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Tsunami Warnings/Advisories
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Tsunami strikes in coastal areas can cause serious injury or fatalities and damage to buildings. When an earthquake occurs, JMA estimates
whether a tsunami has been generated. If disastrous waves are expected in coastal regions, JMA issues a Tsunami Warning/Advisory for each
region expected to be affected (66 individual regions are defined to cover all coastal areas of the country) based on estimated tsunami heights. JMA
also issues information bulletins on tsunami details such as estimated arrival times and heights. If no damage is expected, a Tsunami Forecast is
issued. Details of the forecast regions can be found on the JMA website (http://www.seisvol.kishou.go.jp/eq/eng/fig/tsunamiblock.pdf).
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Tsunami Warnings / Advisories
ERERCHRI D
ERDEEDTE
5 RREHE Estimated maximum tsunami heights ERER - FRRERBEELER
Criteria to issue < = %Algté’\‘\%ﬁﬁ
Category i cori BIETDFHE BAMERD .
Vit it Quantitative expression =R Action to be taken
( %3@‘7)[2%) For huge
Classification earthquakes™'
B eensaoms | 10N el eI R AR, DN
il HELTHTIME BEAFNBBINHBBLSH, A
= BABHE S0 BX BRI FRVIE VB, Ffbie
WETISEIERIE Tsunami height is expected m m Huge EPBEC)IVEERERIBRAN
Warning to exceed 3 meters. S5m ]&%&?%o
(Bm~5m) ERASRBENDE TR
BN FrENnZREOBE DBENEL,
E25 ] AEWETZAT I mE 3m =\ A tsunami is expected to hit land, and
= A 1= anybody in the area will be caught in its
Tsunami BA. 3mUTFOBE (Im~3m) High currents. Evacuate from coastal or river areas
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Tsunami Hézies People on solid ground need not evacuate.
Advisory = Anybody bathing or swimming in local waters
Tsunami height is expected should get out of the water and move away
to be up to 1 meter. from it immediately. Do not engage in fishing
or swimming activities nor approach the
coastal areas until the Advisory is cleared.
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JMA Definition of Tsunami Height
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The tsunami height is the height of the wave’s crest above normal
sea level (i.e., the assumed level when no tsunami is present).
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% 1 It takes time to determine the exact scale of earthquakes with a
magnitude of 8 or more. In such cases, JMA issues an initial warning
based on the predefined maximum magnitude to avoid underestimation
using qualitative terms such as “Huge” and “High.” When such values
are used, the warning is later updated in quantitative terms.

BHOBE
%

Tsunami Height

EREANEVEEOBENET
Normal Sea Level

RRIFR

Tsunami Information Bulletins
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Tsunami Information (Estimated Tsunami Arrival Time and Height)
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1HR Estimated tsunami arrival times and heights for forecast regions expected
to be affected.
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Tsunami Information (High Tide Time and Estimated Tsunami | High tide times and estimated tsunami arrival times at selected points.
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Tsunami Information (Tsunami Observations)
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Tsunami arrival times and heights based on observation using tide
gauges or tsunami meters.*?
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Tsunami Information (Tsunami Observations at Offshore Gauges)
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Tsunami arrival times and heights based on observation using offshore
gauges, and related tsunami heights in coastal areas of corresponding
forecast regions based on offshore observations.*?
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3% 2 Issuance of Tsunami Information based on tsunami observations
® JMA announces arrival times and initial movement (rise/fall) of the
observed first waves in coastal areas as well as the arrival times and
scale of the highest waves observed as of the time of issuance.
® When a Major Tsunami Warning and/or a Tsunami Warning is in
effect and observed tsunamis appear to be smaller than estimated,
JMA uses the phrase “Currently Observing” rather than actual values
to keep people aware that higher waves may still approach.
Criteria for issuance of exact-value maximum heights observed in coastal areas:
« For areas where Major Tsunami Warnings are in effect:
Observed height > 1 m
« For areas where Tsunami Warnings are in effect:
Observed height = 0.2 m
+ For areas where Tsunami Advisories are in effect:
Issued for all observed heights (“Slight” for very small waves)
Tsunami waves are expected to hit repeatedly and waves arriving later
maybe higher.
% 3 JMA sets criteria for offshore tsunami observation in the same way
and issues “Currently Observing” announcements.

Points to note regardmg Tsunami Warnings/Advisories and Tsunami Information
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@ Tsunamis may hit before warnings are issued if the source
region is near the coast.

