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« Look out for collapsing concrete-block walls

« Be careful of falling signs and broken glass ‘ ‘ ‘ ‘ -
At Home r— SA¢ s SA? —
* Protect your head and shelter h L
under a table v
* Don’t rush outside BRE /N T
« Don’t worry about turning off cDYE, FYYIC
the gas in the kitchen Lo DhES
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In Public Buildings

+ Follow the attendant’s instructions
\ + Don’t rush to the exit

On Buses or Trains
« Hold on tight to a strap or
a handrail

— Disaster prevention and mitigation efforts —
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/ FEEHSEETB=8HIC Tips to Protect Yourself from Tsunamis
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1. Leave coastal areas immediately and evacuate to a safe place™ if strong shaking (seismic intensity of 4 or greater) or

weak but long-lasting slow shaking is felt.
2. Even if you do not feel shaking, leave coastal areas immediately and evacuate to a safe place™ if a Tsunami Warning is issued.
3. Use TV, radio and/or the Internet to obtain accurate information.
4. Do not go to the seashore to engage in bathing or fishing activities when a Tsunami Advisory or Tsunami Warning is in effect.
5. Remain on alert until the warning is cancelled, as tsunamis may strike repeatedly.

% Such as high ground or tsunami evacuation buildings.
TTHESRDERDT,
FUBEWEARZBIEL GEHELELLS!
If you evacuate from tsunami, never think it's safe here and keep
retreating to higher grounds.
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A scene of tsunami disaster prevention education video“Escape The

Tsunami !” j
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Photographs of damage due to the 2011 off

the Pacific coast of Tohoku Earthquake

The 2011 off the Pacific coast of Tohoku Earthquake of March
11, 2011, left behind an immense trail of destruction.

Based on lessons learned from the serious damage caused by the
tsunami that the earthquake triggered, JMA has stepped up its
efforts to issue prompt, appropriate warnings and information on
earthquakes/tsunamis in order to mitigate disasters and help
protect the life and property of the public.

When large earthquakes strike in the vicinity of Japan, JMA
promptly analyses seismic and other relevant data and issues a
variety of reports and warnings with regard to earthquakes and
tsunamis. Such reports include Earthquake Early Warnings,
Tsunami Warnings/Advisories and a wide variety of others.

This publication highlights the various types of information and
warnings issued, and outlines JMA’s monitoring network and system,
which operates around the clock.

It is intended to raise awareness of the reports issued by JMA to
prevent and mitigate disasters caused by earthquakes and tsunamis.
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Earthquakes around the World
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The image on the right shows worldwide
earthquake distribution and clearly
indicates areas where earthquakes occur
and those where they do not. Although
many strike near plate boundaries, they 60 |
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The largest earthquake anywhere in the world since 1900 hit
Chile on May 23, 1960, generating a tsunami (known as the 1960
Chilean Tsunami) that left 142 dead or missing even in Japan.

“The 2011 off the Pacific coast of Tohoku Earthquake” was the
fourth largest ever in terms of scale.
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Largest Earthquakes Since 1900
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World distribution of earthquakes (based on USGS data)
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[RAETHE] £+ SERABHEICHOTECTSIRMERNE £ RIBOAXTFMEICE SRS (BEHRIEEE)
R BAREADOERDEE (2001 F~2011F, M5LLE) AT fRRFHEMLREZORT AT BERROKTF

4R FEBFT (B LOMRITIBHZETRY) RYZFa—F
X (Date JST) Location (shown on the upper right map) (Magnitude)
1 1960 05 23 | F') (Chile) 9.5
2 1964 03 28 72 A7 (Prince William Sound, Alaska) 9.2 Xigf;gég
3| 2004 12 26 | AVFRIT7. AR M BILERFESH (Off the West Coast of Northern Sumatra) 9.1 HinI S
. 3#The numbers in
BA. =BEH (Near the East Coast of Honshu, Japan) the table correspond
4 2011 03 11 IERE234E (2011 4F) FALHhA AT FhthE 9.0 to those on the
The 2011 off the Pacific coast of Tohoku Earthquake map above.
5 11952 11 05 | ALFvvAHH¥E (Kamchatka) 9.0
6 | 2010 02 27 | F'. XU (Offshore Maule, Chile) 8.8
7 1906 02 01 T 7 FJLH (Off the Coast of Ecuador) 8.8
8 | 196502 04 | 7ZRAH. 7Y1—>v5IE (RatIslands, Alaska) 87
9 2005 03 29 AV RERIT. AR ZEIEER (Northern Sumatra, Indonesia) 8.6
10 | 1950 08 15 FAY b, 7Y Ly (Assam - Tibet) 8.6
11| 2012 04 11 AV RRYT AR NS BALERFET M (Off the west coast of northern Sumatra ) 8.6
12 | 1957 03 09 TZAH. 72—+ 5B (Andreanof Islands, Alaska) 8.6
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Seismic Activity in and around Japan
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Around Japan, the oceanic Pacific Plate and the
Philippine Sea Plate subduct beneath the continental
North American Plate and the Eurasian Plate by
several centimeters a year. These plate movements
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increase stress in the earth’s crust around Japan in various directions,
making the country one of the world’s most earthquake-prone areas.

RO LT Shallow Crustal Earthquakes
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- KR - WRARRNTEO®RE (2011.03.12)
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- OSSR The Srowa Sanriky Earthquake
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Southmweat Off-Kushiro Earthquake of 1993
" 4 S EmaR (0F) TAARASR
The East O Hokhldo Earthquake of 1994
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Type of earthquake around Japan
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Frequency of Earthquakes Worldwide and in Japan
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The average annual number of earthquakes around Japan is shown in the table below. It can be seen that the country accounts for
about 10 percent of the world average. In 2011, the annual average was much higher due to the occurrence of the 2011 off the Pacific

coast of Tohoku Earthquake.
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Plate tectonics around Japan

AXEDLTIE BOTL—hHEdAG L ElC
BEOTL— b EHTNFIEFTVIAATVEET,

BEOQTL—rHEIETVICHASNE<TEY,
B EIFSNBESICRIZDHTL—MERD
HWETT.

e, TL—bOREICHDMO>THETS
HEHNTL—hADHMETY, TL—FRHEIC
& LHRAETL—bRDEEEDT L — D
EWEIATRETHE (EHOZVHE) H
HYET,

BB DEVEIL. ABORBEEITANE
IAHTRET DI T ZF1—FDNENH
BETH KEBRWEEHITLDBIET,

Around Japan, oceanic plates drags continental plates
deep into the earth as they subduct.

