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History of Hilo, Hawaii
� On the Big Island of Hawaii, 

Hilo sits on is the largest town .
� In the state of Hawaii, Hilo is 

the second largest town.
� Hilo Bay is part of the city Hilo.
� Early 1900’s began the sugar 

industry, in which Hilo grew 
into a commercial center with 
people came to work, live and 
do business.

� As the sugar industry grew, 
along came construction of a 
new wharf,   a breakwater for 
Hilo Bay and a railroad system 
that connects Hilo to all cities 
within the island of Hawaii. 



The Earthquake that affected Hilo, Hawaii



The tsunami that hit Hilo 

on  May 22, 1960
� When: May 23, 1960 1:05 AM 

(Hawaiian Standard Time)

� Where: Downtown Hilo 

� How:  Pacific- wide Tsunami 
generated by 9.5M earthquake 
in Chile (currently largest 
earthquake recorded in 20th

century) 

� Created a wave height of 35 ft

� Damage and destruction at a 
cost of $75 million to over 500 
homes and businesses 

� Fatalities: 61 deaths



What is a Tsunami?
� Tsunami in Japanese is written 津波 , and 

means “large harbor waves” and are 
created from abrupt vertical 
displacement of ocean water.

� Tsunami waves are the natural hazard 
that can make a disaster into a 
catastrophe.

� These waves can traveling thousands of 
kilometers from where the source of the 
tsunami originated.

� Tsunami’s are created from; large 
earthquakes, underwater landslides 
caused from an earthquake, part of a land 
volcano that fall in the sea, a volcanic 
eruption under the sea, or an asteroid or 
comet that crashes into earth surface.



How was the May 1960 

Tsunami created?
� The tsunami that stuck 

Hilo, Hawaii was created 
from an earthquake in 
Chile. 

� Chile  earthquake was 
caused from an Oceanic-
Continental Boundary 
converging - the ocean 
plate (Nazca plate) 
subducted    50 ft 
underneath the continental 
plate (South American 
Plate) creating and uplift of 
shore as much as 20ft while 
the coast off of Chile 
decreased about 10ft. 



How was the May 1960 

Tsunami created? 
� This happened because the 

movement of the seafloor  
shifted in opposite 
direction relative to earth’s 
crust causing a tsunami 
wave to begin.

� Waves created by 
earthquakes usually need 
to be intensity of  7.5M or 
greater , because the Chile 
earthquake had a 9.5M it 
was above the intensity 
needed to create 
intensified waves. 



Earthquake generated Tsunami 

is a 4- Stage Process:
Four stage process that starts tsunami waves ultimately 

leads to landfall on surrounding shores.



Stage 1 of a Tsunami

� First stage- Earthquake occurs causing an uplift of 
the seafloor in relation to land. The uplift causes the 
water to be displace along the coast from the site of 
the earthquake. Water displaced can either move the 
wave of the tsunami toward the shore which is called 
a “local tsunami”; or away form the immediate shore 
which is called “distant tsunami”. Local and distant 
waves mimic a “pebble thrown into a pond of water”. 
If an aftershock occurs it can add more waves to an 
existing tsunami. 



Stage 2 of a Tsunami
� Out in the great depths of the ocean; these waves are 

separated into long sections and are moving quickly along 
the ocean floor.  

� There is a logarithm to figure speed of the tsunami in the 
deep ocean, and the next slide is an example of how the 
math would look like. 

� The height of waves in the deep ocean are usually less 
than 1m (3 ft).

� As a result of the height of the waves of a tsunami in the 
deep ocean is so small, sailors above the waves don’t 
notice that a tsunami may be under them. 

� This is why many boat owner take their boats out to sea if 
a tsunami is approaching land fall.



Math for speed 

of tsunami

� The logarithm for figuring out how to determine the 
speed of a tsunami=  According to NOAA the average 
ocean depth of the pacific ocean is 4,267 meters 
(14,000ft). Acceleration of gravity is about 10m/sec². If we 
do the math 10m/sec² of 4,267 meters we get a velocity of 
206.57 meters per second(rounding to second decimal 
point). If we compute this into kilometer per hour we get 
the 743.65 km/h (of course rounding to the second 
decimal point again). So in the deep ocean the tsunami 
waves are moving at about 744 km or 462 miles per hour, 
that is a little less than a Boeing 737 who cruise speed is 
about 478 miles per hours. 



Stage 3 of a Tsunami

� As the tsunami reaches land, the 
amount of water depth deceases  
causing the tsunami to slow 
down as it reaches land. The 
tsunami speed can diminish 
down to 45km (28miles) per hour 
as it approaches land. In 
comparison to the open ocean 
speed of  744 km(462 miles per 
hour) this is a major reduction. 
To compensation for the slowing 
of the waves (decrease in 
wavelength) it decreased the 
space between the waves crests 
(top of the wave) thus creating 
great height (amplitude) in the 
waves. 



