
 
 

 
 
 
 

 



Pacific Tsunami Warning System
A Half-Century of Protecting the Pacific

1965-2015

P
a

cific T
su

n
a

m
i W

a
rn

in
g

 S
ystem

  •  A
 H

a
lf-C

en
tu

ry o
f P

ro
tectin

g
 th

e P
a

cific 19
6

5
-2

015



Table of Contents

Foreword and Reflections  .   .   .   .   .   .   .   .   .   . 2
Foreword  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        3

Reflections 
	 Canada .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                       4

	 Chile  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        6

	 France .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   8

	 Japan .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                       10

	 Russian Federation .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 12

	 USA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        14

Personal Reflections

	 Tsunamis and Science – Hiroo Kanamori  .   .   . 16

	 Tsunamis and Science – Kenji Satake  .   .   .   .   . 17

	 Tsunami Warning – Charles McCreery .  .  .  .     18

	 Tsunami Warning and Mitigation -  
	 Eddie Bernard .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                  19

	 Tsunami Warning and Mitigation -  
	 George Pararas-Carayanis  .   .   .   .   .   .   .   .   .   .   . 20

	 Tsunami Preparedness - Fumihiko Imamura  .  21

	 Tsunami Preparedness - Laura Kong .  .  .  .  .      22

Preface  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        25

Acknowledgments  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                  26

Introduction  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  28

Key Tsunami Events  .   .   .   .   .   .   .   .   .   .   .   .  30
Introduction  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 31

1700 January 27, Mw 9 
Cascadia Subduction Zone  .   .   .   .   .   .   .   .   .   .   .   .   . 34

1946 April 1, Mw 8.6 
Aleutian Islands, Alaska  .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 36

1952, November 4, Mw 9.0 
Kamchatka, Russia .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 38

1960 May 22, Mw 9.5 
Southern Chile .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 40

1964 March 27, Mw 9.2  
Southern Alaska  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 44

1976 August 16, Mw 8.0  
Mindanao, Philippines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                46

1992 September 2, Mw 7.7  
Nicaragua .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                       48

1998 July 17, Mw 7.0 
Papua New Guinea .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                  50

2004 December 26, Mw 9.1 Northern Sumatra,  
Indonesia  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                       52

Tsunamis in the Indian Ocean 
Starting the IOTWS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                  54

2009 September 29, Mw 8.0  
Samoa Islands .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                     56

2010 February 27, Mw 8.8  
South-Central Chile  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 58

2011 March 11, Mw 9.0 
Honshu, Japan .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 60

Evolving the PTWS .  .   .   .   .   .   .   .   .   .   .   .   .  64
Introduction .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                      65

1960-1965: Call for Action  .  .  .  .  .  .  .  .  .  .  .  .  .              66

1965: Establishing the System .  .  .  .  .  .  .  .  .  .  .            68

1965-1975: Setting up the System .  .  .  .  .  .  .  .  .          70

1975-1985: Densifying Networks,  
Adding Computers .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                  74

1985-1995: Reducing Unnecessary Warnings .  .  .    78

1995-2005: Addressing Regional and  
Local Tsunamis  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                    82

2005-2015: Real-time Tsunami Forecasting .  .  .  .     88

Science and Technology .   .   .   .   .   .   .   .   .   .  94
Introduction .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                      95

Seismic Monitoring, Detection, & Analysis .  .  .  .     96

Sea Level Monitoring and Detection  .  .  .  .  .  .  .       100

Forecast Modelling .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                 104

Warning Communications .  .  .  .  .  .  .  .  .  .  .  .  .             106

Hazard Risk Assessment – Looking back in  
History .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        108

Hazard Risk Assessment – Engineering  
Stronger Structures .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                 110

Hazard Risk Assessment – Ports and Harbors  .   .  114

Policy  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  116

Historical Databases  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                118

Disaster Management and Tsunami 
Preparedness  .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 120

Introduction  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  121

Education and Awareness  .  .  .  .  .  .  .  .  .  .  .  .  .             122

Evacuation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                     126

Exercises  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                      128

Training  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                       130

Media  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        132

Indigenous Knowledge  .   .   .   .   .   .   .   .   .   .   .   .   .   .  134

Warning Centers  
and Organizations .   .   .   .   .   .   .   .   .   .   .   .   136

Introduction .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                     137

Pacific Tsunami Warning Center (PTWC) .   .   .   .   .  138

International Tsunami Information Center (ITIC) .  .  140

Intergovernmental Oceanographic Commission  
(IOC) of UNESCO  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  142

Japan Meteorological Agency (JMA) .  .  .  .  .  .  .       144

National Tsunami Warning Centers  
and Systems .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                    145

International Union of Geodesy and  
Geophysics (IUGG) Tsunami Commission .  .  .  .  .    156

ICSU World Data System .  .  .  .  .  .  .  .  .  .  .  .  .  .             157

PTWS Today and Tomorrow  .   .   .   .   .   .   .   158
PTWS Today .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                    160

PTWS Tomorrow .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  162

Appendices .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 164
Pacific Tsunamis Causing >99 Deaths  .   .   .   .   .   .  165 

Lessons Learned from Surviving a Tsunami .  .  .  .    168

Survivor Accounts - Pacific tsunamis  .   .   .   .   .   .   .  170

ICG/ITSU and ICG/PTWS Meetings and Meeting 
Participation  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  172

ICG/ITSU and ICO/PTWS Group Photos  .  .  .  .  .     176

ITIC and PTWC Directors  .   .   .   .   .   .   .   .   .   .   .   .   .  180

IUGG Tsunami Commission Meetings  .   .   .   .   .   .  182

Glossary of Terms .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                 184

Acronyms  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                      186 
 