‘When the accumulated strain this causes exceeds a
certain level, the continental plates jump like a spring.
This is the mechanism behind interplate earthquakes.

Conversely, tremors generated by strain forces
within a plate are called intraplate earthquakes. They
occur in subducting plates and in the shallow parts of
continental plates.

Shallow intraplate earthquakes are relatively small
but can cause serious damage because they occur near
residential areas.

EFYEEIE, 2001 F~ 2010EDT—2KWHEE

RYZFa—R BAET (apan) [ 8 Worl)2 | *1
(Magnitude) 20114 EFHEEL (Average Annually)
MSLLE
(M8 and higher) 1 02 1 *2
M7.0-7.9 8 3 15
M6.0 - 6.9 107 17 134
M5.0-5.9 665 140 1319
M4.0-4.9 #15,000 #9900 13,0007 | .. . )
: g 3 HEEE d
M3.0-3.9 #120,000 #3,800 130,000 EER (i

OREMERERTICELS (USGS data)

(Calculated using data for the period from 2001 to 2010.)

RYZF21—R50-79FTIE1990FELUMD, XTZF1—
R 8LLEIE 1900FELED T —2Ic LD

(Based on data for the period from 1990 onward (M5-M7)
(Based on data for the period from 1900 onward (=M8)
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Destructive Earthquakes in and around Japan

ARIE BEICLEELFCREGCHBICREDN, HEICLDENORRIC
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Japan has suffered serious damage from earthquakes and tsunamis on a number of occasions.

RTZFa—F (M) 27.0T5E 2,000 ALLEDHEZECTHE (1600F L. 19004545
Earthquakes with a magnitude of 7.0 or greater causing more than 2,000 fatalities over the
300-year period between 1600 and 1900

REFAH HEZ (] Magnitude 1 55%'1
(Date JST) (Earthquake Name [area]) (Fatalities)
1605.02.03 | BRME [R/E. 7/, Fa/B548] (The Keicho Farthquake) 7.9 >2,300
1703.12.31 | Fe#RHe® DI, BISREEE] (The Genroku Farthquake) | 7.9~82 |  >2,300
1707.10.28 | =Xkt [FH#. £3&] (The Hoei Earthquake) 8.6 >20,000
1751.05.21 | [#4#% - #5] (The 1751 Earthquake at Niigata) 70~74 21,500
17710428 /(’}‘};i;u;:?fjfarthquake Tsunami) 74 12,000
1847.05.08 | E}¢FHMIEE (The Zenkoji Earthquake) 74 20,000
1854.12.23 | RBEREME (Ansei Tokai Earthquake) 8.4 2,000~3,000
kA2 ﬁfﬁﬁﬁai Earthquake) 84 1%0:1;5
1855.11.11 | STFHIAE (The Ansei Edo Earthquake) 7.0~ 7.1 |4,000~10,000
1891.10.28 | ;2RI (The Nobi Earthquake) 8.0 7,273
1896.06.15 | BIA=FEMIE (The Meiji-Sanriku Earthquake) 8.5 21,959

FEE 100 AL ED#EZE CTitE (1900 F L)

Earthquakes causing more than 100 fatalities since 1900

REFAR FE oS (KER) Magnitude*2 L
(Date JST) (Earthquake name) (Fatalities)
9230801 | 112 | B e 79 s
1925.05.23 | KIE 14 | JL{EEHIEE (The North Tajima Earthquake) 6.8 428
1927.03.07 | BA#0 2 | 4tf3#HIFE (The North Tango Earthquake) 7.3 2,925
1930.11.26 | B3#1 5 | LREHAE (The North-Izu Earthquake) 73 272
1933.03.03 | BB#0 8 | =REMIAEIR (The Sanriku Earthquake) 8.1 3,064
1943.09.10 | FEF118 | EEXHEAR (The Tottori earthquake) 7.2 1,083
1944.12.07 | BAF119 | EREEMIE (Tonankai earthquake) 7.9 1,223
1945.01.13 | BB#120 | = AH1E (The Mikawa earthquake) 6.8 2,306
1946.12.21 | BB#N21 | FEE/@ME (Nankai Earthquake) 8.0 1,330
1948.06.28 | FAF123 | ZHHIE (The Fukui earthquake) 7.1 3,769
1960.05.23 | BBA135 | FHEEIK (The 1960 Chilean Tsunami) 9.5 142
1983.05.26 | Bansg | BANSSE (1983%F) BABHAE 77 104

(The 1983 Central Sea of Japan Earthquake)

RS F (19934F) deiBErmm =

(The 1993 Earthquake off 7.8 202
the Southwest coast of Hokkaido)

TR7E (1995%) REREHHE (RiF - RBAED

(The 1995 Southern Hyogo 7.3 6,434

Prefecture Earthquake)

TR 234F (20114)
W AL R F R (REAAEL

AUTTIOR R (The 2011 off the Pacific Coast 90

of Tohoku Earthquake)

1993.07.12 | 5% 5

1995.01.17 | 5% 7

20,960

1 ENERICRS
Data from Choronological Scientific
Tables 2012

2 IR[EFHEATIERD
Data from JMA catalog

3 ERER WBEEMTICES
Data from Choronological Scientific

Tables 2012 and the Fire and Disaster
Management Agency

4 THARRAEST
(201249828 AIRTE)
Number of people killed or missing
(as of 9.28.2012)

1923 BIRIE (RSURED)

(The Kanto Earthquake)

19334 Bi’@*?&
(BHE] REHN))

(The Sanriku Earthquake)

1948 fEHHIE (?E#FE)

19955 EERFAEHE
(The 1995 Southern Hyogo
Prefecture Earthquake)
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The 2011 off the Pacific coast of Tohoku Earthquake
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SREZ East Japan

DT L— b Continental Plate

AFFTL—b
Pacific Plate

An earthquake with a magnitude of 9.0 occurred east
of the Tohoku district at 14:46 on March 11, 2011. Its
seismic intensity was 7 in Kurihara City, 6+ in 37 cities
and towns in the prefectures of Miyagi, Fukushima,
Ibaraki and Tochigi, and 6- to 1 in other areas of Japan.
JMA gave the earthquake the official name The 2011 off
the Pacific coast of Tohoku Earthquake.

