Waves and Coastal Prcesses 

Ocean 101 Lab – Winter 2000
Name ________________________

Homework #7
Section _______________________

Due next Wednesday in lecture.
TA's Name ____________________

General guidelines: Always show your work, including units!

Part A: Basic wave characteristics and observations





points

1. Identify by name each of the features of the wave illustrated and labeled to the right.  Note that B and D are points, while the other letters specify distances.

A. ___________________

B. ___________________

C. ___________________

D. ___________________

E. ___________________
()

2. In lab, you measured the amplitude, wavelength, and period of two types of waves, driven by fast and slow oscillations of the paddle at the end of the long tank.  Enter your data in the table below, and use it to answer the following questions.

Experiment
Amplitude (cm)
Wavelength (cm)
Period (s)
Speed (C)
Energy (E)

Fast oscillations








Slow oscillations









2a. Calculate the wave speed (C).  Show the formula that you use and remember to include your work and all units.  Insert your results in the table above.
()


2b. Calculate the amount of energy (E) transmitted by both types of waves.  Again, show the formula, your work, and units, and insert your results in the table.
()


2c. Which type of the waves demonstrated in lab better represents the type of waves that reach the Washington coast during the winter months?


The waves driven by ( fast / slow) oscillations.  (circle one)
()
Part B: Wave analysis at the beach

3. Betty is an avid surfer who knows all about waves from Ocean 101.  She is going to use her textbook, a pair of binoculars, a bathymetric map (shown below), and a stopwatch to predict the ultimate surfing location at her favorite beach along the southern Washington coast.

Keeping a finger on her stop watch, Betty peers through the binoculars and observes that three wave crests have passed Buoy A in 10 seconds.  She then notes that it takes 10 seconds for one wave crest to travel the 90 meters between Buoy A and Buoy B.  With these measurements, Betty is able to answer the following questions.

3a. What is the period of the waves in seconds, assuming that all the waves are the same?



_______ s
()



3b. Assuming the waves are deep water waves in between the two buoys, what is the speed of the waves, in m/s?




_______ m/s
()



3c. What is their wavelength, in meters?




_______ m
()



3d. Using the web browser on her cellular phone, Betty visits the National Weather Service site to check the real-time measurements from Buoy B: the wave amplitude is 5m and the swell is coming from the SW.  Using a dashed line, draw on the bathymetric map the contour that marks the beginning of the surf zone.  
()

3e. About how far will Betty have to swim before she is beyond the big breakers and can catch her breath?




________ m
()



Part C: Boeing beach processes 

4. The energy that the waves bring to the coast (and that accelerates Betty when she catches a ride) most commonly comes from… (circle the best answer):
()


a. …phytoplankton absorbing sunlight.


b. …large storms in the Pacific.


c. …an earthquake in Papua New Guinea.


d. …convection driven by radioactive decay in the mantle.

5. As the waves approach the shore…  (circle one for each part: a, b, c, & d)


5a.  …the speed of the waves will ( increase / decrease / stay the same ).
()


5b.  …the wave height will ( increase / decrease / stay the same ).
()


5c.  …friction between wave and sea floor will ( increase / decrease ).
()


5d.  …the wave orbits will become more ( short and flat / tall and thin ).
()

6. Where does the energy in the waves go once the waves reach the shore?  (circle all correct answers)

a. As the wave breaks, its energy heats up the water. 
()

b. The energy of the breaking wave picks up sand and moves it. 
()

c. The energy reflects off hard surfaces and new waves go back into the ocean. 
()

d. Turbulence in the wave smashes rocks together, shattering them. 
()

7. Along the same beach where Betty is surfing, there is a line of condominiums built along the beach.  Below is a picture of two adjacent properties, one owned by a Boeing CEO and the other by a Boeing engineer.

7a. Recalling the swell direction (from question 1d), annotate the above picture with a few wave rays.
()

7b. Draw in the direction of longshore transport along the coastline with a double arrow (=>).
()

7c.  Due to animosity generated by the ongoing strike, the engineer has built a large concrete wall along the property line.  It extends all the way down the beach and 20m into the ocean, essentially forming a groin.  Assuming that the swell continues to approach the coast from the same direction, shade in and label the general areas where deposition and erosion will occur.
()

5d.  Will the engineer’s beach ( grow or shrink )?  (circle one)
()

5e.  State one action that the CEO could take to counteract the changes in the beach caused by the engineer’s exploits.
()

