Waves and Coastal Processes 

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 in the wave diagram to the right.  Note that W and Y are points, while the other letters specify distances.

V. ___________________

W. ___________________

X. ___________________

Y. ___________________

Z. ___________________
(10)

2. Using the long tank in lab, you measured the amplitude, wavelength, and period of summer and winter waves, driven by slow and fast oscillations of the paddle, respectively.  Present your data in the table below and use it to answer the following questions.
(6)

Experiment


Amplitude (cm)
Wavelength (cm)
Period (s)
Speed (cm/s)

Summer







Winter








2a. Use the general wave speed equation to calculate the speed of both summer and winter waves.  Show the formula that you use and remember to include your work, as well as all units in the space below.  Then insert your results in the table above.
(8)


2b. Circle the wave characteristic that determines how much energy is transmitted by a wave:



amplitude
wavelength
period
speed
(5)


2c. Based on the measurements you made in lab, the ( summer / winter ) waves are more energetic.  (circle one)
(2)

Part B: Wave analysis at the beach

3. Betty is an avid surfer who knows all about waves from Ocean 101.  Before getting in the cold water, she wants 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 it takes 20 seconds for three wave crests to pass Buoy A.

3a. What is the period of the waves in seconds, assuming that all the waves are the same?  (hint: drawing a quick sketch will help you avoid a common error…)



_______ s
(7)



3b. What is the speed of these deep-water waves, in m/s?




_______ m/s
(7)



3c. Utilizing the handy metric scale painted on her surf board, Betty measures the height of the breaking waves to be 5m.  Draw a dashed line on the bathymetric map, indicating the contour that marks the outer edge of the surf zone.  As usual, show any calculations you make below.



(7)

 3e. About how fast will Betty be moving when she rides a (shallow-water) wave over the 5m depth contour?



_______ m/s
(7)

Part C: Boeing beach processes 

4. The energy that the waves bring to the coast most commonly comes from… (circle the best answer):
(2)


a. …phytoplankton absorbing sunlight.


b. …large storms in the Pacific.


c. …isostacy.


d. …an earthquake in Papua New Guinea.


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

5. As the waves approach the shore…  (circle one answer for each)


5a.  …the speed of the waves will ( increase / decrease / stay the same ).
(2)


5b.  …the wave height will ( increase / decrease / stay the same ).
(2)


5c.  …friction between wave and sea floor will ( increase / decrease ).
(2)


5d.  …the wave orbits will become more ( short and flat / tall and thin ).
(2)

6. Where does the energy in the waves go once the waves reach the shore?  (circle all correct answers)
(3)

a. The energy of the breaking wave picks up sand and moves it. 

b. The energy reflects off hard surfaces and new waves go back into the ocean. 


c. Turbulence in the breaking 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. Given that the swell is approaching from the NW, draw wave rays on the above picture.
(4)

7b. Indicate with a double arrow (=>) the direction of longshore transport along the coastline that results from the swell.
(4)

7c.  Due to animosity generated by the ongoing labor strike at Boeing, the engineer has built a 5m-high concrete wall along the property line.  It extends all the way down the beach and 20m into the ocean, essentially forming a jetty.  Assuming that the swell approaches from the NW throughout the year, shade in and label the general areas where deposition and erosion will occur.
(4)

5d.  Will the engineer’s beach ( grow or shrink )?  (circle one)
(4)

Part D: Will you boycott The Beach?

8.  You have been hired as an environmental consultant by 20th Century Fox to decide how best to return a beach in Thailand to its natural state.  The script called for Leonardo DiCaprio to run up the beach into the island’s vegetation, but he couldn’t make it up a steep berm or “dune” in the backshore.  The filming crew decided to lower the berm with a bulldozer to sooth Leonardo’s ego, but unfortunately destroyed the native vegetation in the process.  A year later, this report was posted by a school group in Thailand on their web site (http://thaistudents.com/thebeach/phiphi_0200/index.html):

“We have been following the environmental controversy surrounding The Beach movie ever since October 1998. We visited the island a number of times in order to check on the progress of the restoration carried out by Fox. One year has now passed since they completed filming on Maya Beach. The Beach movie has now been released worldwide. In February 2000, we went back to Phi Phi to find out what has happened to the beach and dune. At that time, Fox, was about to pull out, as their one year obligation to put everything back in order had expired. What we found there was a considerable amount of damage on the dune mainly caused by the severe storms during late 1999. However, locals claim that the sections left untouched by the bulldozers survived in a better condition. Now they are concerned that the dune won't be in a fit state to survive the next monsoon.”

The image below shows what the beach looked like before the filming.  The center section of the backshore (near the two steep trails) was lowered by about 5 feet during the filming.


[image: image1.png]



This next image shows the beach after the filming was complete.  The dune has been restored with the bulldozers and planted with native plants, but is eroding in the area marked with the black arrow.
[image: image2.jpg]



8a. How would you recommend the beach be stabilized while the native vegetation becomes re-established?  The wind and waves during monsoon storms always approach the beach directly, at a 90o angle.  Choose two of the solutions to erosion and deposition problems (listed on the back of your lab guide), and explain why you would recommend one over the other in this situation.  Please write a concise, single paragraph neatly in the space below.
(14)

8b. Do you plan to ( boycott / attend ) The Beach when it opens in Seattle theatres?
(1)
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