‘The magnitude of 9.0 made it the largest earthquake
ever recorded in or around Japan, and it produced strong
motion that continued over a very long period in the
Tohoku and Kanto districts.

‘Why was there such strong shaking for so long?

This earthquake was caused by the rupture of a fault
between the Pacific Plate subducting westward beneath
Japan and the continental plate under eastern Japan (Fig.
1). The rupture, starting at around the epicenter (the red
area in Fig. 2), propagated eastward and expanded
significantly in a to north-south direction (the yellow area
in Fig. 2). The maximum extent of slip was seen at this
location, and the resulting crustal deformation on the sea
floor generated a huge tsunami. The seismic wave
observed in the Tohoku district showed two large
amplitudes, corresponding to these two ruptures (the red
and yellow lines in Fig. 3). The rupture further expanded
southward and caused strong shaking off Ibaraki
Prefecture (the green area in Fig. 2), reaching its
southernmost point about 160 seconds after it began. The
rupture eventually covered a length of about 450 km
stretching from Iwate to Ibaraki Prefecture. This is why
the strong shaking lasted for so long.

5
JmHie

Iwate

A b —

z 2

B1 RAADTL— MEEOKER B -C | F =
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Fig.2 Hypocenter (x), seismic intensity distribution and focal area (shown
in light blue) of the 2011 off the Pacific coast of Tohoku Earthquake.
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Fig.3 Seismic wave records from the Tohoku and Kanto districts

The colored lines (a,b,c) on the waveforms in Fig. 3 represent shaking
corresponding to the colored areas (a,b,c) of rupture in Fig.2.
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Tsunami heights after The 2011 off the
Pacific coast of Tohoku Earthquake
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1FCHELTIBED SHIBITH T TDIRWEE T
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The earthquake generated tsunamis, that spread over a wide area
from Hokkaido to Okinawa. The waves mainly hit along the Pacific
coast of Japan from Tohoku to Kanto and caused severe damage to the
area.

According to a tsunami tracking survey conducted by the 2011
Tohoku Earthquake Tsunami Joint Survey Group, an extensive area
measuring more than 400 km in length was hit by tsunamis higher
than 10 m that submerged plane areas more than 5 km inland. This
showed that the tsunami had a much greater scale than the 1896 Meiji
Sanriku Tsunami and the 1933 Showa Sanriku Tsunamis.

Waves also traveled over the Pacific Ocean and affected other
countries around it. Tsunamis with heights exceeding 2 m were
observed along the Chilean coasts.
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Heights recorded at tsunami observation facilities

KES, BEINHTROBVMETHY ., REDORFIET
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The columnar arrows in the figure indicate the recorded tsunami heights;

actual heights may have been greater. Tsunami observation facilities are run
by IMA and other organizations (see p.24, Tsunami Monitoring Network).

The 2011 off the Pacific coast of Tohoku Earthquake
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BRDTE Epicenter distribution map
2010.3.11-2010.5.31
00k

[

2011.3.11-2011.5.31
I00km

Immediately after the 2011 off the Pacific coast of Tohoku
Earthquake, many aftershocks hit a wide area corresponding
to the source region ranging from the sea off Iwate to Ibaraki
Prefecture. Aftershocks occurred frequently within the Pacific
Plate beyond the Japan Trench and in the continental plate
under the prefectures of Fukushima and Ibaraki, along the
boundary between the plates.

Seismic activity also intensified outside the aftershock area,
with earthquakes of around magnitude 6 and/or small
earthquake swarms occurring in various places from Tohoku
to the central part of Japan.

More than two years have passed since the 2011 off the
Pacific coast of Tohoku Earthquake and the seismicity is
gradually calmed down. However, it still remains more
active than the days before the Tohoku event.
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% % 0) 9 /]/ == 7“ Issuance and Timing of Earthquake and
-~ / Tsunami Warnings/Information for Japan

ERE!

Earthquake!

RRERER

Earthquake Early Warning

B~ HRR
Several to tens of seconds l:l REMERR (TR

SR

Area of EEW coverage
FOMIE. BRUEER (ER)
DEENSBVEN (ZEH)
HERETBETDER/NIETF
BfER Y.
Concentric circles indicate the
times (in seconds) at which
strong shaking (principal motion)
is expected to start after EEW
issuance.

1sn~29% L ) am
1.5 to 2 minutes Egﬁgﬁ )

(B 3 U EZERILfithigda)

Seismic Intensity Information

(regions with seismic intensity of 3 or greater)

BHER - EER (B 18R
Tsunami Warning .
253~351%

2 to 3 minutes

BRRIER (ZREET AR -
FRENDEROREICETZER)
Tsunami Information (Estimated Tsunami
Arrival Time and Height)

RRER (B0 -
RREE TR T H1ER)

Tsunami Information (High Tide Time and
Estimated Tsunami Arrival Time at each place)

LIy LB Al
HERALMA AT PR R AR, BERRIE
14854853 ICER AR 6 T\ B4 &
ARE7 T2ERRLI.
% Seismic intensity information was issued
twice during the 2011 off the Pacific
Coast of Tohoku Earthquake;
for maximum intensities of 6+ at 14:48
and 7 at 14:49.

(BER=2IHK)

(ER=ID50H:E)

#59%

Approx. 5 minutes

HEIRIEEHR

ERERICE T B1ER
HEDEREACETBIER

Tsunami Information (observed tsunami heights
and arrival times at coasts or off shore)

KLU, PERTRER,

3% Announcements may be made at any time after this point.

RIRER - XBW (EHHR)

Tsunami Warning (follow-up)

XEVRE, ZOBATEEINZBADII ZF1—F
EXEAVTEERLILBE (pI10BR), K159%ITR
FRE—AVIRTZFa—RIlcLY, BROBEICD
WTKWREDS ERERICREXRRE CERT 2.

