What influences the rate of erosion?· Length of fetch: the longer the fetch the greater the time for waves to collect energy from the wind
· Depth of sea: the gentle gradient of the sea bed causes friction and lower waves with less erosive power. A steeply shelving beach leads to higher waves and greater erosion
· Rock structure/ resistance: strength of rock influences the rate of erosion. Fault lines offer weakness to be rapidly eroded
· Cliff height: the higher the cliff the more weight is over a wave cut notch. The notch will not be able to support the weight above it for long and it will collapse faster than smaller cliffs
· Wave steepness: very steep destructive waves have more energy, and greater erosive power than gentle constructive waves
· Breaking point of the wave: most energy is released and erosion caused if a wave breaks at the foot of a cliff. If the wave breaks before it reaches the cliff then less energy is transmitted










	Site (cliff Height)
	Retreat over 10 years (metres)
	Cause

	Happisburgh, Norfolk (7-10 metres)
	90
	Failure of coastal defences

	Sidestrand, Norfolk (60 metres)
	20
	Large, infrequent landslides

	Aldbrough, Holderness, Yorkshire (17 metres)
	26
	Small, frequent landslides; storm damage


Exam question: 
Study table 1. Calculate the mean rate of erosion per year for each location (3)
Happisburgh ___________________________
Sidestrand _____________________________
Aldbrough _____________________________
Explain the reason for the high amount of coastal erosion at one location (4)  ___________________________________________________________________________ ______________________________________________________________________________________________________________________________________________________
Explain how fetch changes wave height and energy (4) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
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Match the weathering definitions
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[image: Screen Shot 2018-05-16 at 15.42.41.png]
Exam questions:
[image: ]1. What direction do our prevailing winds come from? __________________________ 
2. What direction are they travelling in? __________________________
3. Why does the UK get higher rates of erosion in the winter months than in the summer months?__________________ _________________________ _________________________
_________________________ _________________________ _________________________ _________________________ 
4. How do prevailing winds affect the rate of erosion along coasts of the UK (4) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
To what extent does climate affect coastal erosion rates (8)
Top tips – the question is asking you to explain how climate affects coastal erosion rates, but also what other processes affect this e.g. geology, wave type and weathering processes. Remember to include all and then give a final paragraph stating how far you think climate affects coastal erosion. 
Remember to include key terms in your writing. 
e.g. Sub – aerial, prevailing winds, seasons, heavy rain, winter, low pressure systems, mass movement, mechanical, biological and chemical weathering.
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Coastal transportation
[image: ]
Longshore drift
[image: Screen Shot 2018-05-17 at 14.55.35.png][image: ]
[image: Screen Shot 2018-05-17 at 14.57.58.png]
Explain how sediment is transported along the coast (4) 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Using the words in the word box, explain how a spit is formed.
Longshore drift transports sediment along the beach. Longshore drift is … _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
When the material reaches the end of the coastline (for example the coastline changes direction)… _________________________________________________________________ ______________________________________________________________________________________________________________________________________________________The fast flowing water of the river estuary means that… _____________________________ ______________________________________________________________________________________________________________________________________________________
When the wind changes direction… _____________________________________________ ______________________________________________________________________________________________________________________________________________________
Behind the spit in calm, sheltered water a _____________ __________________ is formed. 
[image: ]Word box:
Deposition
Secondary wind
Salt marsh
Energy
Prevailing wind
Longshore drift
Sediment
River estuary
Hooks






Explain the formation of the picture below (4) 
[image: ]_____________________________________________ _____________________________________________ _____________________________________________ _____________________________________________ _____________________________________________ _____________________________________________ _____________________________________________ 
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Management techniques for coastal zones
[image: ]
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Explain why groynes can reduce coastal erosion (2) 
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Rivers
[image: Image result for hydrological cycle]
What does this model show? __________________ __________________ __________________ Why is this important when studying rivers? __________________ __________________ __________________ __________________ __________________ __________________
[image: ]
This is a drainage basin.
Describe how the river changes from source to mouth ______________ ____________________ ____________________ ____________________ ____________________ ____________________ ____________________ ____________________ ____________________ ____________________ ____________________ ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[image: ]What is the name of this model?
Using the model explain why particle size decreases as a river moves from source to mouth (4) ________________ _________________________________ _________________________________ _________________________________ _________________________________ _________________________________ _________________________________ _________________________________ _________________________________ _________________________________ 
[image: Screen Shot 2017-05-26 at 11.57.27.png]
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Flood hydrographs
1. [image: http://www.acegeography.com/uploads/1/8/6/4/18647856/3860531_orig.gif?376]Match up the key word with the correct definition.
	A. Peak rainfall
	1. the takes time for the water to find its way to the river between peak rainfall and peak discharge

	B. Peak discharge
	2. Shows the amount of water (discharge) entering the river is increasing

	C. Lag time 
	3. Shows the amount of water (discharge)  in the river is decreasing

	D. Rising limb
	4. the time of highest rainfall

	E. Falling limb
	5. the time when the river reaches its highest flow


If the rising limb is very steep, does this mean flooding is more or less likely? Why?



