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How are rogue waves
and tsunamis alike and
diflferent?
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Part l: Read Sources
Source 1: lnformational Text

AS YOU READ ldentify
terms ond ideas that you
might be oble to use in
your essoy. For example,
"worning time" is likely to be

o topic in both texts.

rogue wave is not just a big wave. A rogue wave is an

enormous wave that occurs far out in the ocean. Rogue

waves are also known as "freak" waves because they seem to

come from nowhere, and no one can predict when or where

they will strike. The surrounding sea can appear calm when

suddenly a wave as high as 100 feet above the ocean's surface

comes crashing towards you. That's as high as a ten-story

building. So just imagine your terror if you witnessed a wall of
water this high headed relentlessly toward your boat

1o or ship?

What We Know*and Oon't Know

Rogue waves are rare in the parts of the ocean that

humans visit. This fact makes them difficult to study. Because

they cannot be predicted in advance, scientists and their
instruments are rarely in the right place at the right time
with the right equipment to collect data about rogue waves.

Although rogue waves are sometimes described as "random"

waves, that description is probably not accurate. If it were true,

we would have to conclude that rogue waves happen without a

single, clear-cut pattern. There probably are patterns, but they
2s have not been discovered yet.
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WHY SO HIGH? What causes these rogue waves to be so high?

Scientists dont know for sure, but they do have theories. Many
factors affect a wave's height, including wind strength, ocean

depth, ocean currents, and the presence ofislands and other
obstacles. In fact, some other types of waves can reachthe same

height as rogue waves, but they are generally predictable and
more avoidable than rogue waves. For instance, in the midst
of a hurricane, wind-driven waves can be just as high as rogue

waves.

SPOTTING A ROGUE lfilAVE The defining feature of a rogue
wave is not just that it is so huge, but that it does not match the

surrounding ocenn conditions. To identify a rogue wave, pay

attention to the direction of the prevailing wave patterns. A
wave coming from a different direction is quite possibty a rogue
wave.

A tlKEtY CAUSE Rogue waves seem especially likely to
occur in places in the oceans where currents collide. Think
of a current as a river in the ocean. There are major currents
whose courses can be traced almost all the way around the
world. Smaller currents that are affected by local conditions also

exist. When one current collides with another current flowing
in the opposite direction, a wall of water can build up into an
enormous rogue wave.

THE BERMUDA TRIANGIE You mayhave heard of the
infamous "Bermuda Triangle." Some ships have vanished in
this mysterious part of the ocean on clear days with no storms
in sight. Ocean currents may be responsible. A strong current
known as the Gulf Stream runs through the Bermuda Triangle.

This current then moves north through the Atlantic Ocean,

along the East Coast of the United States. It is possible that the
collision of the Gulf Stream currents with other more localized
currents provides the clue to unlocking the secret of the

Bermuda Triangle and the origin of some rogue waves.
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Discuss and Decide

What information about the Bermuda Triangle hints at an explanation of the origin of rogue
waves? Cite text evidence in your discussion.
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NOTES

Close Read

How is a storm surge different from a rogue wave? Cite text evidence in your response.

Sther Contnihuting (aumes

WIND While it is not believed that wind alone can cause a

rogue wave, wind can play a major role in creating rogue waves.

The stronger the wind, the higher surface waves tend to be.

These strong winds push in the opposite direction against an

ocean current, and the collision of the two can create large

surface waves.

OCEAN DEPTH The depth of the ocean is also a key factor in
creating rogue waves. Rogue waves tend to occur only in deeper

water. In order to get high enough to be considered a rogue

wave, a lot of water must build up. Very shallow parts of the

ocean don't have enough water to create rogue waves. Note that
other forms of horribly destructive waves do occur in shallow

water. Tsunamis and storm surges are examples, but both are

caused by known factors.

ISLANDS AND COASTLINES Geographical features such as

islands, or shoals can interrupt and redirect ocean currents.

Rogue waves occur most frequently downwind of these

geographical features, where smaller waves can overlap and

combine. If the waves meet at just the right time, small waves

may join with other waves at a single point of focus that allows

them to combine into a very large single wave.

WHAT CAN BE DONE TO PREPARE FOR ROGUE

WAVIS? Fortunately, rogue waves are very rare and happen

only at a reasonable distance from shore. However, if you

are out to sea on a boat, it is always a good idea to make sure

you are familiar with evacuation plans, the location of life

preservers, and other safety equipment.
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Source 2: lnformational Text
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NOTES Most waves occur at or near the surface of the ocean.

Tsunamis, on the other hand, have their origins at greater

depths of the ocean. As a result of the depth of the water,

tsunamis can be much more devastating than most surface

waves. The reason? Tsunamis move much more water.

Unlike the rogue wave, which is a single wave that is up

to 100 feet high, a tsunami is a series of waves. Tsunamis are

caused by landslides, volcanoes, or earthquakes that occur on

the ocean floor. Large meteorites can also trigger a tsunami if
10 they strike the ocean's surface.