3% If the first warning was based on an assumed maximum

=R - EEICEY31ER RE3ULTER)
(BE 3 L EEERIL g%, HETR %)

Earthquake and Seismic Intensity Information
(location/magnitude and regions with seismic
intensity of 3 or greater)

BHDEREICEITSIFR BE1ULTRR)
(BE1 U EZSRRAILIHER)

Information on Seismic Intensity at each site
(stations observing seismic intensity of 1 or greater)

HHREDH

Estimated Seismic Intensity Distribution Map

‘ ) :%‘\J 15 ﬁ?& Approx. 15 minutes

ZDHDIER
(HEEIHICRTBIEHR)
(BEELGHEORREREHOSMSE)

magnitude for the area (see p. 10), JMA updates the
tsunami warning with estimated tsunami heights in

P . Other Information
quantitative terms based on the moment magnitude (Inf i the i fBarthquakes)
determined in over a period of approximately 15 niormation on the number of Farthquakes

minutes. (Information on the revision of Source Parameters for
Remarkable Earthquakes)
(Information on Seismic Activity)

KT ZF1—FDEDEBHELZ DD ERTHE
% Changes in magnitude values and other variables are
also issued in other information.

(EROFEHRRFICEITSHER)

1 BFR~2 BR g u

! {02 hours HEAESIAR - WEREER
KT ~ P t Re t Large Earthquak
TR - TR (—ERER) Promp Report on a Large Bathquake
Tsunami Warning (Partial Cancellation) ( )
BIEER - EER (2R20) :
Tsunami Warning (Whole Cancellation) ‘ : ‘)
TR gy

Tsunami Forecast :
1 ET& One day Mol:;w_::;:;h::;:;?-m(m
REDOREL
Prospect of Aftershock Activity

[ ]
A
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% %\imlé?ﬁzﬁiﬁ Earthquake Early Warnings

HRHERR IS, EOREBERIC, M TORVENDIERZIPEEZFAL, AIREGRYRENSESIERT
¥, BRHERROIEREINTHSBVMENDEO>TBETIE O THEID SETHLHBYELADN, BOMENDFIIC,
Bo5DFEFOfc, EDAE—REZELEY, HBVIETHETHRHFIEEZTIGEDFRANZENTOET, B2
HMERRICITHREEEICIVEREFRO 2BENHVET RREEFIITRER).

Earthquake Early Warnings (EEWs) provide advance notice of estimated seismic intensities and expected arrival times of principal
motion just after an earthquake occurs. Although strong tremors arrive quickly (within a few tens of seconds at most), EEWs help to
mitigate earthquake-related damage by providing precious seconds for people to protect themselves, for trains to be slowed down and for
factory lines to be controlled before shaking starts. EEWs can be either warnings or forecasts, depending on the criteria (detailed below).

RREUE Criteria
ZAMERR (BR) - - - BAEE S BULOENLFEINEE.

EEW (warnings): for estimated maximum seismic intensities of 5-lower or more.

BE2HBRR (FH) - - - EAEBEIULEXIEIY ZF1—F35ULEFEENTIZE,

EEW (forecasts): for estimated maximum seismic intensities of 3 or more, or magnitude is 3.5 or more.

ZRHOFMOREREINGLTE BREEN LEDENDRIBTEDHBYET,

(B : FRRENTRAREBED 4 THOHERDERING OO D RRITITEBESBHOSRIENE)
Warnings/advisories may not be issued, even if tremors meeting the criteria occur.

(For example, no warning will be triggered if the actual maximum seismic intensity is 5-upper but the expected level was 4).

ez

Categories

(BH)

EEW
(warnings)

BRRER
(F%R)

EEW
(forecasts)

- BE AU EDNFRENDHIT DB
- Estimated origin time, hypocenter and magnitude (e.g., TV, radio, cellular phones,
« Areas where seismic intensity is expected to be 4 or greater3% disaster management radio

N B FHRERE
Details EEW transmission methods
. TLE ZYF HETEHE
- RORERY), B, HROWE sty

Various media

communications systems)

- EDFKLERZ, BR. HEOREK
- EE 4 U EDFRESNS M DRFF

+ Expected arrival time of principal motion with a seismic

c FRENDEE REOFREBHFAIEXEN
- BE 4 LU EOBNOTLET Y RETDEAORSHAKTEE
« Estimated origin time, hypocenter and magnitude EEW receivers, dedicated

« Areas where seismic intensity is expected to be 4 or greater3% SYSterpS, etc. . .

+ Estimated maximum intensity (Provided by private companies)

intensity of 4 or greater

\ oo

Lo, LI L]
PO~ S

HEEZNI0MIFICHITTERERLTIVEYT, TEADEIATVSG
PRI EDHIFIC L TBH [BTR—LN—I THRBTEET,
ONZ2MERBPEERR CALIXFEZEDRTT
http://www.seisvol.kishou.go.jp/eq/shindo_name.html
190 individual regions are defined to cover the whole of Japan and EEWSs are issued

for each region expected to be affected. Check your area on the JMA website in
advance.

NHK DEEZMERR (1 X —2))
An EEW broadcast (NHK)

-

\_

REMERBEENNCTERIBOHDEAITDULT  Effective Response to EEWs
BEMEFRRERBELLEEIT. BDOTTICEEFTETENERTITHN, WOETTEREREELTEHESE
ICITEICER LT BRRTEICESTTEILIES KW ZRENSA A—T 5L EE T, REITEEEH LTIIRRL
THEFLLS BRI EDTEISIIEERESR), Efc. ETENRICERENEFETEDLSIT. FERHLS
REIFEET S A RITIEREPHLE T 1)V L% B EEDORETEITOELED,

If you see/hear an EEW, it is essential to stay calm and secure your personal safety. To respond appropriately to a warning whenever
and wherever you are, think in advance about what to do in various situations and hold routine emergency response drills (see the back
cover for examples of EEW response). Other effective measures is immobilizing furniture and covering glass with shatter-resistant film,
to reduce risk in earthquake situations.

\

BRAMERRETERIBEDEE S Points to Note for Response to Earthquake Early Warnings

- FRIBZEEICIE £ 1 EREEDRENHVET,

c MEFEBDNERGEERLE, FRERICKETHEROMEZXF TES BYEAR CEREHRRCELRNT

ENBYET,

- FRFEME (RE 100km KURVISFICRE T HHIE) Tld BEDIVEEDHENEH T,
c RRIGEWVEFI T, RRUMEERDREHNBRVENDIZICEICEVERA (FTOEFZER),

+ EEW seismic intensity estimations have an error margin of + 1 or so.

