Waves in Real Life – Reading for a Purpose
Name _____________________________________________ Date ________________
1. Read through each article and look for information about the damages caused by the tsunami, the earthquake and the explosion.  Make a list of the damages here:

	


2. Read through each article again and look for information about waves.  Make connections with the information that we have been learning about in class. Make a list of you connections here:

	


#1 - Waves of Destruction    Jan. 19, 2005
It was a nightmare come true. 

On Dec. 26, 2004, a huge wall of water rose from the Indian Ocean and slammed into the coasts of countries in Asia and Africa. The giant wave, called a tsunami, washed people out of their homes and swept them off beaches. 

From Indonesia and Thailand to India and Somalia, the terrifying wave left more than 150,000 people dead. Millions lost their homes. It was one of the most deadly and destructive natural disasters in recent history. 

  For the past few weeks, volunteer organizations and governments around the world have been rushing to help. Meanwhile, many scientists are looking at the disaster as a major wakeup call. Systems for detecting tsunamis and warning people that one is coming just aren't good enough in many places, critics say. 

Scientists are now trying to find ways to do a better job of detecting tsunamis and providing timely warnings of danger. 

Rare events 

Tsunamis are a natural product of Earth's geology. They're caused by underwater earthquakes, volcanic eruptions, or landslides. There's no way to stop them from forming. And there's no way to know exactly when or where one will hit next. 

Tsunamis are also extremely rare. So, there's not a lot of data to work with. 

Instead, tsunami researchers rely on computers to try to figure out where waves might start and how they might behave. Some projects focus on predicting tsunamis. Others look at how such waves move and what happens when they hit land. 

In a few places, such as Oregon State University in Corvallis, researchers even use wave machines that produce mini-tsunamis in the laboratory. 

"We're pretty good at knowing where [a tsunami] is going to go and how long it would take to get there," says Robert Dalrymple. He's a coastal engineer at Johns Hopkins University in Baltimore. 

"What I think is the hard part," he says, "is figuring out what happens when the wave gets to shore. How does it go around breakwaters? How does it break? How does it run up on land and around structures?" 

Tsunami basics 

Tsunami is a Japanese word meaning "harbor wave." Most tsunamis form after a massive underwater earthquake. The recent Indian Ocean tsunami, for instance, was triggered by a powerful quake at the bottom of the ocean near the west coast of an island in Indonesia called Sumatra. 

The Indian Ocean quake happened at a place called a fault line, where one of Earth's giant plates slipped underneath another. This pushed the top plate up as much as 15 feet over 600 miles of its length. The result was a ripple of major waves in all directions (see "Digging into a Tsunami Disaster" at http://www.sciencenewsforkids.org/articles/20050112/Note2.asp ). 

The types of waves that you usually see at the beach are actually formed by an up-and-down motion of the water. Tsunamis, instead, push massive amounts of water in one direction. They can move as fast as 500 miles per hour. 

As scary as the gargantuan waves sound, tsunamis are rare enough that you shouldn't let worry about them affect your life. "The probability of having an earthquake and a tsunami when you go to the beach is pretty slim," Dalrymple says. "I would still go to the beach." 

Still, knowing where tsunamis might happen and what signs to look for can be useful. One area of concern is a fault line in Monterey Bay, California. Another is a volcano in the Canary Islands off the northwest coast of Africa. Should the volcano erupt, it could set off a tsunami that would flood New York. 

High risks 
By far the highest risk is in the Pacific Ocean, especially near Japan and Hawaii. That's where most tsunami monitoring happens. 

Scientists are keeping a close eye on a Pacific fault called Cascadia. A major tsunami struck there in 1700. Elsewhere in the Pacific, tsunamis caused by a massive underwater landslide off Papua New Guinea killed 2,100 people in 1998. 

Scattered throughout the Pacific region, six special detectors sit and wait for changes in water pressure, which would signal a tsunami. When the detectors sense a change, they send signals to a buoy on the surface, which then transmits signals to a satellite in space. Within minutes, the message arrives at centers in Hawaii and Alaska. Sirens follow to warn people to move inland. 

There's no such system in the Indian Ocean. That's one big reason why the recent tsunami was so catastrophic. Very few people knew that a giant wave was on its way. 

Even when monitoring is in place, you still need ways to warn large numbers of people very quickly about an impending disaster. 

Public education 

Public education programs could help prevent future deaths, Dalrymple says. 

As a tsunami approaches, beaches can actually get wider as water recedes before the waves arrive. In places such as Thailand, people went exploring on the newly exposed sand, only to be struck by huge waves that can move as fast as 30 miles per hour when they hit land. You can't outrun a tsunami. 

It's also important to know that tsunamis often arrive in several waves up to 90 minutes apart. The first wave isn't always the biggest. So, if one major wave hits, get to a safe spot and stay there for longer than you might otherwise think is necessary. 

The location and construction of buildings can make a difference, too. 

