Waves Web Activity

Instructions: Click on the link below, watch the video and answer the questions below. 

http://oceanexplorer.noaa.gov/edu/learning/player/lesson09.html
Lesson: Watch the lesson video and answer the following questions on a separate sheet of paper.
1. Wave is a mix of what two things?

2. What is the only thing that waves move across the sea?

3. What is the highest part of a wave? What is the lowest part of a wave? What is the distance the previous answers called? Draw a diagram to answer.
4. What is the horizontal difference between two crests called?
5. How are most waves generated?
6. What type of oceans are the longest waves formed?
7. Explain why waves are irregular (use the words wave train and interference)?

8. When wave energy is focused it produces a what?  How high do these waves reach?
9. What is the definition of shallow water?

10. What happens to the waves?

11. Why does wave height increase and topple when the waves approach shore?

12. What is swash?
13. Compare the speed, wavelength and height of wind-generated waves and tsunami waves.

14. What four geologic events can trigger tsunamis? 

15. Which is the most common trigger?

Instructions: Click on the “Global Impact” Heading, watch the video and answer the questions below
1. What can be generated from waves?
Instructions: Click on “activities” on the right, go through and answer the questions below:
Click on “Catch a wave”, use the moving graphic and what you know to answer the following questions

a. What happens to a wave as it moves into shallow water? 

When the water depth decreases to one half of a wave's wavelength, the wave starts to "feel the bottom". That means that the deepest water molecules set into circular motion by the wave's energy run into the seafloor. This forces the wave to grow upwards, so wave height increases. The base of the wave is slowed down by friction against the sea bottom, while the top of the wave rushes ahead, so the wave crest begins to lean more and more forward until it topples over, and breaks on the shore.

b. Describe how the slope of the seafloor controls the way a wave breaks. 

On a gentle slope, waves begin to feel the bottom far from the shore. The waves grow slowly taller and lean forward, and foam spills down their fronts as they run up onto the beach. On a moderate slope, the waves get closer to shore before they break. Because the water shallows more rapidly, wave energy is rapidly concentrated into a small area, so the waves grow very tall and the crests curl far forward of the troughs. On a steep slope, the waves don't interact with the bottom until they are almost right at the shore, so they don't have time to build-up, and instead just surge far up the beach without breaking.

c. Which type of breaker - spilling, plunging, or surging - will cause the most coastal erosion? Explain. 

A surging breaker will cause the most erosion because it slams into the beach at full speed. Spilling and plunging breakers slow down as they drag across the seafloor, so their energy is dissipated over a wider zone.

d. Which type of breaker - spilling, plunging, or surging - will deposit sand onshore and expand beaches? Explain
Instructions: Click on “Tsunami Warning Systems” which is located below “activities”. Go through the articles and answer the following questions:

Click on “Natural Warnings” read the information and answer the questions

1. Apparently, some animals are alerted to the approach of a large tsunami in ways that humans can't detect. Speculate about what warning signs animals might pick up that people cannot. 

a. Animals tend to pay more attention to their environment than people do, and many have more acute senses, especially of hearing. The animals may actually have heard the earthquake strike - quakes generate very low frequency sound waves, below the range of human hearing but within the ranges of many animals. The earthquake would have caused the ground to vibrate thousands of miles away. These vibrations may have been too subtle for humans to notice as they went about their daily lives, but were picked up by animals.

2. Describe several warning signs that often precede tsunami.

a. Anyone close enough to the start of a tsunami will feel the earthquake and see or hear the volcanic eruption that starts one. Tsunami can pull water away from the beach as the get close to shore, causing a sudden drop in sea level. Large numbers of animals may run away from the shore or act oddly. Tsunami are actually a series of waves (and the first one isn't usually the biggest), so the arrival of a really big wave may mean there are worse to come.

3. Why do you think so many people ignore these indicator?

a. The biggest reason is probably ignorance. Tsunami are rare, and many people know little or nothing about them. December 26, 2004 may have been the first time many people had even heard the word. If you had never heard that these killer waves often cause the ocean to pull away from the beach, you might easily be drawn toward such a sight by curiosity. Many people who survived the first wave may have gone to the shore to help others or check on their property, not knowing that a tsunami can be multiple waves spaced many minutes to 1 or 2 hours apart.

4. If you detect any tsunami warning signs, what should you do?

Click on “government Tsunami Warning Systems” and answer the following questions:

a. There are a lot of waves in the ocean - how can the DART sensors tell the difference between an ordinary wave and a tsunami? 

Ordinary wind waves disturb only a very thin layer of water at the surface of the sea, and so don't affect the sea floor far, far below. Tsunami move the entire water column, which in the open sea is thousands of meters thick. So when a tsunami rolls over a sensor on the sea floor, it will cause a noticeable change in water pressure.

b. Why do you think NOAA's DART buoys were originally placed just in the north and central Pacific? Suggest some geologic and political reasons for the planned expansion of the system and the placement of the extra buoys. 

The Pacific Ocean is the site of violent geologic events. Its edge is called the Ring of Fire, because it is lined by active volcanoes. Strong earthquakes are common. All this tectonic activity makes tsunami more frequent in the Pacific than in the Atlantic. And countries on the North Pacific rim, like the United States and Japan, had the financial and technological means to develop, install, and maintain a system of warning buoys.

Since these sensors were put in place, geologists have learned that the east coast is also vulnerable to tsunami, mainly due to enormous undersea landslides. And the 2004 event made it clear that the humanitarian and financial costs of tsunami in other parts of the world justify expanding the system to cover even those countries that cannot pay to participate.

c. The tsunami warning buoy system was established to help give people time to evacuate before a tsunami strikes. But are these warnings always going to come in time? Explain. 
