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We have gone a long way…
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1948 the Honolulu Magnetic Observatory, under the US 
Coast and Geodetic Survey (USCGS)established

1952.  The Japan Meteorological 
Agency started its national tsunami 
warning center

1965 - IOC Working Group on the International Aspects of 
the Tsunami Warning System in the Pacific, organized by the 
USCGS on behalf of the IOC, Honolulu, 27-30 April 1965

The tragedy brings world attention 
to the dangers of tsunamis in 
every nation and initiates the 
development of warning and 

mitigation systems in the Indian 
Ocean

Indian Ocean (ICG/IOTWS), 
Caribbean and Adjacent Seas
(ICG/CARIBE-EWS), 
Mediterranean and North Eastern
Atlantic (ICG/NEAMTWS) 
(IOC/XXIII-11, 12, 13, June 2005)







GLOBAL TSUNAMI WARNING AND MITIGATION SYSTEM

NEAMTWS
North Eastern Atlantic, Mediterranean
and connected seas Tsunami Warning
and Mitigation System

Accredited TSPs: 
CENALT 
Centre d'Alerte aux Tsunamis of France
IPMA
Instituto Portugues do Mar e da Atmosfera            
of Portugal
INGV
Istituto Nazionale di Geofisica e Vulcanologia of Italy
KOERI
Kandilli Observatory and Earthquake Research
Institute of Turkey
NOA 
National Observatory of Athens of Greece
Planned NEAMTWS

Services provided by the US National
Tsunami Warning Center are outside
the framework of the IOC-coordinated
tsunami warning systems

CARIBE-EWS
Tsunamis and Other Coastal
Hazards Warning System for the
Caribbean and Adjacent Regions 

PTWC TSP
Pacific Tsunami Warning Center /
NWS/NOAA of USA
Planned TSP PTWS, CARIBE-EWS

Intergovernmental Oceanographic Commission of UNESCO
2025 www.ioc-tsunami.org

PTWS
Pacific Tsunami Warning
and Mitigation System

NWPTAC TSP
Northwest Pacific Tsunami
Advisory Center / 
Japan Meteorological Agency

PTWC TSP
Pacific Tsunami Warning Center / 
NWS/NOAA of USA

SCSTAC TSP
South China Sea Tsunami Advisory
Center / National Marine
Environmental Forecasting Center
of P. R. China

IOTWMS 
Indian Ocean Tsunami
Warning and Mitigation System

InaRTSP
Indonesian Regional Tsunami Service Provider
ITEWC TSP
Indian Tsunami Early Warning Centre
JATWC TSP
Joint Australian Tsunami Warning Centre

Service iprovided by the InaTEWS
Indonesian Tsunami Early Warning System at
the BMKG, outside the framework of the IOC-
coordinated tsunami warning systems

CTIC  Caribbean Tsunami 
Information Centre (Barbado

ITIC  International Tsunami 
Information Centre (USA, Chile, IOC)

IOTIC Indian Ocean Tsunami
Information Centre (Indonesia)

NEAMTIC NEAM Tsunami
Information Centre (IOC)



Palu, Indonesia Sunda strait, Indonesia Tonga2011

The Group decided to establish a 
specific Ad Hoc Team on Meteo-

tsunamis &Ad Hoc Team on Tsunamis 
Generated by Volcanoes

2011 Tōhoku 
earthquake 

and 
tsunami

2015

2018

2018
2022

Inter-ICG Task Team on Hazard 
Assessment Related to Highest 
Potential Tsunami Source Areas

Volcano generated tsunami

Landslide generated tsunami

December 18, 2018 December 30, 2018

2016 ->Recent case studies demonstrated complexity 
and variability, as well as importance of other types of 
tsunami sources and that earthquake generated 
Tsunamis can happen in any subduction zones.

Minamisoma, Fukushima prefecture, Japan. 2011
March 11, Mw 9.0, Honshu, Japan earthquake and
tsunami. (Credit: AFP/AFP/Getty Images.)

Photo 1. Damaged sea level station the day 
after the 27 February 2010 tsunami, 
Talcahuano, Chile 
Photo by Rodrigo Núñez Gundlach

2010
Chile



Despite the 
progress we still 
have work to do
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5.4 STORM SURGES AND TSUNAMIS
Tide gauges provide the longest records available for studies of historic storm surges. Tide gauge data 
also are being used operationally for storm surge monitoring and modeling [Flather, 2000; Alvarez 
Fanjul et al., 2000; Pérez et al., 2012]. The examination of storm surge signals requires high-frequency 
data, with a real-time reporting capability if operational activities are being supported. Dense regional 
networks are required in regions of intense tropical (e.g., Bay of Bengal) and extratropical (e.g., 
Western Europe) storm activity.
The devastating tsunamis originating in Sumatra (2004) and Japan (2011) have highlighted the value of 
tide gauge data for regional tsunami warning. Most tide gauges remained operational during both 
tsunamis despite turbulent water conditions and strong wave-driven forces (Figure 5). The use of 
solar and battery powered water level stations that transmit data without reliance on the local 
power grid has proven to be an effective approach for a low-cost, distributed tsunami warning 
system. For this purpose, high-frequency tide gauge data must be available in near-real time (e.g., 5-15 
minutes) as the data are collected. A basin-wide distribution of stations is needed, with additional 
stations positioned in earthquake zones where tsunamis are generated. Near tsunamigenic zones such 
as Japan or Indonesia, or in smaller basins such as the Mediterranean, shorter data latencies (1-2 
minutes) are preferable.
GLOSS cannot maintain complete (or high density) storm surge and tsunami water level systems, 
these are best handled at the national and regional levels, but GLOSS Core stations can be configured 
to support storm surge and tsunami warning, thereby contributing to regional infrastructure and 
serving as best practice stations. For storm surge and tsunami research, a valuable contribution from 
the GLOSS programme would be the assembly and serving in delayed mode of as many high frequency 
time series that are affected by surge and tsunami events. 11
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