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Tsunamis Unveiled: The Forces Behind Their 
Formation and Mitigation Strategies 
Tsunamis, often called "tidal waves," are powerful and 
destructive natural disasters that can wreak havoc on 
coastal communities. In this passage, we will delve into the 
mechanisms of how tsunamis are formed and explore 

effective strategies to mitigate their impact. Along the way, we'll also learn about 
the artist, Hokusai, who depicted a famous tsunami in his artwork. 

Formation of Tsunamis 

Tsunamis are not caused by ordinary ocean waves or tides but are instead 
triggered by specific geological events. Here's how tsunamis are formed: 

• Underwater Earthquakes: The most common cause of tsunamis is 
underwater earthquakes. When tectonic plates beneath the ocean floor 
shift, they can displace a massive volume of water. This sudden movement 
sets off a chain reaction, creating a series of waves that propagate 
outward from the earthquake's epicenter. 

• Submarine Volcanic Eruptions: Volcanic eruptions that occur beneath the 
ocean's surface can also generate tsunamis. The release of gas and lava 
can create a sudden displacement of water, producing powerful waves. 

• Landslides: Large underwater landslides, such as those triggered by 
volcanic collapses or coastal erosion, can displace seawater and generate 
tsunamis. 

Characteristics of Tsunamis 

Tsunamis differ from regular ocean waves in several key ways: 

• Speed: Tsunamis can travel at speeds of up to 500 miles per hour (800 
kilometers per hour) in deep water, making them extremely fast-moving. 

• Wavelength: Tsunamis have long wavelengths, which means they can span 
hundreds of miles across the ocean. In deep water, these waves may be 
barely noticeable. 

• Wave Height: Tsunamis in deep water typically have small wave heights but 
can grow to great heights as they approach shallow coastal areas. This 
phenomenon is known as wave shoaling. 

• Regular Wave Pattern: Unlike typical waves, tsunamis often appear as a 
series of regular waves with relatively consistent intervals between them. 
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Mitigating Tsunami Impact 

While tsunamis cannot be prevented, their impact can be mitigated through 
preparedness and early warning systems. Here are some strategies to reduce the 
damage caused by tsunamis: 

• Early Warning Systems: Coastal regions prone to tsunamis have established 
early warning systems. These systems use seismic sensors to detect 
underwater earthquakes and issue alerts to coastal communities, providing 
valuable time for evacuation. 

• Public Education: Educating residents about tsunami risks and evacuation 
procedures is crucial. People should know how to recognize natural signs, 
such as strong ground shaking, a rapid rise or fall in sea level, or unusual 
ocean behavior, and respond by moving to higher ground. 

• Land Use Planning: Coastal land use planning should take tsunami hazards 
into account. Restricting construction in vulnerable areas and enforcing 
building codes that ensure tsunami-resistant structures can help protect 
communities. 

• Evacuation Routes: Developing and maintaining well-marked evacuation 
routes that lead to elevated safe zones is essential. Regular drills and 
community awareness campaigns can ensure that residents know how to 
access these routes. 

• International Cooperation: Tsunamis do not respect national borders, so 
international cooperation is crucial for sharing data and coordinating 
responses to tsunamis that affect multiple countries. 

Hokusai and "The Great Wave off Kanagawa" 

Hokusai, a renowned Japanese artist, created a woodblock print titled "The Great 
Wave off Kanagawa" in the early 19th century. This iconic artwork depicts a 
towering tsunami wave in the foreground, dwarfing the small boats and Mount 
Fuji in the background. Hokusai's masterpiece captures the awe-inspiring and 
fearsome nature of tsunamis, leaving a lasting impact on art and culture. 

 

 

 

 

 