« If multiple earthquakes occur almost simultaneously or in close proximity to each other, warnings may be inaccurate because the

system cannot tell them apart.

« For deep-focus earthquakes with a focal depth of 100 km or more, seismic intensity estimations may lack accuracy.
« In areas close to the focus of earthquakes, warnings may not arrive in time before strong tremors hit (see the example below).

<BERUMBEERBOFERANRVENDBLELEH>

Example of an earthquake in which strong tremors hit before EEW issuance

oy = BRI
= S NI (EROME)
Area hit by strong tremors
before EEW announcement
(inside the blue circle)

B DI R R RRIRF
xR BVENDIETHE
TOERNGCIH TR ZRT,

The numbers in the figure indicate
times (in seconds) at which strong
shaking (principal motion) is
expected to start after EEW issuance.

¥ : BJR hypocenter
ZRE JMA Seismic Intensity

4 5 5+ 6 6+ 7

BREMERIFADLLH  Principle of EEWS

AETHETZEVHELGLEDZE. RRME
BRIMDFEROFIITRBVENICREDON ML HY
£

—7 T, BEfDSEN T L — MEREDAME
DHE. RRMEBRBOERE. BHDLSHE D
TECEBREANRAENE T,

Some areas may be hit by strong tremors before the
announcement of an EEW in the event of local earthquakes
occurring inland.

However, EEWs provide between several and a few tens of

seconds to take action before strong tremors hit for large
interplate earthquakes far from land.

L OERISEVHIEEH
B (PR) Z1RA]
=il P-wave detection by a seismograph

near the hypocenter- B >
= AL
VY H‘EH'_ SEFF VA
I DB <= F 1 . R BB F

ISeismog
S§ PHS Rapid_eséimati(;m of hypocenter location,
Swave P-wave « magnitude and seismic intensity

(BBLMVEN) (Rattling tremors)

2 o (@}%)))

: : SR IMA

1 1 G@RVENDRDH]IC

SE PiE RAERRREFREK
S-wave = . P-wave | « EEW issuance .
(BB (Larger/stronger tremors) before strong tremors hit

R RS
Shaking !!

[ETI. BRMERREZ EROO~ODBRZRT. XL
TWEY, RRMERRIE, EDHKEZRRESZHBANEH.
DHEVERT — 2D SENDREZR PN TR T B0 FER
LI ERERERAD G EDBREERKIMfICKYERRLEL .

Fle, BRMEBRROREMICH o T HERDEELF]
BENTVEY, ENFKET DL MBRHBRLNSMA NS
[T TVWEE T, MERICIEEIC 2BEADEDHY, ENX
E—RTEh2E% P K. mh3AE—RIZEVOENIFIRUK
% SIREVWE Y, PIRISHIFRZF)ER) 7 km (BFE#) 25,200km)
T\ SIRIFFEK 4 km (BF#914,400km) TEHYET, <D
feth, MBEDED2EREDEZFABLT. KITh? PiER
HLIBRPETIND SR ETENDTEDFRTEBDTY,

EEWs are issued with the flow shown above. Their provision
requires a dense observation system to detect earthquakes
quickly, advanced technology to allow prompt estimation of
seismic intensity with limited data, and appropriate
communication technology to disseminate warnings.

The EEW system leverages the characteristics of seismic
waves, which propagate in all directions from the focal point of
an earthquake and are generally primary waves (P-waves) and
secondary waves (S-waves). S-waves propagate more slowly than
P-waves but move with high amplitude and cause damage.
P-waves travel at about 7 km/s (25,200 km/h), while S-waves
travel at about 4 km/s (14,400 km/h). This speed difference
allows an EEW to be issued right after the P-wave is detected
and before the S-wave arrives.

ORZMERRIG. NEMEEANGERSEITARAEQRTICIBDHERIMARE . MIITECEAN KR PRI KB EAMFRFEDOMRICKYR]

BEEBYELT,

The EEW system is a result of joint technological development by JMA and the Railway Technical Research Institute and achi in ical by the National

Research Institute for Earth Science and Disaster Prevention.
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ERER EER

Tsunami Warnings/Advisories

IR D R

BOFEETEIOEIDZREFTL, BRICEDKEDHKENFRE

ETDE APEMEETECATEARGREEZLOLET. [T ClE. KERMBEHIRELIZE, #
NBBEIcIE. £2E% 66 XIS WT?L?&“]‘?EELJTL

TOHIBEOSRELTHSH 3NZERITCERER  TEREZRRLET, BKIC, FRODEFERLOFRINGEK
DRERE ERICETZFMDBR (BRIER) ZRRLET, Tl BRICKAWEDSZTNHGWVEICIE DER TR

ZREL. TOEZNSEET,

ERFTREXOFEMIE. KRFHR—LNX— (http://www.seisvol.kishou.go.jp/eqg/index_t-yohokuinfo.html) & &

ZEW,

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).

RRERCIER

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
Warning Tsunami height is expected immediately to safer places such as high
to be up to 3 meters. ground or a tsunami evacuation building.
FE CIEB DK EIS G, BOH
FEENBRROBE BT BD S LR C
. AELNETBT02m BEDOEEND, BACE I
5 S VA falz, EBORBENDE TIBIC
2 s Al im (FERLEL) | AoTUBRICHM YL,
g . (0.2m~1m) (N/A) ;
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.

1 RYZF1—-F8ZHBABLIBERMETIE. BEDLN M
BREE T CICROBIEDNTEG W e, ZTDRFDRIFER
DE—R/TIE. TOBHTRESNDIHRADII ZFa1—F%
ZRAVTERLEY, T0R MERENBELCERINE
BT, SVHEDRVERERICARBERRCERLET,

K[IRTHERIZEEDOEIIEEZD

JMA Definition of Tsunami Height
BEOEEIEEENEVBEDBENSDEETY, &

BOBE L CTEGEERIT EofemEld. BEDOR/ETD[IEIC
LETHIENHIET,

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).

a

% 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

1EERDIELE  Message types

A7 Contents

Tsunami Information (Estimated Tsunami Arrival Time and Height)

EROEEFIERZ - FERINZZROBEICETS | FERTFEROZROIETFERLPFRINEEE

1HR Estimated tsunami arrival times and heights for forecast regions expected
to be affected.

