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How do waves form 

• Waves are formed by wind blowing over the sea and 

causing friction  

• This friction causes ripples to form which leads to waves.  

• The distance the wind blows across the water is called 

fetch  

• The longer the fetch, the bigger the waves.  

 
Wave types 

There are two different wave types found at the coast. These 

both have different characteristics.  

 

 

 

 

 

 

 

 

 

 

Weathering  

Weathering is the breaking down of 

rocks via changes in the atmosphere. 

Mechanical (Physical) weathering  

• Freeze-thaw –  

o Water collects in cracks in the 

rock 

o At night this freezes and 

expands. This causes the rock 

to crack  

o When the temperature rises 

the ice melts and the water 

goes further into the crack.  

o This will continue to freeze 

and expand which causes the 

rock to break off.  

Chemical weathering  

• Rainwater absorbs CO2 from the air 

and becomes slightly acidic.  

• When this rain comes into contact with 

certain rocks (alkaline rocks such as 

chalk) it causes a chemical reaction 

which causes the rock to dissolve (acid 

rain) 

 

 Mass movement  

Another way material can be moved on the 

coastline is through mass movement. Mass 

movement is the downhill movement of 

sediment that moves because of gravity. This 

comes in three different categories – Sliding, 

slumping and rockfall. 

Rockfall Bits of rock 

fall off the cliff 

face, usually 

due to freeze-

thaw 

weathering. 

Mudflow – (sliding) 

Saturated 

soil (soil 

filled with 

water) flows 

down a 

slope. 

Landslide – (sliding) 

Large blocks 

of rock slide 

downhill 

Rotational slip – (slumping) 

Saturated 

soil slumps 

down a 

curved 

surface 

Erosion 

Erosion is the wearing away of rock along the coastline caused 
by the power of the sea. Destructive waves are responsible for 
erosion on the coastline. There are three types of erosion: 

• Hydraulic action - This is the sheer power of the waves as they 
smash against the cliff. Air becomes trapped in the cracks in the 
rock and causes the rock to break apart. 

• Abrasion - This is when pebbles grind along a rock platform, 
much like sandpaper. Over time the rock becomes smooth. 

• Attrition - This is when rocks that the sea is carrying knock 
against each other. They break apart to become smaller and 
more rounded 

 
Transportation  

• Traction – Where pebbles and larger material are rolled along 
the sea bed. 

• Saltation – Where small pieces of shingle or large sand grains 
are bounced along the sea bed. 

• Suspension - Small particles such as silts and clays are 
suspended (float) in the flow of the water. 

• Solution - When minerals in rocks like chalk and limestone are 
dissolved in sea water and then carried in solution. The load is 

not visible.  

Sediment is carried by the waves along the coastline. The movement of 
material is called longshore drift. Swash moves material onto the beach and 

backwash moves it out at a 90° angle. 



 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Deposition 

When the sea loses energy, it drops the material it has 
been carrying. This is known as deposition. Deposition 
can occur on coastlines that have constructive waves. 

Factors leading to deposition include: 

• Waves starting to slow down and lose energy 

• Shallow water 

• Sheltered areas, E.g. bays 

• Little or no wind 

 

Headlands and bays – Erosion landform 

Cliffs along the coastline do not erode at the same 
pace. When a stretch of coastline is formed from 
different types of rock are parallel to each other 
(discordant coastline), headlands and bays can form. 

1. Bands of soft rock such as clay are weaker 
therefore, they can be eroded quickly.  

2. This process forms bays. A bay is further inland 
than the land surrounding it, usually with a beach.  

3. Hard rock such as chalk is more resistant to the 
processes of erosion.  

4. When the softer rock is eroded inwards, the hard 
rock sticks out into the sea, forming a headland. 

 

Wave cut notch – Erosion landform  

A wave-cut platform is formed when the following occurs: 

1. The sea attacks the base of the cliff. This is known as 
the wave attach zone. 

2. A wave-cut notch (a dent in the cliff) is formed by 
erosional processes such as abrasion and hydraulic 
action.  

3. As the notch increases in size, the cliff becomes 
unstable and collapses, leading to the retreat of the 
cliff face. 

4. The backwash carries away the eroded material, 
leaving a wave-cut platform behind.  

 

Caves, arches and stacks – Erosion landform 

These often form in headland as they stick out into the 
sea: 

1. Cracks are widened in the headland through the 
erosional processes of hydraulic action and 
abrasion. 

2. As the waves continue to grind away at the crack, 
it begins to open up to form a cave. 

3. The cave becomes larger and eventually breaks 
through the headland to form an arch. 

4. The base of the arch continually becomes wider 
through further erosion, until its roof becomes too 
heavy and collapses into the sea. This leaves 
a stack (an isolated column of rock). 

