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The Power of Waves
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Waves pound the shore between Depoe Bay and Boiler Bay on the Oregon coast.




 


Never turn your back on the ocean. That’s a good rule to live by when you’re near the sea. If you don’t follow it, you could be knocked over, get pummeled—or even perish.

The moving, swelling, surging movement of water in the ocean holds astonishing force. If you’ve ever played in the waves at the beach, you’ve experienced a hint of their power as the foamy water rushing in and out tugs at your ankles. If you venture deeper, the waves can lift you up, flip you over, and knock you down.
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A girl plays in the waves in Cinnamon Bay in the U.S. Virgin Islands.




 

Waves carve rock and sculpt cliffs. Waves pound pebbles and shells into smithereens, crushing them into tiny bits that we call sand. A wave that is just a foot and a half high can topple a wall built to withstand hurricane-force winds. And that power is just as fierce out in the open ocean.


In 2001, one of the strongest cruise ships in the world, called the Caledonian Star, received a warning of gale-force winds on the way. The ship was built to withstand the thick ice and harsh seas of the Antarctic, so no one was worried, at first.

The storm hit, surrounding the boat with churning, turbulent water. Waves thirty feet (9 meters) high rose up, with steep, frothing, spraying crests and deep, dark troughs. Peaks reached so high that they couldn’t support their own weight, and massive walls of water crashed down. But the ship weathered the waves well.

Then-first officer Göran Persson spotted something off in the distance—a huge wave, twice as big as the rest. “It was just like a mountain, a wall of water coming against us,” Göran says. “It wasn’t a sloping wave; it was a vertical wall of solid green water.”
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A view of a wave from a ship in Drakes Passage in the South Atlantic, one of the roughest bodies of sea in the world.




 

As the wave approached, a monstrous trough opened up before the ship, which tipped and went into a free fall. Tourists onboard fell forward, toward the bulk-heads. Then the wave slammed into the Caledonian Star, burying its bow in a wall of water nearly a hundred feet (30 meters) tall—as high as a ten-story building. “The whole bridge was like an explosion and I was washed . . . over to the other side,” Göran recalls. “Me and the helmsman, we were lying on top of each other underwater fighting books and cushions and [electrical] shorts.” The wave completely destroyed the ship’s radars, compasses, and sonar, and the crew struggled to control the ship in the harrowing seas. “[It] went through your mind that this, this might be it, we might not make it,” Göran says.
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An oil tanker ship churns up a huge wave in rough seas.




 

But with the engines still working, the crew was able to keep the ship faced into the waves to weather the storm. Eventually they boarded up the busted windows and limped back to port. They were lucky to survive; many are not so fortunate.

Around the globe, thousands of vessels have been dashed against rocks and sunk. And it’s not much safer in the middle of the ocean, where massive heaving swells can capsize and smash ships. Every year, on average, more than two dozen large ships disappear. Add smaller boats and the number is much higher.

Throughout human history, people have dreamed of putting some of the frightening, incredible power of ocean waves to good use. Long ago, sailors devised one clever method. They deliberately turned their backs on waves, planning their routes to travel with a “following sea.” Ocean swells pushing boats can speed a journey for thousands of miles. Closer to shore, ancient Hawaiians carved long boards out of trees so they could catch and ride waves.

Today, a small group of scientists is searching for ways to harness the awesome power of the ocean. These pioneers are inventing machines to transform the potent pulsing movement of waves into electricity to light our homes and power our lives.

We are in desperate need of a new, clean, renewable energy source. Coal, oil, and natural gas currently provide more than 80 percent of our nation’s energy demands. In addition to polluting the air we breathe, burning these fossil fuels pumps huge amounts of carbon dioxide (CO2) into the atmosphere, where it traps heat, gradually and dangerously warming the planet.

Almost all (97 percent) of climate scientists agree that human activities, mostly the burning of fossil fuels, are heating up the earth. Average global temperatures have risen 1.33 degrees Fahrenheit (17 degrees Celsius) since 1880, with a cascade of effects. Average global sea levels have risen almost seven inches (17 centimeters) in the past century. Glaciers are retreating almost everywhere, and Arctic sea ice is melting almost 11 percent every decade. Heat waves, heavy precipitation, and other extreme weather events are becoming more and more frequent.

Waves offer an exciting clean, renewable energy option. Oceans have been called the earth’s biggest batteries. That’s because they cover almost three-quarters of the earth’s surface and store enormous amounts of energy. Wave energy could provide as much as a third of the electricity used in the United States. That’s the equivalent of the energy provided by more than 93 billion gallons of oil—more than twice the power produced by all U.S. hydroelectric dams, solar power, and wind power projects combined—and enough to power every home in the nation.

But first, wave energy engineers have a mighty obstacle to overcome—the sea. Inventors have been struggling for decades to create devices capable of surviving the punishing force of our powerful oceans. “To be successful, an ocean-energy device needs to do two things,” says Justin Klure, a consultant who has worked with a number of ocean-energy pioneers. “It must harness the power of the waves and convert it into electricity, of course. But it also has to survive. To extract the power of a wave, you need direct contact with the wave. But you can’t let the waves break your machine. It’s hard to overstate how difficult it really is to achieve that balance.”

Despite these overwhelming challenges, the work of these ocean energy pioneers is finally reaching a crest, with an array of amazing machines proving their worth in the water. Nowhere is this more evident than in the Pacific Northwest, where some of the biggest, most energetic waves batter a long stretch of coastline almost year-round. Engineers there have developed ingenious ways to transform the fierce power of those waves into electricity to energize our lives. This is their story.
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A surfer catches a wave off the Oregon coast.
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POWER NEAR THE PEOPLE


A great deal of energy generated around the world is lost from resistance in wires when transported long distances. One of the benefits of ocean energy is that the electricity can be generated—and used—near where people live. More than half the U.S. population lives near the coast and more than half the world’s population lives within 125 miles (200 kilometers) of the ocean. Eight of the ten biggest cities are on the coast. This map shows population density (darker means more densely populated) and the areas with the best wave energy potential (deep purple colors). See how close many people are to the biggest, most powerful waves?
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