The word "tsunami" is derived from a |apanese word

that means "harbor wave." An earthquake that registered 9.0

devastated |apan on March 11, 2011. The resulting tsunami had

wave heights of 131 feet and six miles across the land.

What is the most likely cause of a tsunami?
Most tsunamis are triggered by earthquakes that are

under the surface of the oceans or close to the coastline. An
earthquake is caused when tectonic plates (large pieces of
Earth's crust), quickly slide past one another, releasing a huge

amount of pent-up energy. Earth's movement during the quake

20 triggers the reaction. Tsunamis are usually characterized by a

series of very large waves, rather than a single wave.
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NOTES When the sea floor becomes shallow near shore, all the

water in motion that is traveling the entire height of the water

column is suddenly pushed up. (A water column is the expanse

between the ocean floor and its surface.) The resulting tsunami

floods the shore. Most of the damage of a tsunami is done on

land.

Where do tsunamis occur?
Tsunamis are most likely to occur on lands surrounding the

Pacific Ocean. That is the western coastline of North and South

America, the Aleutian Chain, and the eastern coastline of Asia

to |apan. This region is called the "Ring of Fire."

This map identifies the"Ring of Fire,"where tsunamis are
most likely to occur.

The Ring of Fire
Many warning systems give Pacific populations advance

notice of tsunamis. Warning centers combine earthquake

data with sea level data. This combined information allows

authorities to predict a tsunami path and order evacuation.

Discuss and Decide

Can a rogue wave ever be considered a tsunami? Why or why not? Cite text evidence in your
response.
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Respond to Questions on Step 3 Sources
The following questions will help you think about the sources you've read.
Use your notes and refer to the sources as you answer the questions. Your
answers will help you write your essay.

@ Wtrat is the main reason that little is known about rogue waves?

a. They occur in places where humans, including scientists, rarely visit.

b. lt is impossible to distinguish rogue waves from other waves.

c. Rogue waves do not match the surrounding ocean conditions.

d. Scientists have little interest in rogue waves because they are rare.

@ Wfricfr words best support your answer to Question 1?

a. ?lthough rogue waves are sometimes described as'random'waves,
that description is probably not accurate."

b. "When one current collides with another current flowing in the
opposite direction, a wall of water can build up into an enormous
rogue wave."

c. "What makes rogue waves unique is that these'freak'waves can
appear on calm seas!"

d. ?dditionally, rogue waves are rare in the parts of the oceans that
humans visit."

$ Wtrat is the best meaning for pent-upas it is used in "What Causes
Tsunamis?"

a. hot

b. stored

c. dangerous

d. unnatural
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$ Wtrich of the following is nof a claim you could make after reading the
sources?

a. Tsunamis move more water than rogue waves"

b. There is no way to predict a rogue wave, but there can be an advance
warning for a tsunami.

c. Tsunamis cause the most damage on land.

d. Rogue waves cause tsunamis.
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{f erose Constructed-Response How do earthquakes and landslides
trigger tsunamis? Use details from "What Causes Tsunamis?" in your
response.

Q erose Constructed-Response What is the main idea of the section
"Why So High?" in Source 1? Be sure to include its supporting details. Cite
text evidence in your response.

$ erose Constructed-Response How is the Bermuda Triangle important
to rogue waves? Cite text evidence in your response.
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Part 2: Write

You have read about rogue waves and
tsunamis. Write an informative essay
comparing and contrasting these two wave
events. Cite text evidence from what you
have read and viewed.

Plan
Use the graphic organizer to help you outline the structure of your informative essay.

) Hook your audience with an
interesting detail, question, or
quotation.

) ldentify what you will be
comparing and contrasting and
state your main idea.

Chose the text structure:
Point-by-Point Com pare a nd
contrast both subjects, one
point at a time; or
Subject by Subject Discuss all
the points relating to the first
subject before moving on to the
second.

lnclude relevant facts, concrete
details, and other evidence.

Summarize the key points and
restate your main idea.

lnclude an insight that follows
from and supports your main
idea.

lntroduction

Key Point I

Key Point 2

Key Point 3

Conclusion
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Draft

*$ ,t" your notes and completed graphic organizer to write a first draft of
your essay.

Revise and Edit

Look back over your essay and compare it to the Evaluation Criteria.
Revise your essay and edit it to correct spelling, grammar, and
punctuation errors.

Evaluation Criteria
Your teacher will be looking for:

1. Stotement of purpose

> Did you support your points with evidence?

2.Organization

) Are the sections of your essay organized in a logical way?

) ls there a smooth flow from beginning to end?

) ls there a clear conclusion that supports the comparisons?

> Did you stay on topic?

3. Eloborotion of evidence

) ls the evidence relevant to the topic?

) ls there enough evidence?

4. La ng uoge ond vocobu I ary

> Did you use a formal, noncombative tone?

> Did you use vocabulary familiar to your audience?

5.Conventions

> Did you follow the rules of grammar usage as well as punctuation, capitalization, and
spelling?
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