Waves Explained
Anatomy of a wave
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Waves are the movement of energy through a medium; energy is generated by winds, and the medium is the sea. 
The wave has two parts, the crest and the trough. The distance between two crests is the wavelength, and the distance between a crest and a trough is the wave height. 


How are waves formed?

As winds blow across the surface of the sea, they pass their energy to water particles, causing them to move in a circular motion. As these moving particles collide with others, they pass more energy to them, and create a wave. The faster the wind blows, the faster these waves get, and out at sea they begin to merge together and create several larger waves, collectively referred to as a swell. This swell causes the sea level in one area to be lower than another area, and so the swell begins to move to the lower part of the ocean.

As the swell approaches the shore, the gradient of the beach causes the swell to rise vertically, creating waves. When this height increases, the wave reaches a point where it can no longer support itself, and breaks. This is the point at which white foam is visible on the edge of the wave.
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Why do some waves have more energy than others?
The energy of a wave is determined by conditions out to sea, and then modified in the area nearest to the shore, known as the littoral zone, including the intertidal zone where the land is exposed during low tide and covered by seawater during high tide. The amount of energy depends on the conditions out to sea and of the coastline, as well as the time of year. 
Out to sea, the wind and the size of the fetch have the greatest influence on the size (and therefore amount of energy) of a wave. The prevailing wind (determined by the circulation of air in the atmosphere) is important as it pushes the water and concentrates the wave energy in a particular direction. 
In the littoral zone, the energy available is influenced by the steepness of the beach (the steeper it is, the more likely the wave will break to release the energy), and the shape of the coastline (headlands and bays or more uniform).  
There are essentially two types of wave: low energy constructive waves which deposit material, and high energy destructive waves which erode material. 

Most beaches go through cycles of erosion versus deposition over time depending on the wave energy available. For example, low energy (constructive) waves can be replaced by high energy (destructive) waves during a cyclone (in the tropics), a winter storm (in temperate latitudes) or when the tide is high. Although rare, tsunamis do the same.  
Definitions

C

Crest
The top of a wave

D

Deep-water waves
A wave where water depth is greater than half the wave length.

F

Fetch
The area over which the wind blows. The Pacific Ocean has the largest fetch. 
Frequency
The number of waves passing a fixed point in a given amount of time

L

Littoral Zone 
The area closest to the shore, including the intertidal zone

O

Offshore wind
A wind blowing from the shore out to sea

Onshore wind
A wind blowing from out at sea to the shore

P

Prevailing wind
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The wind that blows most frequently in a region as air moves from areas of high pressure to low pressure

S

Swell
A long wave on water that moves continuously without breaking

Shallow-water waves
A wave where water depth is less than half the wave length.

T

Trough
The base of a wave

W

Wave length
Distance between two crests of a wave

Wave height
Distance between a crest and a trough