Stage 4 of Tsunami
� When tsunami’s do reach landfall they 

can hit with heights ranging from a 
few meters to hundreds of meters. 

� The record for highest tsunami wave 
was generated from an earthquake 
that caused a landslide of rock to hit 
into a shore. This tsunami was the July 
9, 1958  Lituya Bay, Alaska earthquake 
that caused an 524 meter (1720 ft) 
wave in the  partially enclosed Lituya 
Bay. (see picture)

� This wave is quite more drastic then 
the May 1960 Hilo, Hawaii tsunami 
that had about 11 meter (35ft) wave. 



Stage 4 of a Tsunami

� As the tsunami approaches a 
trough may be the first sign 
to people near the beaches 
that the tsunami may be 
minutes away. The trough is 
when the water at the 
surrounding  tsunami is 
pulling the water back into 
the ocean- this leave a huge 
amounts of seafloor 
exposed. 

� Next the waves hit, looking 
less like a normal wave but 
resembling an accelerated 
rising tide. 



Runup of a tsunami
� The runup 

of a 
tsunami 
refers to 
the 
greatest of 
the waves 
that 
reaches 
the 
farthest 
inland 



Runup and Inundation of a tsunami

� Runup is calculated by 
how  far  the wave has 
reached into land. After 
the largest wave has 
passed then the 
additional waves than 
come in usually don’t 
pass that point, and the 
length of  the water 
starts to diminish as the 
water retrieved back into 
the ocean. 

� Inundation is also a 
measurement to explain 
the height of the waves 
difference from the 
normal sea level. 



Edge wave intensify tsunami waves
� After the tsunami first strikes a edge wave  can occur especially 

if the tsunami strike a bay area . This happen when the tsunami 
spreads out when it hits land and  if it hits a solid object like a 
mountain or parallel land it bounces back and forth between 
the bay. If you add that with an incoming tsunami wave it can 

multiply the height of the additional waves. 



What caused the Hilo, Hawaii 

tsunami to be so damaging?
� First, Hilo is located on the largest island of the Hawaii Islands. 

It sat on the north-easterly side of Hawaii and was a direct hit to 
the May 1960 Chile Earthquake. 

� The Bathymetry (water depth comparative to sea level) along 
with the shape of Hilo determines how the waves will form.

� The depth of  the shore surrounding the Islands are not deep, 
making the waves from the tsunami velocity  much shorter and 
wave height higher. 

� Hilo bay has a large opening and a funnel type shape that makes 
an incoming wave tighten up making it stronger. 

� Additional Hilo Bay has little amounts of coral to decrease 
energy of the tsunami. Having coral very close to the shores acts 
as a buffer making the tsunami weaker thus decreasing the 
damage on the shore.   



Where do tsunami comes from?

� Most tsunamis 
that Hilo has 
encountered 
has been from 
earthquakes 
from the 
western coast 
of Northern 
Pacific and 
South America.



Gathering Data

� The Pacific Tsunami Warning Center  was created to 
detect tsunamis. It main goal was to issue warnings to 
help people to get out of the way of the incoming tsunami. 

� It consist of two parts: network of sensors (to pin-point 
the tsunami) and a communication infrastructure (spread 
the word that the tsunami is coming). 

� The network of sensors consist of the earthquake 
seismographs and DART buoys.

� The seismographs determine where the earthquake hit 
and what strength. Keeping in mind a tsunami are usually 
generated from an earthquake of  M7.5 or greater.



Gathering Data
� The DART (Deep-ocean Assessment and Reporting of Tsunamis) consist of a sea-

bed bottom pressure recorders that can identify if a tsunami passes and transmits 
the information to the surface buoy. The surface buoy sends information to a 
satellite in the sky and then it sends the information to the Pacific Tsunami 
Warning Center. 

� The Pacific Tsunami Warning Centers can decipher the data and can report where 
potential tsunamis can make landfall. 

� If a chance is very probable watches are issued, which can lead to warnings and 
evacuations.



Watch, Warnings

and Evacuations

� When Watches and Warnings are issued they 
get relayed to the National Weather Service, 
and Emergency Alert System  by NOAA 
Weather Radio. It can be then broadcasted to 
TV, AM/FM radio, and cable TV.

� The tsunami warning systems has many ways of 
communication such as: instant messaging on 
cell phones, e-mail, faxes, radio, live audio 
broadcasting and sirens located in high 
populated areas.

� This can give many people enough time to 
evacuate and to reach higher ground. 

� If everyone took every warning seriously we 
could eliminate loss of life. 

� To eliminated loss of property we would need 
to evaluate how our cities are build, and cut 
down on coastal building where tsunami’s 
strike.
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