Chapter 10
Waves

· How a wave Begins

· Waves are produced by a generating force or a pulse of energy and then move away from the point of disturbance
· Restoring Force 

· Wave Characteristics (See fig 10.3)
· Crest – 

· Trough – 

· Wavelength (L) – 

· Wave height (H) – 

· Amplitude – 

· Period (T) – 

· Motion
· Moving wave sets water particles in motion
· The rising/falling motion of the particles as a wave passes creates a circular path or orbit (see fig 10.4)

· Orbital motion causes a floating object to bob
· Speed

· Speed (C) = 

· Once a wave is created, speed can change, but period remains the same
· Period is determined by generating force
· Deep Water Waves

· Wave must occur in water that is deeper than ½ wavelength
· Depth (D) > L/2 (m)
· L = 
· C = 
· Storm Centers

· Progressive wind waves –
· Storm center – 

· Sea surface appears confused in storm area
· Force waves – 
· Dispersion
· Free waves –
· Faster, longer waves move through and ahead of shorter, slower waves
· Wave trains – 

· Swell – 
· Wave Interaction
· When two wave trains meet, they pass through each other and continue on
· If two wave trains intersect sharply (i.e. at right angles), then checkerboard patter in formed (see fig. 10.7)

· Constructive interference –
· Destructive interference –
· Wave Height
· Three factors affect height
· If none of these factors is limited, can achieve a max wave height
· Max height increases with increasing period or wavelength

· Significant wave height
· Episodic waves – 

· Wave energy –

· Shallow Water Waves (See fig. 10.12, 10.13)

· Reduced depth affects shape of orbits made by water particles
· Depth (D) < L/20
· L = 
· C = 

· Refraction – 

· Wave ray – 

· Refraction pattern focuses wave energy dependent on shape of shape of coastline
· Reflected waves pass through incoming waves to produce an interference pattern, often resulting in choppy seas
· Diffraction –
· Surf Zone

· Breakers
· Orbital motion is slowed and compressed vertically

· Wave crest moved faster than rest of the wave form, resulting in curling of wave crest
· Plungers

· Spillers

· Uniform waves approaching beach are swell, caused by storms some distance away (Ex: Swell off CA formed by storms in S. Pac or Antarctica)

· Waves with varying heights and periods are typically formed from local storms
· Wave Transport

· Crests usually approach beach at an angle, resulting in net movement of water along the beach in the direction of wave travel
· Return flow occurs where surf zone is least turbulent and wave heights are small
· Rip Current – 

· Tsunamis

· Seismic Sea Waves – 

· Generated by seismic activity that cause vertical displacement of seafloor
· Wavelengths: 
· Periods: 

· Orbital motion extends to sea floor in deep ocean
· Can be reflected, refracted, or diffracted in open ocean, because they travel as shallow water waves due to the long wavelengths
· Can pass undetected in ocean because height is distributed over long wavelengths
· As waves pass into shallow water, they grow in height rapidly, velocity decreases to ~80 km/hr, and wavelength decreases
· If trough reaches shore first, causes sea to recede or drop in sea level
· Internal Waves

· Waves form along subsurface boundaries that separate different water masses
· Slower than surface waves, but have large heights and wavelengths
· Height limited by thickness of layer above
· Doesn’t take much energy to generate
· Generating forces:

· Standing Waves

· Waves that do not propagate from one location to another and do not have a velocity
· Appear as alternating crests and troughs at some location separated by nodes
· Node – 

· Anti-node – 

· Seiches – 

· Period of oscillation increases as depth or length of basin increases
· Closed basins

· One node – 

· Two nodes – 
· Open basin (bay, inlet) – 

· Generated by seismic activity or winds