FHDwm#RZ - EROIEFTEGZICE TS 1ER

Arrival Time at each place)

FRMRDFEHRL] « BROT)E

Tsunami Information (High Tide Time and Estimated Tsunami | High tide times and estimated tsunami arrival times at selected points.

FAERZI

RREACE T HIER

Tsunami Information (Tsunami Observations)

AETHALCERDEERZPE

Tsunami arrival times and heights based on observation using tide
gauges or tsunami meters.*?

HEDRKERICRTHIER

Tsunami Information (Tsunami Observations at Offshore Gauges)

AETHRALCEROBZIPEE, RUAESOEHAEDLS
HEENDNFETORRDEERLPEE

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.*?

X2 REBAICETAERONBITONT
OLETHAINIORRDE 1 ROEERZ LI ERVZD
BRICBIT2RARDEAFLEGTERERLET,

O HABANNENSBIE, ROERELSHEVELD, BlEZ M8
AR ERRL RRDIEPTHBLEEAES,
BAEZBIECRER T HEE |
c KEREROERPORSE | EAMEN 1 mEVEBAZHE
RNERORKRBONE | BAED 0.2mUEDBEICHE
BRIRRORERPONE | BABEN 2 THRETHER

(BL. TNEVSEIE 53] ERE)
BRIER)RLESTETHENSRDRRDADBEBIE
HHIET,

¥ 3 ERRIC. AEDOREEAICETRERICBVTLRAEZ BIE

THERIDELEEZRI, TNLVNEGERANES MERId ) &5
®LET,

HRER - IRR. ERFRIAOEREER

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

O LRICEVBE TRERMBOIRELIZE. BRER
DFERHERDERICREICA b&b\iﬁéb\ﬁ‘) 9.

OEHER - AEMEFIL. BELCHMEBOREPERIC
BAILICERDEEZEHLICEHR I 2HaLHNET,

O FRDE S, —RIITHTZDREEFD e DEFICED
TRELEBBTEN S, BANICFREINDZRDE
ETRUBLGRHEDBIET,

O ERDENEFAARZ . R FERDBEH TROLECE
ROEETBELTY. ALFRRDEH TEHHIC
FoTIE. TORLKVBE A7 BEICK>TE 1 K
U EBNTCERDESTLBTENBIET,

@ 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

FRINZBEDIRN GERELE)

Forecasted sea level changes

RERAR

Message

TBHLEE

Continued slight sea level changes are expected
after Tsunami Advisories are cancelled

ERCIRHRERRLBIMEBOME | FRICHSIBEZHHNRAINTEY, SBLBEITIRIREENE VD, B
ICADTDIEE R, BAAREIEL I TR EBENBE

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.

02MFBDBEEIDFRINEE | [SOBBEALL
A tsunami height less than 0.2 m is expected
is needed.

BWNEIATE02MKBDBEEED e HHEDLEIS TR FFERDI KN

No damage is expected because sea level changes will be less than 0.2 m; no particular action

ERHNFRENGNEE

No tsunami is expected

FARODERL  EBRIC

No tsunami is expected. (To be included in Earthquake Information bulletins.)

BHTHERERLEY)
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ABRDFEELAGTEDL L

B CTREGHENRETDL. BROAEEREL
U, kBELIZY I BIBEDBVET, TDEE ZTDLEICH
BEKDRECET L. COEFHHEANFNED>TL
ETET, IDEETT,

ERIG KRN ELEDIFELCDEREDEBLGSHED
HYET, TDIes, HRENESGEBEHAATIE, BHS
CBEBRDRZITBLDE BROBEDRBTELTL
EFET, KEDNRNWETATELGDEV>TH ADBR
NEFTDISRL EoTRFINBEDTIFHIE Ao

BETRVMENZRCIY, £355<{TERV KR
WeELffEnzRCRY Lfciﬁé\bi%‘}&%ﬁﬁb‘%‘ﬁéh?
WBIBEHLEE HERFTBINTHEWTLZEWY, e
ITBRDSBN. B8 ’@)&%&t)bﬁttéﬂfﬁ)’ﬁ’\ﬁ;&b
FL&D,

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

HRORE

Tsunami generation
ST

SBEMFEOZEH) Topographic change
in the seafloor

B /f

Source Area

HWEICLDEROEEDRAR (BE#EHSRIR)

Mechanism behind tsunami generation

[FFIE B00km B 260km B B0km B3 36km

REROWEOEL
j(h.m_u of tsunami wave height

RRDILHHEE

Tsunami propagation speed

5%5&(‘:.5&5&@%(:\ Difference between Tsunamis and Wind Waves

BRIFAGEICEOTRIENSRIREIZELEY, 12D
KORE (RR) NERICROBEDSBEE TDBKE
O TERGKDOEY ) LB TIRLEFE ST LITEY
Y. O EEHEIC EDDE ZLDBDOEHLUK
[CEOT—RUITHURLE T, &fel Bl EDofZRDE
NFIKEEDFER T BMELEREL ED R R ZE—
SUSHITRLEDTLE D Teéh, TDWRENIZIERICKE

FHDEGVET, BEEICEV EDSERDFEEN 50cm
ICHEREEBAPRN G EICREE A DIEZT DD

T7,
b= ¥4
Tsunamis
R Kkm ~EHkm

Wavelength: several to hundreds of kilometers

BEDSEET CEKSENMILEES

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.

R
Wind Waves
FREHM~EmM

‘Wavelength: several to hundreds of meters

A — i

BEMADEKIEHMRLEES

Only sea surface water floods coastal areas.

