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Did you know that earthquakes are made up of many smaller quakes? 
The violent movements of Earth’s crust can damage and destroy whole 
cities. The 2011 Tohoku earthquake in Japan left more than 19,000 
people dead. Millions more Japanese were injured or were without 
water, electricity, and food. In this book, you’ll examine earthquakes and 
explore what they are, how they happen, and how to prepare for those 
in the future.
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ONE

A city near the port of Sendai in Japan was washed 
away after the earthquake.

Catastrophe at 
Fukushima Daiichi
On March 11, 2011, things appeared 
normal at the Fukushima Daiichi Nuclear 
Power Plant in Fukushima, Japan. But 
deep underground, stress was building 
in Earth’s crust. At 2:46 p.m. local time, 
a powerful earthquake struck 15 miles 
(24 km) below the surface of the Pacific 
Ocean. The earthquake occurred 78 miles 
(126 km) off the east coast of Japan and 
111 miles (178 km) from the Fukushima 
Daiichi plant. The force of the earthquake 
made buildings rock and fires ignite 
235 miles (380 km) away in Tokyo, 
Japan’s capital. What became known as 
the Tohoku earthquake was felt as far 
as Beijing, China, which is more than 
1,300 miles (2,090 km) away!
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Initial measurements put the 

quake at an 8.8 or 8.9 magnitude 

on the Richter scale, which 

seismologists use to measure the 

strength of an earthquake. These 

estimates were later changed to 

9.0. On average, fewer than three 

earthquakes with a magnitude of 

8.0 or greater happen each year. 

The Tohoku quake was the fourth 

strongest since 1900, and it was 

the worst quake ever to hit Japan. 

The earthquake also caused a 

tsunami with waves 45 feet (14 m) 

high at Fukushima. The tsunami 

destroyed buildings and swept 

away vehicles and crops. 

The Fukushima Daiichi Nuclear 

Power Plant sat in the path of the 

tsunami. The power plant had 

sensors to warn it of earthquakes. 

These sensors activated, and as 

TSUNAMI 
PREPAREDNESS
Tsunamis are one of 
the deadliest natural 
disasters known to man, 
and earthquakes usually 
trigger them. The 2004 
Indian Ocean earthquake 
and tsunami killed nearly 
230,000 people. Effective 
warning systems are 
a key preparedness 
element. Sea walls can 
help break the force 
of a tsunami and can 
protect a city from the 
high waves. Sirens warn 
residents when a tsunami 
is coming. Then, residents 
can evacuate threatened 
areas for higher land. 
But tsunamis are likely to 
remain a destructive and 
deadly weather event, 
since there is not enough 
warning time.
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a safety precaution the plant’s reactors shut down. But 

three of the reactors were still hot and required cooling. 

If a nuclear reactor gets too hot, it can release harmful 

radiation into the atmosphere, in what is called a 

meltdown. 

Fifty minutes after the earthquake struck, a 45-foot 

(14-m) tsunami rushed over the plant’s sea wall. The 

plant was running on emergency diesel generators after 

the earthquake had knocked out its electrical power. 

But the tsunami wave knocked the generators out, too. 

Japanese officials ordered residents within 12 miles (20 km) of 
the plant to evacuate because of radiation concerns.
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The plant had to rely on backup 

battery power to cool its reactors. 

The batteries ran out of power the 

following day, March 12. Without 

a power supply, the plant could not 

cool its reactors. 

The pressure in the reactors 

built up quickly. Officials vented 

radioactive material into the air 

to prevent a larger, uncontrolled 

release. If too much pressure 

had built up inside the reactors, 

they could have burst and 

released even more radiation. 

The disaster displaced more than 

100,000 people who had to live 

in temporary housing, stay with 

relatives, or move to different cities. 

AFTERMATH OF THE TSUNAMI
On December 16, 2011, more than nine months after the 

tsunami hit Fukushima, Japanese Prime Minister Yoshihiko 

BELOW THE CRUST
Earth is made up of three 
major layers. The top 
layer is called the crust. 
The crust is the thinnest 
layer, averaging 25 miles 
(40 km) thick. The 
middle layer is called the 
mantle. Near the crust, 
the mantle is solid rock. 
As the mantle nears the 
inner core of the planet, 
it becomes so hot that 
the rock melts into liquid. 
The inner core is the 
extremely hot innermost 
layer. Scientists believe 
the solid core is made 
of the metals iron and 
nickel.
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Noda announced the plant’s reactors had finally been 

safely cooled and fully shut down.  

The Tohoku earthquake changed the lives of thousands 

of Japanese people. The quake, tsunami, and nuclear 

accident left more than 19,000 people dead and more 

than 6,150 injured. More than 1 million homes were 

damaged or destroyed. Millions of Japanese citizens lost 

access to water, electricity, and food. Some Japanese 

citizens grew distrustful of nuclear power. Many 

called for the government to shut down nuclear plants. 

THE LAYERS OF EARTH 
This diagram shows the layers of Earth. After reading about 

the layers, what did you imagine they looked like? How 
does seeing this diagram help you understand how the crust 

relates to the rest of Earth’s layers? 
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Around the world, scientists and citizens called for 

nuclear power plants to be inspected and improved. They 

wanted added safeguards against earthquakes to avoid a 

disaster like Japan’s.

Seismologists rushed to Japan to study the Tohoku 

earthquake. They hoped to learn more about how and 

why earthquakes happen. Seismologists want to predict 

more accurately when and where the next earthquake  

will hit.

Large earthquakes can be terrifying events for the 

people they affect. They are powerful natural disasters. 

Strong earthquakes destroy towns and collapse 

buildings. They also create deadly seismic waves and 

reshape Earth.

A tsunami wave from the Pacific Ocean approaches coastal 
houses in Japan on March 11, 2011. 
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