 

Beaches and sand dunes – Depositional landform  

1. Destructive waves approach the coastline  

2. These waves hit the headland and cause erosion via abrasion, attrition and hydraulic action.  

3. The eroded material is carried into the sheltered bay where the water becomes less deep. 

This leads to more friction between the water and land. 

4. This causes the waves to lose their energy and drop off any material (deposition) they are 

carrying. Over time this material builds up to form a beach 

5. Destructive waves build up pebble beaches whilst constructive waves make sandy beaches.  

6. The sand that is deposited can often build up around an object and lead to the creation of 

sand dunes. These tend to be larger the further back you go from the sea.  

7. They can be divided up into offshore, foreshore and backshore.  

Place - what makes a location Interconnections - how and why things are l inked Processes - how things work Change - how things become different 

Big Ideas



   

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

  

Spits - Depositional landform  

A spit is an extended stretch of sand or 
shingle jutting out into the sea from the land. 

1. Sediment is carried by longshore drift 
(transportation). 

2. When there is a change in the shape 
of the coastline, deposition occurs. A 
long thin ridge of material is 
deposited. This is the spit. 

3. A hooked end can form if there is a 
change in wind direction. 

4. Waves cannot get past a spit, 
therefore the water behind a spit is 
very sheltered. Silts are deposited 
here to form salt marshes or mud 
flats. 

 

 

Bars – Depositional landform  

1. Sometimes a spit can grow across a bay, 
and joins two headlands together.  

2. This landform is known as a bar.  

3. They can trap shallow lakes behind the 
bar, these are known as lagoons. 
Lagoons do not last forever and may be 
filled up with sediment. 

 

Example of UK Coastal Features 

Dorset is located in the south of England. Its coastline has examples 
of many erosional and depositional landforms. For example: 

• Swanage is an example of a headland and bay  

• Old Harry Rocks is an example of caves, stacks and stumps 

• At Chesil Beach there is a bar 

 

Coastal management – Hard Engineering  

Hard engineering involves building artificial structures which try to 

control natural processes 

Seal wall - Concrete walls that are curved to reflect the energy 

back into the sea. (+) Creates and area that tourist can walk along 

(-) Very expensive (up to £2000per meter) 

Rock armour - Large boulders placed at the foot of a cliff. They 

break the waves and absorb their energy. (+) can be used for 

fishing (-) The rocks can be expansive to transport 

Gabions - Rocks are held in mesh cages and placed in areas 
affected by erosion. (+) Cheap - £100 per meter (-) Looks unnatural  

Groynes - Wooden or rock structures built out at right angles into 
the sea to trap sediment that moves via longshore drift.                 
(+) Creates a bigger beach which can lead to more tourism                
(-) increased erosion further down the shore 

 

 

Coastal management – Soft engineering  

Soft engineering does not involve building artificial structures, but takes a 

more sustainable and natural approach to managing the coast 

Beach nourishment – Sand is pumped onto an existing beach to build it up. 
(+) Larger beach means more tourism (-) Sand needs to constantly be added.  

Reprofiling – Sand on the beach is moved about to make a gentle slope. This 
make it more effective at absorbing the waves energy and reduces erosion 
(+) Very cheap as you’re only moving sand about (-) Only works when you 
have low energy waves. 

Dune Regeneration - Marram grass planted on sand dunes stabilises the 
dunes and helps to trap sand to build them up. (+) Makes additional habitats 
for animals (-) parts of the beach have to zoned of from the public which 
reduced the size of the beach.  

Managed retreat – Controlled flooding of cheap low-lying coastal areas that 
reduces the power of the incoming waves and reduces erosion. (+) easy to 
complete (-) Farming land is often lost as the land is flooded 
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