/$ &Egiﬁ ° ~In_.s$E&|E-5 tcg:\éﬁj—é TC&)L: Prompt Issuance of Warnings using a Database

BRIEHERERTCITARICEET BTEN BB
B ERER  IBREELICHERTILENHIETHN
AVE1—RICKBEHBREFLL LY. MENEETH
SHELTHBICEVERA. TDROTARTTIE. HE
DEEFBPREREICLY, WDETIT, EDLSVDEEN
RET B BRAGN2—VTHSOLHHEL T—4
N=Z2LTWET, RERICHEBELSRELLBIE. HEE
WRHEDHERRE T — 2 N—ZAD55|EHL. ZDT—
REBNCERER - TRMEDRICERLET,

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

[ETIE AABRRTFICEIT2MEBEOREERERL. FREHEE
ETRDBTNDHEREGHENKETZE HEBELERICETS
BRERPHMCALEEIBMT S MHEAEAFFZRHEREY
22— ZEEZLTCVET,

ZDEVR—IE TRFFERER « MK AT LD DBFTHE
$HEY )L—7 (ICG/PTWS: Intergovernmental Coordination Group
for the Pacific Tsunami Warning and Mitigation System) J &L 5.
KEFICS S BERNGERERGIEBOTTEHLTSY, X
FESEOME  RBEOBERRVBERREZTOIREDOKFEEE
WE Rt > 2 — (PTWC: Pacific Tsunami Warning Center) & 1% /3
L. KFFEEOZRBEARICERMLTVET,

FERRFFERBEREZ—E PTWCOBERITIFE FRD

EICETHFRIBERERERLCVET,

ZOlt. SRFIE. BABICET3MBLERL. BABEEE itﬁi@ﬁé&ﬁﬁ@ﬁ%ﬁﬁfti‘fﬁﬁ&ﬁ (B%)

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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[RFT CIRMERER TORERLPER XY ZF1— P 2Ll BAISNIBEDT —2ZINEL T,
HWEICE T 2BEREEPHICHRLTVET, BIERHEHABEICEDRIBREGHENRELIIZE. ZDMEIISIC
RRISTERTEDLD BEIULERAL g% EERR ELOHE ?%$1§¥’]1§3\¥T1$¥EL Z D&, HEN
PEMRDEEGZEFMEERERRLTCVEL Y. BEDBERIITLEPS VA BRETREE N, B KEIRERED
BREDOBEEDP KB BNRDEELLTERAINTVET,

‘When an earthquake occurs, JMA promptly issues earthquake information based on seismic intensity observations and determines its time of
occurrence, hypocenter and magnitude. If the earthquake is large enough to require emergency action by the government and other related
organizations, JMA issues Seismic Intensity Information on regions with a seismic intensity of 3 or greater within about 90 seconds, of the tremor, and
later provides more detailed information such as data on seismic intensity levels at individual sites. Such information is broadcast via TV, radio and
other medias, and is also used to trigger emergency action and emergency disaster control measures implemented by disaster-prevention organizations.

Earthquake Information

EEEZR Seismic Intensity Information
HMEICKIVEE IULZRALIBEIC. BHXBEREEOPEN SICGRRITER TED LD, MIEFKERKN 1 9+ T\

EE 3 U EERALtEE (2E% 188 Mg X)) LMEDIENDRIRFZZRERLET,

This information specifies the time of earthquake occurrence and identifies regions where seismic intensity of 3 or greater has been
observed (issued within 90 seconds of the earthquake).

ERICEAISIER Earthquake Information
EEIULEBALLHET. BEOKEOSZNANGEWEFEEINDS (BFRER - FERERERLEW) BEIC. Z

DEZRRIBHDBERT. NERDOELEV] Fld EFTOBAZHNESHELNGEVHHEEDDEIFEL
EZMMLT HEDERPYY —F1—FZHEERLET,

This information specifies the hypocenter and magnitude with the information “No threat of tsunami” or “Sea levels may fluctuate
slightly, but no danger is expected” (if no Tsunami Warning/Advisory is announced).

EE-EE LCEQT%'%%E Earthquake and Seismic Intensity Information

HMEOERRPYY ZF1—F BE 3ULZEAILEA S mEINEERERLE T,
EESHULEEZSNZHMIH T, BEEZAFLTWEWRAH556(1F. TOHIINAERRLET,

This information specifies the hypocenter and magnitude, and identifies cities/towns/villages where seismic intensity of 3 or greater has
been observed and those where the estimated seismic intensity is 5-lower or greater related observation data are incomplete.

BHOEEICEA T S1EER Information on seismic intensity at each site
HEOBEDTY = F1— K. BE 1 U AR R S0BEEERELET,

BESHULEEZASNZHMIH T, BEEZAFLTOWEVRARDNH21551E. TORARBEHRRLET,

This information specifies the hypocenter and magnitude, and identifies individual sites where seismic intensity of 1 or greater has been
observed and those where the estimated seismic intensity is 5-lower or greater but related observation data are incomplete.

WETEES X Estimated Seismic Intensity  Distribution Maps

BESHULZHALLBAICIE BALLEHORET — 2% Li
TkmOAB T EICBEZ#E L. BEADOL WSRO S HTEE 4 U LD
DEEZENICRELLHBRZRERLET,

These maps specify areas where intensity of 4 or greater has been observed based on
seismic intensity data (issued when the observed maximum seismic intensity is 5-lower
or greater).

EARESRHAAOEESRRE

Information on Estimated Seismic Intensity Distribution Maps

HMBOBRICEAIENSEEIR. TCEVSPITCHHIBDENGEICK
U1 RRZERGBCEDNBIE T, Fle. TORDEEZEHSTBIRIC
LBEENBTENETOT, #ATNIBELRZOEED 1 RTINS
TEDNBIET, TDes., fEL2DA /‘/10)1#55%%?0)15"(7‘;< X
EHREEOEHNGLENESGLZORRICEBLTTRALLE

As estimated intensity values have a margin of error, these maps should be

used to determine the approximate extent and distribution of strong ground
motion rather than for focus on the estimated values in each grid.
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HHEEDHR

Estimated seismic intensity distribution maps

EIMEICBI T S1EER  Distant Earthquake Information

[ERTI BRI THOBADHEEHLERLTVET,
EATIT ZF2—F70U OB, £3EHHREEZELVH
ENRETHUREED HHME TREOREGHEZRRL 5
ALl BRICHIF CORitittRICE I 5EREHERL. #HEBDOR
ERZIPER. XV ZF1— FELUBAARPEANDRRDREIC

DWTHEHSELET,

JMA monitors seismic activity not only around Japan but also worldwide.
‘When an earthquake with a magnitude of 7.0 or larger or with a remarkable
magnitude that may cause significant damage to nearby cities occurs outside &R

Japan, JMA issues Distant Earthquake Information to the public. Its content
includes the date, time, epicenter and magnitude of the earthquake.

