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It's an earthquake! What would you do if one

I'm scared! E
are so pov

Earthquakes bring a variety of disasters.

Japan has suffered from many earthquakes and sustained a great deal of damage.
Due to their strong vibration of ground surfaces, earthquakes cause the collapse of
houses and buildings, fires, landslides, or liquefaction of the ground. Occasionally,
many lives are lost due to these consequences. If earthquakes occur at the bottom
of the sea, the resulting tsunami can do tremendous damage to large areas. An
example of this is the 2011 off the Pacific Coast of Tohoku Earthquake.

£ E A L ‘

AFires caused by an earthquake: The Great HanshinAwaj Eahquake Disaster, 1066 AAhaduancing tsunami wae: The Grea East Japan Eattiquake Disad!
*Photo provided by Mr. Katsuyuki Abe *Photo provided by Miyako City, Iwete Pref.
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A Liquefaction: The Great East Japan Earthquake Disas
*Photo provided by a voluntary disaster prevention troop from th
Estate Housing Management Association of Urayasu City, Chiki

*P hoto provided by lwete Pref.

%Great East Japan Earthquake Disaster, which claimed many lives

The 2011 off the Pacific Coast of Tohoku Earthquake at 246 PM
onMarch 11, 2011, and the following tsunami (together causing
the Great EastJapan Earthquake Disaster), inflicted enormous
damage on East Japan. It centered on East Japan's Pacific
coast, and the number of people dead or missing amounted to
approximately twenty thousand. The earthquake destroyed or
swept away more than one million houses, as well as roads and
railroads. It also paralyzed services such as electricity, water
supply, gas, and telephone service. Marwy inhabitants were forced
to live in shelters or provisional houses for long periods of time.
Disaster victims speaking on specially-provided public
telephones: The Great East Japan Earthquake Disaster, 2011

*Photo provided by TOHOKU REGIONAL BUREAU MINISTRY OF LAND,
INFRASTRUCTURE AND TRANSPORT

Approximately ten percent of the world's earthquakes occur in, orin the vicinity of, Japan.

Japan has been struck by approximately ten percent of the word's earthquakes. This is despite
its small size, which is less than one percent of the world total land area. Including ones that we
can't perceive, earthquakes occur at anytime, at anyplace. Japan is the world's foremost earth-
quake country.

®World distribution map of earthquakes (1988-2007)

Red dots showthe locations of earthquakes at a depth shallowier than 100 km that have had an earthquake magnitude greater than 5.0.

*Prepared by the Japar Mekonkgicalfgeroy kased on tie data from USGS US Geohgical Siney)

So, what actually is an earthquake?

Very large forces are acting on the rocks beneath the ground's surface. When the rocks cannot
withstand the force any longer, they break along a certain plane in a sliding manner. This phe-
nomenon is called an earthquake and the sliding plane is called a fault. The greater the fault and
the greater the sliding, the greater the earthquake becomes.

Wwhen an earthquake occurs, vibration propagates
through the rocks and shakes the ground surface. If
the shaking is large enough we feel the vibration of
the earthquake.

Hypocenter (The location that earthquake occurs)



Japanis the world's foremost ‘Earthe

Pacific plate

Why do we have a lot of earth-
quakes in Japan?

The surface of the earth is covered with more than
a dozen layers of hard rock, called “plates.” With
continents and oceans on top of them, the plates
move slowly. When one plate collides with another
and two plates squeeze together, stress is generat-
ed in the plates. This stress is the main cause of
earthquakes.

At the center of the earth there is the “core,” which has a high temperature (approximately
6000°C), and around the core is the “mantle.” It is thought that the mantle undergoes a motic
called “convection,” which is like the boiling water in a pan over the fire, and that it is the con
tion that makes the plates move little by little.
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®The world’s plate boundaries
If you look at the places where earthquakes have
struck on a world atlas, you will find that earth-
quakes concentrate on belt-like zones along the
plate boundaries.
(Compare with the “World Earthquake Distribution”
map on the left page.)

Philippine Sea plate

Eurasian
plate

African Pacific plate

PRy Indo-Austra-

lian plate

Antarctic plate
*The white dotted lines on the map show unclear plate boundanes

®The Japanese Archipelago and surrounding plates

There are four plates intricately intertwined around Japan. They are the Eurasian, North A
ican, Pacific, and Philippine Sea plates. Japan is situated at a location where the plates ar
jammed together. That is why we have a lot of earthquakes.

*The white dotted lines on the map show unclear plate boundaries.
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Japanis the world's foremost ‘Earthquake Country”

Where do earthquakes occur?
We have earthquakes in various parts of Japan. However, based on the place and
cause, there are several types of earthquakes, with each type having its own specif- /i
ic features. A typical type is one that occurs along an active fault. Another typical
type is an earthquake that occurs near a plate boundary, which is called a ocean

trench type earthquake.

Continental plate

Ve

Active Fault Earthquake

N

We have various types of

earthquakes, don’t we? \

Oceanic plate

Ocean trench

Fault

When the movement of an oceanic plate exerts
force on the inside of a continental plate,
earthquake can occur. This type of earthquake
sometimes occurs directly beneath a densely
populated area. If this happens, severe
damage can be inflicted on the region. The
1995 Hyogoken-nanbu Earthquake, which
triggered the Great Hanshin-Awaji Earthquake
Disaster, was of this type.

Afault along which earthquakes have struck repeat-
edly in the past and that more earthquakes are
anticipated in the future is called “an active fault.”

J
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Continental plate
74
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Generation of tsunami

Continental plate

2
7 //v‘f Oceanic plate

Jumping up

When an oceanic plate sinks under a continen-
tal plate, the edge of the continental plate is
dragged downward. When the continental plate
can no longer withstand the force, it tries to
resume its original position and at that time an
earthquake occurs. This type of earthquake can
sometimes be massive and is usually accompa-
nied by a tsunami.




Distribution of earthquakes larger than Magnitude 9.0, in past 100 year (from earthquake research institute)
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Fig.7.2. The direction of the maximum horizontal compressional stress deduced from
active faults on land.

different types. Figure 7.2 clearly shows that the Japanese Islands are character-
ized by horizontal shortening in an E-W direction on the whole, with the excep-
tion of the Izu Peninsula and its environs, where a compression of nearly N-S
trend 1s taking place.
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