











Tsunami Forecast Point

The location where the Tsunami Warning Centre, or other
organization, provides an estimate of tsunami arrival time
and/or wave height. They may correspond to important
coastal cities or populations, and/or to the locations of sea
level gauges.

Tsunami Threat Levels

Describes the types of tsunami threats according to its
potential hazard and impact to people, structures, and
ecosystems on land or in near-shore marine environments.
Depending on the type of threat, a NTWC may issue a
warning, watch, advisory, or an information bulletin or
statement.

Land Inundation Threat. Tsunamis that threaten land can inundate
coastal communities possibly causing significant destruction
if there is a major land threat. When there is a land threat,
people should immediately evacuate tsunami hazard zones.

Marine Coastal Waters Threat. Tsunamis that are a marine threat
may generate strong local currents in coastal waters. When
this is a marine threat, people should stay out of the water
and away from the open ocean or inlets of water.

No Threat. Tsunamis that are no threat are not expected to cause
damage.

Tsunami Warning

A tsunami warning is an alert, usually issued by a National
Tsunami Warning Centre (NTWC), to indicate that a tsunami

hazard is expected and imminent. A tsunami warning
may be issued for different levels of tsunami threat. For
example, a low-level threat is one characterized by small
sea level changes and strong ocean currents, and the
tsunami is only a hazard at beaches, in harbours, and
for recreational ocean activities. During a major threat,
high amplitude waves along with powerful currents can
be expected and could cause significant inundation and
complete destruction of most near-shore structures.
Dangerous waves may continue for several hours after
arrival of the initial wave.

Different levels of warning should trigger different types of
response by emergency officials and by the at-risk public.
Appropriate public safety action taken when there is a
major threat includes the evacuation of low-lying coastal
areas, and the repositioning of ships to deep waters if there
is time. Warnings may be updated, adjusted geographically,
downgraded, or cancelled. To provide the earliest alert,
initial warnings are normally based only on seismic
information. Threat levels may be given different names by
different countries depending upon their language and the
standard nomenclature they use for other hazards such as
weather events.

In Japan, there are 66 coastal forecast regions, and
warnings are issued specifically for each. There are three
levels of threat based on the tsunami height forecast (major
tsunami warning, tsunami warning, and advisory).

JMA tsunami forecast regions [left] and 11 March 2011 Japan
tsunami warning (top). The entire eastern coast of Japan was
placed on alert 28 minutes after the M9.0 earthquake, with
northern Japan under a Major Tsunami and the rest of the Pacific
coast under a tsunami warning or advisory. All warnings and
advisories were cancelled after 2 days, 3 hours and 12 minutes.
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Tsunami Warning Cancellation

A warning will be cancelled when damaging waves have
stopped coming ashore. A cancellation is issued when sea
level readings indicate that the tsunami is below destructive
levels and subsiding in most monitored locations.

The 29 September 2009 Samoa tsunami starting flooding Pago Pago Harbour 11 minutes after the earthquake,
and the second wave, 14 minutes later, overtopped banks, pushing boats onto the roofs off shore-side buildings,
American Samoa. Photo courtesy of R. Madsen.

TWC

Tsunami Warning Centre. Centre that issues timely
tsunami messages to emergency response agencies and/
or the public. International TWC messages are advisory
to a country’s TWFP. National TWC (NTWC] messages
are advisory to the country’s official emergency agencies.
International TWCs monitor and provide tsunami
information to Member States on potential distant and
regional tsunamis using global data networks, and can
often issue messages within 10 minutes of the earthquake.
Local TWCs monitor and provide tsunami information on
potential local tsunamis that will strike within minutes.
Local TWCs must have access to continuous, real-time,
densely-spaced data networks in order to characterize the
earthquakes within seconds and issue a warning within
minutes.
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An example of an International Tsunami Warning Centre
(ITWC] is the Pacific Tsunami Warning Center that provides
international tsunami alerts to the Pacific. Examples of
Regional ITWC's are the NWPTAC operated by the Japan
JMA, and the WCATWC operated by the US NOAA. In the
Pacific, these centres, along with long-time national
centres in Chile, France, and Russia, also act as national
TWCs providing tsunami warnings for their countries.

In the IOTWS, RTSP issue products to NTWCs through a
secure service. In the PTWS and CARIBE-EWS, PTWC,
NWPTAC, and WCATWC issue products simultaneously
to TWFPs and the public. In the NEAMTWS, TWPs issue
products to NTWCs and TWFPs.
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Tsunami Warning Centre Products

Tsunami Warning Centres issue four basic types of
messages: 1) information bulletins when a large earthquake
has occurred but there is little or no tsunami threat; 2)
local, regional, or basin-wide watch, advisory, or warning
bulletins when there is an imminent tsunami threat; 3)
cancellation bulletins when destructive tsunami waves
are gone; and 4) tsunami communication test messages
to regularly exercise the system. Tsunami Messages
should contain useful emergency official decision-making
information, namely the tsunami’s urgency, its severity, its
certainty, and the area it will affect. To provide the earliest
alert, initial warnings are based only on the faster arriving
seismic information, specifically earthquake location,
magnitude, and depth. Tsunami messages are updated
regularly, or as needed, or cancelled when the threat
is gone.

