
What happened in Ryoishi Bay?

About Ryoishi, Japan and its history of tsunamis

Ryoishi is a small fishing village and bay located just inside the Iwate Prefecture, Japan. In 2011, Ryoishi

had about 600 residents living there, many whose families had lived there for many generations. The

village is found at the base of hills covered in pine forests, and the community is nestled into a valley

at the edge of the ocean. An important activity to Ryoishi is fishing, so access to the bay and open

ocean is very important for their economy.

Over the years, the bay has been struck by multiple large tsunamis. In 1933, a large tsunami hit the

area and wiped out many houses and businesses. After that, the government identified a

“resettlement area” where they thought people could safely rebuild their homes. By 1948, a new

seawall was in place to protect the village and homes were built in the coastal area again. The people

that lived in Ryoishi trusted that the seawall would help reduce any damage, and by 1980 the seawall

was built even higher on the bay. As it was built higher, more people returned to live in the area

behind the seawall to be closer to their livelihoods: fishing and coastal tourism.

Where is Ryoishi?

Ryoishi is a small village in the northern part of Japan, on the eastern coast. Below is a series of maps

that zoom into Ryoishi’s location.

Where did people live in Ryoishi before the tsunami?



The following pictures show how the Ryoishi area grew following the 1933 tsunami and how the

housing changed from 1948-2010.  The red line shows where flood waters settled after the 1933

tsunami occurred. Once the sea wall was constructed (dotted line) in 1977, people moved closer to

the water, assuming it would be safe

from future tsunami events.

Ryoishi and the 2011 Tsunami

In 2011, the village was struck by

another tsunami. The tsunami

traveled at a speed of up to 500 mph

per hour, but slowed down as it approached the shore. The seawall was bombarded with 60-65 foot

waves, going up and over the structure. The seawall broke under the weight and force of the water,

causing water to rush into the community. Ninety-six percent of all boats in the area were  destroyed.

Most homes in the red area (in image above) were wiped out by the water. After this tsunami, it can

be seen that people have started to build again in the red area again.

● Think back to what we learned about waves in Lesson 3.  What must have been
special about this wave that hit the seawall that made it break?

● Why would people continue to live in Ryoishi if it had been struck by a bad tsunami in
the 1930s?

● Why would it be important to consider other wave-blocking solutions to reduce or
prevent tsunami damage?



Part 3. Evaluating design solutions against the criteria - Who Is Providing Information and Why?
Video Information:
The video you will watch was created by a company called JBA Group, a group of engineers and scientists focused on studying natural
hazards in the Pacific region. 

This is a quote from the JBA Group website: “We started our office in early 2016 with a clear focus; to increase community resilience to
natural disasters...we want to study it, understand it, plan for it and propose ways to minimize impacts.”Before viewing the video, answer the
following:

In the video, a coastal engineer, Daniel Rodger, explains how they test different design solutions to protect communities from large waves. 

As you watch the video, listen to Daniel Rodger explain how they test different design solutions to protect communities
from large waves and make notes in the table below.

Design Solution Notes from the Video Rank Performance

Beach

Seawall

Levee or sea dike

Recurved wall

Rock armor

Submerged breakwater

Mangrove forest

Communicating Effectiveness of Designs (Slide I)
● How could we rate these design solutions in a way that clearly communicates to others how well they meet the

criteria and constraints?  (Reminder: Our criteria is 1. withstand a large, fast wave and not break apart 2. block, break
up, or reduce the energy of the wave 3. not allow any water into the community. withstand a large, fast wave and
not break apart, block, break up, or reduce the energy of the wave, and/or not allow any water into the community)

● What systems do other individuals and companies do to rate devices and designs that can be easily understood
and shared with others?



Tsunami Solutions Ranking

Design Considerations

Ranking #1:

Break/Block
Waves

#2: Boats &
Ocean Traffic

#3:

Marine Life
#4:

Ocean View
#5:

Cost
#6:

Time to
Build

#7:
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Decision Matrix
Solution Criteria

Break
Waves

Constrai
nt 1

Impact
on boats

Constrai
nt 2

Impact
on

marine
life

Constrai
nt 3

Impact
on ocean

view

Constrai
nt 4

Cost

Constrai
nt 5

Time to
build

Constrai
nt 6

Mainten
ance

A. Wall-
Seawall

B. Wall-
Levee

C. Wall-
Recurved
wall

D. Breakwater-
Tetrapod

E. Breakwater-
Rock armor

F. Breakwater-
Submerged
breakwater

G. Natural
Vegetation-
Mangrove
forests

H. Natural
Vegetation-
 
Pine forests



Comparing Ryoishi to Nearby Communities
About Ryoishi:
In 2011, Ryoishi was a small fishing village with a population of around 600 people, on Ryoishi Bay.

The residents were primarily fishermen who wanted to live near their work. The larger commercial

boats were located further south near the main port of Kamaishi, but Ryoishi had a smaller, active

fishing operation. Over half of the citizens had family that have lived in the area historically.

 

About the City of Kamaishi:
In 2011, Kamaishi was a much larger city with over 63,000 people. Kamaishi was once a big

steel-producing city, but had stopped large-scale production of steel in the 1970s. While steel

production was still important, the city’s main industries had switched to eco-tourism and commercial

fishing. In order to reduce their risk of tsunami damage, Kamaishi put in a series of breakwater designs

and was known in the Guiness Book of World Records as having the deepest breakwater in the world,

going 207 feet underground. While these impressive breakwaters were placed to protect the town, it

still lost ⅓ of its homes during the 2011 tsunami. The breakwater suffered a lot of damage in the

tsunami. The breakwater design did reduce the average height of the wave to 29 feet, but it is

believed that the breakwater made the waves heading into Ryoishi twice as large as the waves that hit

Kamaishi. After the tsunami, the breakwater protecting Kamaishi was rebuilt.  

Criteria Important to Ryoishi Possible Complications

● What criteria and constraints did you consider to be more important than others? How did
that help you determine what design solution works better to fit the needs of Ryoishi? Why?

● How did using a matrix and prioritizing our criteria and constraints help us better determine a
solution to our problem?


