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Tsunamis: Geological Origins and Impact

Tsunamis are among the most powerful and destructive natural
phenomena on Earth. These massive sea waves, often
mischaracterized as tidal waves, are not related to tides at all but
instead are caused by sudden and intense disturbances in the ocean.
The word tsunamicomes from the Japanese words #su (harbor) and
nami (wave), reflecting the frequent and devastating effects these
waves have had on coastal communities in Japan and around the
Pacific Rim. The geological mechanisms that give rise to tsunamis, and

the far-reaching consequences they can have, offer crucial insights into
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stress between two converging plates is suddenly released, the ocean
floor can shift dramatically. This displacement of the seabed causes a
sudden movement of the overlying water, initiating a series of waves
that propagate outward from the epicenter. Unlike surface waves
created by wind, tsunami waves involve the movement of water
through the entire column—from surface to seabed—which accounts

for their immense energy and capacity for destruction.

Although undersea earthquakes are the predominant trigger, tsunamis
can also be generated by volcanic eruptions, underwater landslides, or

even the sudden collapse of glaciers into the ocean. One of the most
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dramatic examples occurred in 1883, when the eruption of Krakatoa in
Indonesia caused a series of tsunamis that killed more than 36,000
people. Similarly, in 1958, a landslide in Lituya Bay, Alaska, caused a
local tsunami that reached an astonishing height of over 500 meters,
though it was confined to a narrow fjord. These examples highlight that
while earthquake-induced tsunamis are more frequent, other
geological and environmental events can also lead to catastrophic

wave activity.

Tsunamis behave very differently from ordinary ocean waves. In deep

water, they may pass unnoticed, with wave heights of less than a meter
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devastating force.

The impacts of tsunamis on human populations are multifaceted and
profound. In addition to the immediate destruction caused by the initial
wave, secondary hazards such as flooding, fires, and contamination of
freshwater supplies can severely hinder recovery efforts. One of the
most catastrophic tsunamis in recent history occurred on December
26, 2004, when a magnitude 9.1 earthquake off the coast of Sumatra
generated waves that struck 14 countries around the Indian Ocean.

The disaster claimed more than 230,000 lives and left millions
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displaced. The event underscored not only the deadly power of
tsunamis but also the critical need for early warning systems and

international cooperation in disaster response.

Tsunamis also leave a lasting imprint on coastal landscapes. They can
erode shorelines, destroy habitats such as mangroves and coral reefs,
and deposit thick layers of sediment inland. These physical changes
can alter ecosystems for decades. In some cases, however, the
sedimentary layers left behind by ancient tsunamis serve as valuable
geological records. Paleotsunami research—an emerging field in

geology—uses these deposits to study the frequency and magnitude of
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to detect undersea disturbances and transmit alerts. Countries such as
Japan, which experience frequent seismic activity, have invested
heavily in public education, evacuation planning, and tsunami-resistant
architecture. Nevertheless, the unpredictability and rapid onset of

tsunamis make complete prevention virtually impossible.

Global awareness of tsunami hazards has increased significantly in
recent decades. The establishment of the Pacific Tsunami Warning
Center and the Indian Ocean Tsunami Warning System are examples
of international collaboration aimed at reducing disaster risk. These

efforts emphasize not only technological readiness but also the
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iImportance of education, as well-informed communities are more likely

to respond effectively in a crisis.

In summary, tsunamis are complex geological phenomena that
emerge from sudden displacements in the Earth’s crust or other
dramatic environmental events. Their far-reaching effects on human
societies and ecosystems underscore the interconnectedness of
geological processes and human vulnerability. While modern science
and global cooperation have enhanced our capacity to anticipate and
respond to tsunamis, the phenomenon remains a potent reminder of

the Earth's dynamic and sometimes unpredictable nature.
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b. spreau
C. collapse

D. rotate

2. According to paragraph 2, what is the most common cause of
tsunamis?

A. Volcanic eruptions

B. Earthquakes near tectonic subduction zones

C. Glacier collapses

D. Windstorms in deep water



3. The word catastrophic in paragraph 3 is closest in meaning to:
A. unexpected

B. slow-moving

C. disastrous

D. temporary

4. According to paragraph 3, what made the Lituya Bay tsunami of 1958

unusual?

A. It was caused by a volcanic eruption.
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5. The phrase wave shoaling in paragraph 4 refers to:
A. the deepening of ocean water near coastlines

B. the dissipation of wave energy far from shore

C. the narrowing of waves in open ocean

D. the increasing height of waves in shallow water

6. Which of the following best expresses the essential information in the
sentence from paragraph 47?
Original sentence:

“As the wave approaches shallower coastal waters, its speed
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decreases, but the energy is compressed, causing the wave to
increase dramatically in height.”

A. The wave loses energy and height as it nears land.

B. Tsunamis slow down and rise higher when reaching shallow waters.
C. The ocean becomes calmer when a tsunami nears the coast.

D. Energy from the wave is lost in shallow water.

7. The word displaced in paragraph 5 is closest in meaning to:
A. rescued

B. removed
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A. They help track the movement of tectonic plates.

B. They reveal how tsunamis form in deep ocean trenches.

C. They help scientists predict future tsunami frequency and strength.

D. They confirm ancient legends about sea monsters.

9. What can be inferred from the author’s discussion of international
warning systems?
A. Coastal regions are safe as long as warning systems are in place.

B. International cooperation is essential in minimizing tsunami fatalities.



C. Satellite technology is unreliable during tsunami events,
D. Education is less important than technology in disaster

preparedness.

10. Which of the following is NOT mentioned in the article as a way
modern societies attempt to reduce the impact of tsunamis?

A. Constructing artificial offshore barriers

B. Installing tsunami early warning systems

C. Developing tsunami-resistant buildings

D. Educating the public on evacuation procedures

iiiiiii

TERRT ¥ A MELw A VAN “Bdt 4" EBEFAZZT T ET o0
(Vv 715Gd1F-> TEEEFHMEzPY AL ) T
ZZT I ANDA47Frw b or FHIEFO IX V FEHIIEEA

Please inform vour teacher “name of the material” before the |esson.
(Sending a |ink won't convey the messade. )
""" How to inform: Write it in the Skype chat or the comments section when makind a reservation.

2. According to paragraph 2, what is the most common cause of
tsunamis?

Correct Answer: B. Earthquakes near tectonic subduction zones

3. The word catastrophic in paragraph 3 is closest in meaning to:

Correct Answer: C. disastrous



4. According to paragraph 3, what made the Lituya Bay tsunami of 1958
unusual?
Correct Answer: C. It reached an exceptional height but affected a

limited area.

5. The phrase wave shoaling in paragraph 4 refers to:

Correct Answer: D. the increasing height of waves in shallow water

6. Which of the following best expresses the essential information in the

sentence from naraaranh 47
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Correct Answer: B. removed

8. According to paragraph 6, what scientific value do ancient tsunami
deposits provide?
Correct Answer: C. They help scientists predict future tsunami

frequency and strength.

9. What can be inferred from the author’s discussion of international

warning systems?
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Correct Answer: B. International cooperation is essential in minimizing

tsunami fatalities.

10. Which of the following is NOT mentioned in the article as a way
modern societies attempt to reduce the impact of tsunamis?

Correct Answer: A. Constructing artificial offshore barriers
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