If the lag time is very short, does this mean flooding is more or less likely? Why?


[image: http://www.acegeography.com/uploads/1/8/6/4/18647856/9815915_orig.gif?419]







Explain the difference in lag time between A and B.
Give 3 reasons why lag time may be shorter for A.


Give 3 reasons why lag time may be longer for B.
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Explain the difference in lag time between A and B.
Give 3 reasons why lag time may be shorter for A.


Give 3 reasons why lag time may be longer for B.







River management
[image: ]
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Assess the physical and human factors which affect the pattern of UK properties at risk from flooding. (8+4)
	Plan:
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Headlands and bays

Headlands are formed when the sea attacks a
section of coast with alternating bands of hard ’I |
and soft rock.

‘The bands of soft rock, such as sand and clay,
erode more quickly than those of more resistant
rock, such as chalk. This leaves a section of
land jutting out into the sea called a headland.
The areas where the soft rock has eroded away,
next to the headland, are called bays.

Geology is the study of the types of rocks that  Bay and headiand in New Zealand
make up the Earth's crust. Coastlines where the

geology alternates between strata (or bands) of

hard rock and soft rock are called discordant coastlines. A concordant coastline
has the same type of rock along its length. Concordant coastlines tend to have fewer
bays and headlands.
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Types of erosion
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https://timeforgeography.co.uk/videos _list/coasts/subaerial-erosion-processes/

Physical weathering for example freeze thaw. In cold
climates freezing and thawing of water in cracks or
holes. When water freezes in cracks it expands, over
time the crack gets bigger and breaks apart.

Literally means under the air. These are the

processes that happen on the land such as
weathering and mass movement.

The roots of growing plants can widen cracks in cliff
rocks. Burrowing animals and nesting birds on cliff
faces can also cause the rock to weaken and break up.

e.g. acid rain, rain water is slightly acidic (carbonic).

When rain falls on rocks such as limestone, a chemical
reaction takes place, causing the rock to weaken and

break down when it is dissolved.
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CLIFF COLLAPSES ARE MASS MOVEMENTS
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Suspension - fine material
such as clay and sediment
is carried by the sea.

Solution - disolved minerals
are carried by the sea.

Traction - large boulders and
pebbles are rolled along the
sea bed.

Saltation - small stones,

pebble and silt bounces

along the sea bed.
.
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Add the following labels:

1. Swash carries sand up the beach at
an angle because of the wind
direction.

2. Backwash carries sand straight back
down because of gravity.

3. Sand is carried along the shore.

4. Sand is trapped by the groyne

Define Swash (1)
Define backwash (1)

‘What is the difference between swash and
backwash?

Explain how sediment is transported along the
coast (4)

Why do waves sometimes approach beaches at an
angle? (2)

Explain how groynes help to build beaches (4)

Explain how coastal defences in one area can
cause problems elsewhere (4)

Why do waves sometimes approach beaches at an
angle? (2)
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Waves usually reach the shore at an ANGLE, this is because of the WIND direction,
because of this sand is moved up the beach by the SWASH of the wave at an angle.
The BACKWASH carries the material directly back down the beach due to gravity.
This process is repeated producing a ZIG ZAG pattern which moves sand along the
shore by a steady current.

.People have built wooden GROYNES to stop this movement and WIDEN the beach.
Unfortunately this can starve beaches further along the coast of fresh sand leading
to increased EROSION.

Where the coast changes direction suddenly the sand is deposited out to sea
producing a SPIT such as Spurn Head.
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Case study: The Dorset Coast

Locational information of the Dorset Coast:

What is the name of this feature? = s o=

What type of coastline is Swanage
on? (concordant/discordant)

Draw an arrow to the location on
the OS map.
What type of rock is this?

How does the geology affect the rate
of erosion and the physical features
seen?

What natural processes are acting
on this section of the coastline?