Tsunami Messages are structured in a consistent manner,
and should contain the following:

Message Header (Message Number, Issuing Centre,
Issue Time), Message Type and Affected Area; Authority
Statement; Earthquake Parameters; Tsunami Wave
Measurements (as they become available); Evaluation
Statement or Assessment of Threat [may include advice on
appropriate response actions, certainty; Estimated Arrival
Times; Wave Forecasts); and Next Message Schedule.

TWFP

ICG Tsunami Warning Focal Point. 7x24 contact person,
or other official point of contact or address for rapidly
receiving and issuing tsunami event information (such
as warnings). The Tsunami Warning Focal Point either
is the emergency authority (civil defence or other
designated agency responsible for public safety], or has
the responsibility of notifying the emergency authority of
the event characteristics (earthquake and/or tsunami), in
accordance with national standard operating procedures.
The Tsunami Warning Focal Point receives international
tsunami advice from PTWS centres (PTWC, WCATWC,
NWPTAC within the JMA), IOTWS RTSPs (in 2012, Australia,
India, Indonesial, NEAMTWS Candidate TWPs (in 2012,
France, Turkey, Greece) or other regional international
warning centres.
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TWP

Tsunami Watch Providers are accredited NEAMTWS NTWCs
willing and able to provide tsunami alert information to
other Member States at designated Forecast Points; Watch
Recipients are those TWFPs choosing to receive such
information; usually they will themselves be NTWCs. In
order to be recognized as part of the NEAMTWS, Candidate
TWPs must meet a number of requirements and be
approved by the ICG/NEAMTWS. Member States will have
the freedom to decide from which TWP they would like to
receive tsunami watch messages, and can receive tsunami
watch messages from more than one TWP.

UNESCO

United Nations Educational, Scientific and Cultural
Organization. Established in 1945, UNESCO promotes
international cooperation among its Member States in the
fields of education, science, culture and communication.
Today, UNESCO works as a laboratory of ideas and standard
setter to forge universal agreements on emerging ethical
issues. The Organization also serves as a clearinghouse
that disseminates and shares information and knowledge,
while helping Member States to build their human and
institutional capacities in diverse fields. The UNESCO
Constitution states: “Since wars begin in the minds of men,
it is in the minds of men that the defences of peace must be
constructed.” (http://www.unesco.org/)

WDS and NGDC

International Council of Science (ICSU) World Data System
was created through a decision of the General Assembly
of the ICSU in its 29th Session in 2008. WDS builds on
the 50-year legacy of the ICSU World data Centre (WDC])
system. WDS promotes disciplinary and multidisciplinary
applications with a broader disciplinary and geographic base
build on the potential offered by advanced interconnections
between data management components. At the moment,
includes 49 Member organizations.

NOAA's National Geophysical Data Center (NGDC) operates
a collocated World Data Service for Geophysics which
includes the Marine Geology and Geophysics Division
that manages global geophysical, sea floor, and natural
hazards data, including tsunamis. These data cover time
scales ranging from seconds to millennia and they provide
baseline information for research in many disciplines.

(http://www.icsu-wds.org/, http://www.ngdc.noaa.gov/
hazard/)
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Mean sea level

Meteorological tsunami (meteotsunami)
Microtsunami

Modified Sieberg sea-wave intensity scale

National Geophysical Data Center (NGDC])

Ocean-wide tsunami
Operational Users Guide for the
Tsunami Warning System

Overflow

Paleotsunami

Post-tsunami survey

Probabilistic Tsunami Hazard
Assessment (PTHA)

Probable maximum water level

PTWC

Recession
Reference sea level
Refraction diagrams
Regional tsunami
Rise

Runup

Runup distribution

Sea level

Sea level station

Sea Surface Height

Seiche

Seismic sea wave

Sieberg tsunami intensity scale
Significant wave height
Spreading

Subsidence (uplift)

Teletsunami

Tidal wave

Tide

Tide amplitude
Tide gauge

Tide station
Travel time

Travel time map
Tsunameter
Tsunami

Tsunami All-Clear
Tsunami amplitude
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INTERNATIONAL TSUNAMI INFORMATION CENTER A UNESCO/IOC - NOAA Partnership 737 Bishop Street, Suite 2200, Honolulu,
Hawaii 96813, USA Tel: (1) 808-532-6422, Fax: (1) 808-532-5576. http://www.tsunamiwave.info, E-mail: itic.tsunamif@noaa.gov

Located in Honolulu, the International Tsunami Information Center (ITIC) was established on 12 November 1965 by the Intergovernmental
Oceanographic Commission (I0C) of the United Nations Educational, Scientific, and Cultural Organization [UNESCO). The first session
of the International Coordination Group for the Tsunami Warning System in the Pacific (ICG/ITSU) convened in 1968. In 2006, the ICG/
ITSU was renamed as the Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System (ICG/PTWS) to
emphasize the comprehensive nature of risk reduction.

The ITIC thanks the following scientists for their review assistance: Thorkild Aarup, Jose Borrero, Paula Dunbar, Fumihiko Imamura,
Osamu Kamigaichi, Laura Kong, Emilio Lorca, Charles McCreery, Modesto Ortiz, William Power, Alexander Rabinovich, Kenji Satake,
Francois Schindele, Fred Stephenson, Costas Synolakis, and Masahiro Yamamoto.

International Tsunami (ITSU) wave courtesy of Aqualog, France.
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