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INTRODUCTION
• Fiji is located in the southwest Pacific Ocean at the midpoint of 

the opposing potential tsunami sources, the Tonga Trench and 
New Hebrides Trench, therefore is vulnerable to tsunamis. 

• Earthquake Generated Tsunami in 1953, a 6.7 M
September 14th at 12.26 pm and has been the most destructive 
earthquake in Fiji’s history. 
• A 2 m wave height was seen from the Suva Port.
• The earthquake killed eight people, and there were 20 cases of 

serious injuries
• Volcano Generated Tsunami from Hunga Tonga-Hunga Ha’apai

Volcano on 15th January 
• Generated a 20meter wave that killed 4 people in Tonga
• This tsunami inundated coastal areas of Lau and Lomaiviti Group 

Kadavu and southern coast of Viti Levu.
• This tsunami follow a leading sonic boom (sound-wave) heard across 

the Fiji Group. 



The tectonic setting of the Fiji region
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1. Trenches
2. Basins
3. Spreading Ridges
4. The Fracture Zones
5. Extension field 

Relative plate motions adopted from http://ofgs.aori.u-tokyo.ac.jp/~okino/platecalc_new.html
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SEISMICITY MAP (1986-2015)



DANGEROUS EARTHQUAKES - GLOBAL

Click below
for video

EQ-Tsunami
1901-2021



q 80% caused by earthquakes
q Shallow, undersea/near coast
q Magnitude 8+ (M7+)

1901-2021

DANGEROUS EARTHQUAKES & TSUNAMIS



• Earthquake data provided by USGS 
• Seismic Explorer is based on Seismic Eruption, a program created by Alan L. Jones at 

the State University of New York at Binghamton
• https://seismic-explorer.concord.org/

EARTHQUAKE DATA

http://serc.carleton.edu/resources/23210.html
https://seismic-explorer.concord.org/


VOLCANOES 



SOURCE LOCATION

SOURCE GENERATION

DEADLY TSUNAMIS – GLOBAL (1620 B.C to A.D. 2022)
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Deciding to issue warnings – Facts 

o JMA Warning timely, incl wave forecast 3+ m                                                             
(but was underestimate)

o Small waves can be dangerous                                                       
Laboratory expts show waves 30 cm flow depth cause                           
people to lose balance / cars to float

o Swift-moving waves are dangerous                                                     
especially later waves as debris-laden rivers                                            
and/or walls of water.  

o Most people evacuated.  Some did not.
Only 5% died, nonetheless, it was ~18,000

Þ NTWC DECISIONS MUST BE CONSERVATIVE (ENSURE SAFETY)                   
Þ FOR LOCAL, PUBLIC SELF-EVACUATES - DO NOT WAIT FOR NTWC



11 MARCH 2011:  JAPAN TSUNAMI

Click below
for video



11 MARCH 2011:  KESENUMA, JAPAN

Click below
for video



Onagawa, Miyagi Pref. 

www.town.onagawa.miyagi.jp：
Fatality：455，Missing：739 (Pop.10,010). 12% of population were killed or missing.
Destroyed houses/buildings： 4432. 70％ of houses in town was severely damaged.

Koshimura, 2011



Koshimura, 2011
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Onagawa, Japan

Koshimura, 2011



Before                         After

Sendai, Japan, March 11, 2011

Expect Fast Flooding - Have a Personal Plan
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Time series of tsunami inundation interpreted from 
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Flow Depth – Humans 

Velocity > 2-3 m/s (7-11 km/hr, 4-7 mph, 4-6 kts)
Water Flow depth (m)  



FIJI SEISMOLOGICAL NETWORK 
• Local Broadband Seismic Stations - Tailevu, Dogotuki, 

Taveuni, Lakeba, Kadavu & Yasawa
• Auxiliary Station – Monasavu 



Local Source

• Earthquake Generated 
• Vanuatu-Fiji-Tonga source– Estimated time of arrival is 

less than 1.5 hours for Fiji

• Eg. September, 14th 1953 –Suva Earthquake 
• Magnitude-6.7 Ms, Depth- 21km 
• Wave height ;

• Nakasaleka- 5m
• Suva- 5m
• Levuka & Savusavu- 3m

• 8 fatalities & 20 cases of serious injuries
• The Suva Wharf, bridges, buildings, and 

water reticulation facilities in southeast 
Viti Levu faced severe damages. 



Local Source

• Volcano Generated 
• Hunga Tonga Hunga-Ha’pai 

Volcano on the 15th of January
• Generated a 20meter wave that 

killed 4 people in Tonga
• This tsunami inundated coastal 

areas of Lau and Lomaiviti 
Group Kadavu and southern 
coast of Viti Levu.

• This tsunami follow a leading 
sonic boom (sound-wave) heard 
across the Fiji Group. 



Regional Source

• A tsunami generally within 
1,000 km or 1.5-3 hours 
tsunami travel time from 
its source. 

• Eg -29th September, 2009 
in the Samoa Region. 

• Mag- 7.9, Depth- 15km
• Casualties- 189 in Samoa
• This tsunami was reported 

to have inundated 
Savusavu, Natewa Bay 
and a few coastal areas in 
Vanua Levu. 

Source: PTWC



Distant Source

• A tsunami generally more 
than 1,000 km or more 
than 3 hours tsunami 
travel time from its source.

• Eg- 25th May, 1960- Great 
Chile Earthquake

• Mag- 9.6, Depth- 33km 
• Casualties- 6,000
• This tsunami was 

reported to have 
inundated Savusavu, 
Natewa Bay and a few 
coastal areas in Vanua 
Levu. 

Source: NOAA



FIJI NATIONAL TSUNAMI WARNING 
SYSTEM 



WARNING PRODUCTS/ ALERT 
LEVELS 

Warning Products Alert Level Public Action Potential 
Hazard 

Tsunami Information Information 
Statement

No action suggested 
at this time

No threat or very distant 
event for which hazard has 
not been determined

Tsunami Watch Watch Be prepared to take 
action
Stay tuned to local 
radio/TV

Tsunami Possible
Alert level may change once 
more information is known

Tsunami Advisory Advisory Stay out of the water 
and away from the 
shore

Strong currents and waves 
dangerous to those in or 
very near coastal waters

Tsunami Warning Warning Move to high ground 
or inland 
immediately

Dangerous coastal flooding 
and powerful currents
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