12 =
What human actions are acting on
this section of the coastline?
What does this picture show?
13 =
= What human activities take place here?
What coastal management has been used here?
14

Why has this area been defended?

Explain how human activities can affect Exam questions
the coasts directly and indirectly (4) Explain why some parts of Swanage are
defended but not others (4)
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Strategy - Hard Description Advantages Disadvantages

Sea Walls “A wall or embankment | -Effective, long-term | -Maintenance required
erected to prevent the sea | solution ~High construction cost
from encroaching on or | -Protects areas of
eroding on an areaof | human habitation
land.

Groins “Astructure that interrupts | -Avoids having ~Makes shorelines look
water flow and limits the | beaches washed away | unnatural/unattractive
movement of sediment. | by long shore drift

-Prevents erosion and
ice-jamming in rivers

Revetments Sloping structures placed | -Preserves existing uses | -Could be a barrier o
on banks or cliffs in such | of shoreline different organisms
awayastoabsorbthe | -Prevents damage -May be a hazard to
energy of incoming water. | during flood people

periods/heavy seasonal
rains

‘Rock Armor (Rip rap) | ROcK or other material | -Can be used on any | -Unattractive
used to armor shorelines | waterway or water ~Constantly needs
and other structures containment ‘maintenance
against scour, ice, or -Absorbs and deflects

erosion.

energy of waves
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Strategy - Soft

‘Beach Nourishment | The supply of sand to the | -Preserves beach ~Does not remove
shore to secure the beach | resources physical forces that
against shore erosion by | -Creates a larger sand | cause erosion
feeding sand on the reservoir and pushes | -Requires constant
beach. shoreline seaward maintenance to replace

-No negative effects of | beach material with
structures sand
~Relatively cheap

‘Managed Retreat ‘Allowing an area that was | -Unimportant ~People will need to be
not previously exposed to | areas/land are allowed | compensated for loss
flooding by the seato | to flood and erode of buildings/farmland
become flooded by naturally
removing coastal ~Cheap

protection.
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Figure 1 A diagram showing the upper course of a river

(i) Which of the following best describes the feature labelled A?
[ A Meander [J € Interlocking spur
[J B Slip-off slope [0 D Waterfall (1 mark).

(ii) Explain how landform A is formed. Your answer needs to

include verti
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Flood Protection Measure

Type Hard Soft
Strategy Dams River Channel Afforestation Washlands
Modification
Benefits 1. Discharge 1. Straightening | 1. Intercepts 1. Allowing
regulated — floods | and deepening rainfall; some parts of
prevented; the channel 2. Holds soil in the river to flood
2. HEP potential; allows a large place reducing naturally
3. Recreation amount of water | erosion; reduces risk in
opportunities. to flow quickly 3. Relatively urban areas;
through the river. | cheap; 2. Flooding leads
4. Creates to marshlands —
habitats for important
wildlife; ecosystems.
5. Recreation
opportunities.
Drawbacks 1. Expensive; 1. Expensive; 1. Floods still 1. Floods still
2. Sediment 2. May require occeur; occeur;
trapped possibly regular 2. Large areas of | 2. Productive
leading to problems | maintenance; land needed; farmland may be

downstream;

3. Spoils the view
4. Flood prevention
may lead to fertility
problems.

3. Destructions
of habitats;

4. Un-natural
look;

5. Moves flood
risk downstream.

3. Forests need
to be carefully
managed to
maximise effect.

lost;

3. Local
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have to move.
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River Processes and Pressures

3 Study Figure 3 which is a 1:50000 scale Ordnance Survey extract showing part of the
River Avon in Worcestershire.
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(Source: Extract produced by Ordnance Survey 2015.
© Crown copyright 2012. All rights reserved.)

Figure 3

(a) (i) Which of the following is the best description of the River Avon?
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O A Afast-flowing mountain stream

0 B Alowland river with waterfalls and interlocking spurs
0 € Ariverflowing through a steep-sided valley
(]

D Alowland river with a wide floodplain
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Figure3

(@) Identify which one of the folowing s the best description of this flood event

O A Discharge exceeded 500 cumecs for over 20 days
D B Peak discharge was 1000 cumecs higher than discharge on Day 1
O € Peakdischarge was over 20 times higher than discharge on Day 1

O D Discharge was highest on Day 58

(b) Explain one reason why high dischargeislikely to ncrease erosion.
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Spelling, punctuation, grammar and use of specialist terminology
will be assessed in this question.

*a  Analyse Figure 4 which shows the impact of a 2 metre sea level rise on UK coastal
areas and numbers of properties at risk from flooding.
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