To predict what kind of damage a tsunami might cause depending on the lay of the land, Dalrymple uses mathematics to describe the motion of water. Then, he includes factors that change the way a wave breaks, such as the shape of the coastline, the width and steepness of beaches, the size of reefs, and canals and rivers that allow water to rush inland. 
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	These satellite images show the shoreline of Banda Aceh in Indonesia before (top) and after (bottom) the Indian Ocean tsunami struck. One bridge is destroyed and much of the shoreline has disappeared.
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Aftermath 

There are dangers even after a tsunami hits. One fear is that diseases such as cholera will spread if people can't get access to clean drinking water. Malaria and dengue fever are also concerns in the affected areas around the Indian Ocean. 

"Water rushing in from the Indian Ocean can create pools of water where they didn't exist before," says Crispin Pierce. He's a professor of environmental public health at the University of Wisconsin, Eau Claire. 

In some places, water flooded coastal areas as far as 1 kilometer inland, Pierce says. 

Saltwater and polluted runoff can get into drinking water, making people sick. Disease-carrying mosquitoes also have more places to breed when there's a lot of water around. 

So far, Pierce says, there hasn't been a big surge in disease. That's one positive note amid lots of sad news. 

As long as people continue donating money for food, water, and medical care, and there are ways to get supplies to affected populations, the tragedy might not grow any worse. Pierce encourages kids to donate their allowances to relief organizations if they want to do something to help. 

In the meantime, analysis and research continues. You can't stop the earth from cracking and groaning at unpredictable times. You can, however, prepare yourself to react in the best possible way, not only to giant waves but also to other natural disasters that might come your way. 
#2 - Digging into a Tsunami Disaster  
The date Dec. 26, 2004, will be long remembered by many people. First, there was a powerful earthquake at the bottom of the Indian Ocean. Then, a massive wave called a tsunami spread out in all directions. When the wave hit the shores of nations surrounding the ocean, more than 145,000 people died. 

Now, scientists are using computers and other tools to study how this catastrophic event changed Earth. 

The Indian Ocean earthquake was the largest one in 40 years. On the Richter scale, which rates the strength of earthquakes, the event scored 9.0. That's about as strong as earthquakes get. 

The quake occurred just north of an island in Indonesia called Simeulue. This spot is located in a zone where two immense sections of Earth's surface—called plates—meet. One section, called the India plate, is slowly sliding under the other section, called the Burma plate, at a rate of about 6 centimeters per year. 

In the recent quake, the sudden slippage was much larger. In some places, the plates may have been shoved as much as 20 meters (66 feet) past each other. And some slippage occurred all along 1,200 kilometers of the boundary between the plates. That's longer than the state of California! 

Where the shifting was most extreme, parts of the seafloor suddenly jerked up as much as 5 meters (16 feet). All of the water above the uplifted ground had to move as a result. That's what caused the tsunami. 

Computer studies by Chen Ji, a seismologist at the California Institute of Technology in Pasadena, show that waves raced away from the quake site as fast as a jetliner. The first crash of water hit Sumatra 15 minutes after the quake, with waves as high as 15 meters (49 feet). 

Tsunamis hit Thailand 75 minutes after the earthquake. They hit Sri Lanka and India 4 hours after it happened. Disaster even reached as far as Africa. People died in Somalia and Kenya, some 5,000 kilometers (3,100 miles) away from the quake's center. 

Earth is different now. Besides all the wreckage that needs to be cleaned up and the sadness that must be dealt with, some parts of the ocean floor are higher than they were. Some areas are lower. 

There have also been changes in Earth's spin. When the India plate moved closer toward Earth's center, the planet became like a spinning figure skater who pulls her arms closer to her body. Earth started spinning more quickly. Its daily rotation is now about 2.67 milliseconds faster than it was before. 

Earth can feel so solid when you're standing on it. It's amazing how quickly everything can get shaken up.—E. Sohn 
#3 - Haiti Earthquake "Strange," Strongest in 200 Years 
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Haitians pass a destroyed building on January 13, 2010, in Port-au-Prince.

January 13, 2010

The magnitude 7 earthquake that struck Haiti yesterday is the strongest earthquake to hit the region in more than two centuries, geologists say.
While earthquakes are not uncommon in the Caribbean island country, the recent Haiti earthquake's intensity surprised experts.

"It's quite strange" from a historical perspective, said Julie Detton, a geophysicist with the U.S. Geological Survey.

Haiti is part of the island of Hispaniola, which also hosts the Dominican Republic. The last major earthquake to strike Haiti's side of the island was in 1860.

Yesterday's initial earthquake, which struck at about 5 p.m. local time yesterday, spawned dozens of aftershocks, about 15 of which were magnitude 5 or greater.

Whether the earthquake could trigger other major quakes is not known.

"It's not something that we can project is going to happen," Detton said.

"But definitely if you're moving two [plates] in one area, you're building up stress and strain in another."

Haiti Earthquake: Seismic Stresses
The Haiti earthquake was caused by the release of seismic stresses that had built up around two tectonic plates.

The motions of these plates create what are known as strike-slip faults, where two sections of Earth's crust are grinding past each other in opposite directions.