® Warnings/Advisories may be updated based on the
earthquake’s magnitude after careful surveying or observed
tsunami heights.

@ Tsunami heights may exceed estimates in some regions
due to coastal topography and other factors.

® Estimated tsunami arrival times are the earliest predictions
for each tsunami forecast region. As the arrival time in each
region depends on the location, tsunamis may hit some
coastal areas tens of minutes or more after the estimated
time.

AT Tsunami Forecast
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Forecasted sea level changes
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Message
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Continued slight sea level changes are expected
after Tsunami Advisories are cancelled
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Particular attention is needed when fishing, swimming or engaging in other marine activities
because tsunami-related sea level changes have been observed and may continue for a while.
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A tsunami height less than 0.2 m is expected
is needed.
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No damage is expected because sea level changes will be less than 0.2 m; no particular action
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No tsunami is expected
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No tsunami is expected. (To be included in Earthquake Information bulletins.)
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When large earthquakes occur in ocean areas, the seafloor rises
or sinks. This causes massive amounts of water on the seafloor to
move up or down, and this movement spreads out in all directions
in the ocean. The resulting waves are called tsunamis.

Tsunami waves propagate more slowly as the sea becomes
shallower. As a result, trailing waves catch up with those ahead
nearer the coast, and the tsunami grows much higher. Even if a
tsunami does not seem very high offshore, it can turn into a big
wave near the coast. Although tsunamis slow down as the water
becomes shallower, they are too fast to outrun.

If you feel strong shaking or weak ground motion for an extended
period in a coastal area, or if a Tsunami Warning is in effect, do not
approach coastal areas. Leave coastal or riverside areas
immediately and evacuate to a safer place such as high ground or
an tsunami evacuation building.

Tsunami Generation and Speed
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Tsunami generation
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Mechanism behind tsunami generation
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Tsunami propagation speed
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Tsunamis
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Wavelength: several to hundreds of kilometers
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Seawater welling up from the ocean bed to the surface sweeps into coastal areas.

Unlike wind waves, tsunamis are massive amounts of water
welling up from the seafloor to the surface and sweeping fairly
large wavelengths into coastal areas. When tsunamis move inland,
leading waves wash away things in their path; when they recede,
they drag flotsam such as debris from destroyed house into the sea
all at once. As this mechanism gives them terribly destructive
power. Tsunami waves less than 50 cm high can cause injury to
people and damage to buildings.
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Wind Waves
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‘Wavelength: several to hundreds of meters
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Only sea surface water floods coastal areas.
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Once an earthquake occurs, Tsunami Warnings/Advisories must
be issued immediately to enable evacuation before waves strike
coastal areas. To enable immediate issuance, JMA has conducted
computer simulation of tsunamis with earthquake scenarios
involving various locations and magnitudes, and the results related
to tsunami arrival times and heights are stored in a database. When
a large earthquake occurs, the operation system quickly calculates
its hypocenter and magnitude, searches the tsunami database with
reference to these calculations, and selects the most closely
matching results. JMA then issues Tsunami Warnings/Advisories
using estimated tsunami heights for each coastal region expected
to be affected.

R, <Y=Fa it @&~ f}
Hypocenter/magnitude determination ;
TR

Database search

BERRERN- RN
Retrieval of results for

warning messages

R = ﬁYlun.ﬂlW‘mmg
Warnings/Advisories =

R
TaunamiWaming

I e

Database

KFEFICH B REFTR

International Cooperation in the Pacific
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1 (H Geographical coverage and forecast points (white dots)
BELT, ZROTARHERREICRALTOET, of the Northwest Pacific Tsunami Advisory (NWPTA)

JMA operates the Northwest Pacific Tsunami Advisory Center
(NWPTAC), which covers the northwestern Pacific and some of its southwestern part, and on an interim basis, the South China Sea region.

NWPTAC monitors earthquakes in the region. When a large tsunamigenic earthquake occurs, NWPTAC promptly issues tsunami
advisories to countries in the region. NWPTAC operates under the framework of the Intergovernmental Coordination Group for the Pacific
Tsunami Warning and Mitigation System (ICG/PTWS) and contributes to tsunami disaster mitigation for each country in the region in
cooperation with the USA’ s Pacific Tsunami Warning Center (PTWC), which is responsible for monitoring earthquakes and tsunamis and
providing information for the whole Pacific area. Advisories from NWPTAC include information on estimated tsunami heights, which is not
provided in PTWC bulletins.

JMA also monitors earthquakes in the Sea of Japan and provides tsunami forecasts for surrounding countries.
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