"The Caribbean plate is moving eastward with respect to the North American plate," Detton said.

When the stresses along the fault lines reach a certain point, they can be released in bursts of energy that cause earthquakes, although it's unclear when the energy will be discharged as a series of small quakes or as one big temblor.

Since Haiti is very close to the boundary where the Caribbean and North American plates meet, fault lines linked to the plates' movements run right through the country, Detton said.

In fact, the epicenter of the earthquake was about 10 miles (16 kilometers) southwest of Haiti's capital city, Port-au-Prince. (See a Haiti map.)

In addition, the Haiti earthquake was very shallow, being centered just 6.2 miles (10 kilometers) below Earth's surface.

This put impoverished Port-au-Prince close to the most intense shaking, contributing to the scale of the devastation: Thousands are feared dead and countless buildings have collapsed, from schools and hotels to the Haitian Parliament and local UN headquarters.

The American Red Cross estimates that the Haiti earthquake may have affected about three million people in total.

#4 - Disaster in Haiti - An island neighbor of the U.S. struggles after a devastating earthquake
By Jill Lederman | January 15 , 2010 
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Map: Jim McMahon 

People in the nation of Haiti are struggling to recover after a powerful earthquake caused massive destruction there. 

Tens of thousands of people in the Caribbean nation were killed, and many more were injured. The Presidential Palace, which is like the White House here in the U.S., was among the many government buildings that collapsed. Hospitals were destroyed, as were countless homes. The disaster added more suffering to people already struggling to cope with everyday life. Haiti is one of the poorest nations in the world. 

International aid groups are rushing to provide food, water, and medical aid to Haiti. People worldwide are donating money to help. Many nations, including the U.S., are sending aid as well as money. The U.S. is sending troops to help with rescue and relief efforts, and to police the streets. “This is a time when we are reminded of the common humanity that we all share,” U.S. President Barack Obama said.

Worst Earthquake in Caribbean in Centuries
The earthquake’s epicenter—the point on the Earth’s surface directly above where it happened—was about 10 miles from Haiti’s capital, Port-au-Prince. Experts say it was the worst earthquake in the region in more than 200 years. 

The earthquake had a magnitude of 7.0 on the Richter scale, which is very high. More than 30 aftershocks, or smaller earthquakes, came after the big quake.

What Caused the Quake? 
The earthquake in Haiti occurred on a long fault, or crack in the Earth’s surface, that goes across the island. This underground crack separates two giant tectonic plates, or slabs of rock that make up Earth’s outer layer. Along the fault, the plates slowly grind past one another in opposite directions. But this movement isn’t smooth. The plates’ edges get stuck for long periods of time. Eventually, they may suddenly jerk free. That sudden movement is what triggers an earthquake.

Worries About Loved Ones
Some Americans have a special concern about the situation in Haiti—family and friends. Hundreds of thousands of people in the U.S. are from Haiti. They are anxiously seeking news of loved ones. And like other Americans, they are working to help Haiti recover from this disaster.
#5 - Explosion at Wayne furniture store

On December 29, 2010, there was an explosion in a small furniture store in downtown Wayne, Michigan.  Damage to stores and houses in the areas occurred on both sides of the street and down the block.  The following are a few statements from a Detroit Free Press article written on the day of the explosion:

· Dozens of firefighters crawled through the wreckage of the William C. Franks Furniture store on South Wayne Road in Wayne on Wednesday, hoping they would find signs of life.

· The blast, thought to have been caused by a gas leak, forced a mass evacuation of businesses and residences nearby, creating a ghost town of broken windows, falling ash, scattered debris and disbelief.

· The explosion shattered windows, knocked pictures off walls and scared neighbors into the streets.

Look at the photographs from the scene and then answer the questions:
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     The furniture store after the explosion.                             
             A vehicle parked across the street from the furniture store
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Glass from shattered windows at a True Value Hardware lines the ground as the search for two missing employees continues after an explosion at William C. Franks Furniture in Wayne on Wednesday, Dec. 29, 2010.
True Value Hardware store sustained damage after the explosion across the street at William C. Franks Furniture, on Wednesday, Dec. 29, 2010.
Questions:  How did an explosion in one building cause such damage to other structures in the area?  Across the street?  Down the block?
� INCLUDEPICTURE "http://www.sciencenewsforkids.org/articles/20050112/a645_1266.jpg" \* MERGEFORMATINET ���


This aerial view of the village of BanTuan, south of Banda Aceh in Sumatra, Indonesia, shows the damage caused by the recent Indian Ocean tsunami. The huge waves deposited beach sand and soil, stripped away vegetation.





"You start out by doing lots of idealized waves," Dalrymple says. "Then you look at possible shapes, waves on different slopes, waves running around walls of buildings. Then you create a catalog of all the different situations." 


Dalrymple is interested in figuring out how to design buildings in tsunami zones to reduce damage. Although his research is still at an early stage, he already has some recommendations for tsunami defense. 


Houses on stilts is one possibility. Another is to build protective walls that block out the sea. People in Japan sometimes do that already. 