?E?éﬁﬁ@i’m AR

Worldvnde seismic stations monitored by JMA

ZDMDER MERIEICBEE T Z1E#R7E) Infomation on the number of Earthquakes

HMEDNZELIHBEDERE 1 U LERRLEEH ZRRLE T, $ie. BEGHEICBVT BRPII ZF1—
FICEET3EREBELERLIEBEOSMoEERERLET,
MHIETRENOMES CERGIHEICE. RABE 2~ 1 DHEVEDVEDDBEREZREXRCELGWVEENHVET, BHRRE
RCEGDOHBICOWTE, THIEEEICEET 21 LLTEKEHTRRTDHTLICLTVET,

JMA issues information on the number of earthquakes with a seismic intensity of 1 or greater when earthquakes occur repeatedly. JMA
also announces updates to hypocenter and magnitude information for remarkable earthquakes after further investigation.

MERRECTORENDER D Reicasesand Simpr

}%)E:% )] EE L, Prospect of Aftershock Activity

REGHBOEELE. TOMBIC, 5ISHEIMBEHLEITHIEDNHIET (RE). KEGHEHREREL. REIC
LBMEDAREMNHBIHRICIE. REDFEERRPL, SBOREFHDREL (EDOSVOIBERITNEL BE
IFEDREILHEZD) . EDLIBILICREMITEIBENHZDNEFICDNT, RMERKRENORTHHLET,

When a large earthquake occurs, a sequence of smaller earthquakes usually follows in the same region. The large earthquake is called

the mainshock, while the smaller ones are referred to as aftershocks. If a large earthquake occurs and there is a risk of damage due to
aftershocks, JMA warns the public of this in a press release to enable appropriate measures.

1?3%%0)% E@JG)E LLLFQ?% rﬁ %E Information on Seismic Activity in the Eastern Izu District

FEREBE Tl TFO T ERICREE LB RUMEED i Gl o @D B TES AR
PBEICAELRELTVET, COKSIBHTOTIID LRI 7 R e
BEL T, REHEDOHEAT —2ICEELGZELHRN, EEGH i ié’n:iivil;\ due to crustal deformation
EEPNFAENIBEICE. SAMEORBELEE, EE 1LY I peninsula /| 0B

LoOMEDEL. FFHBOREBELERRLET, COBFRIE, i
EIERO ZOMOER ELTERRINET,

(o L P

In the eastern Izu district, seismic swarms related to magma activity have o
frequently occurred in the past. If anomalous crustal deformation caused by using distortion f
magma rising is detected and active seismicity is expected, JMA issues mefers
information on the maximum possible magnitude and seismic intensity of the
largest earthquake, the number of earthquakes recorded with seismic
intensity of 1 or greater, and on the expected duration of the activity. This
information is also provided under the title of “Other information” of
earthquake information.

(ORZET ] '
Rising magma
iﬂl, ﬁ@nﬁéﬂ- Prompt Reports on Large Earthquakes and Tsunamis

BREE 4 U EOMENRE LSS PERER  IRRERRLIIZEICI. WERHENZERRERLET, T,
WEDHREENHBBAICIE ERREZTV RELEDRROBHZ RS L. X LOBEREOFAMEZTVEY,

When a large earthquake with a seismic intensity of around 4 or greater occurs, or when Tsunami Warnings/Advisories are in effect,
JMA issues Prompt Reports on Large Earthquakes and Tsunamis to provide information on the hypocenter, magnitude, tsunami (if
observed), areas of strong motion, historical earthquake activity around the hypocenter and other data. If there is a risk of serious damage,
JMA issues information on the earthquake and provides important notifications to the public through the media (via news releases) and to
disaster management authorities.

Crstal deformation
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EFEICR TS ENGRERER

Regular reports
on earthquake activity

[IRTTlE EORLERK
MITDWTC BTE BT EIT
EVFEESD. TOHBICEEL

FEHARICFETR T DHETHEL  Reguler reports (weekly, monthly, news releases, catalogs)

e EIEHBIFENICDOVT DR w!f ¢ 0 EA T LSk

ST — _ eek en aller parl of next month A few months later

E/iﬁﬁ*i%'f’ﬁﬁﬁb\ EAIHICFE SR A ke 1L 1BER SADWRIY- WHER R LA R ALAE

TLTWET, &fc. BTED Weekly Reporl U TOMRR  EmE [CELY enTH)

HETFEIRRICOVNTIE. B : ""“.R""“ Manthly Report Monthiy Report(Catalog)

AEAICRERELTVET, m, —
RE LLERO

JMA summarizes earthquake
activity on a weekly and monthly
basis and publishes regular reports
with accounts of major seismic
activity in each period. These
reports are available on the JMA
website. JMA also provides news
releases on earthquake activity for
the previous month at the beginning
of each month.
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Meeting on earthquake activity

Focal mechanism

VvEARE
2LHD
Summary

s S REF—2%E
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Summary

F—aOmE
Close analysis

ORRBAAZEENIEIE Long-period (earthquake) ground motion

HWENEEDERALRIMZR DIEN HEE) HNRELEY, R
BitEREE. PO KURVIRYT RUVDBHADMESDIETY,

When an earthquake occurs, tremors (ground motion) with various periods
are generated. Long-period ground motion is a type featuring a long period
with slow repetition.

Oﬁjﬁ]ﬂiﬂ%g@ﬁﬂ Characteristics of long-period ground motion

R ZF1—FOREGHBIFERAHDOHEZERELET,

RVWERORICHENTRELICKW . B<CETEEDUET,

c RESHH DB FHEELE > TVWADERSHWHERBICEWT, RA
HDMEEHNMBIBEN. KAECTREBREENZFEIHLET,

+ Earthquakes with larger magnitudes generate stronger long-period ground
motion.

« As this type of motion attenuates slowly, it is transmitted over long distances.

- It is amplified and continues for a long time in soft sedimentary layers that
thickly cover plain areas where big cities are located.

ORBHMEEICLIEE

BE AETEZPOICEROBBIIE:. BECIVICERY

BANZFELEMLTCOET, BECIVIERBBHOENICHRELYYT

VEBAR ENPTVAER) ZFo>TW\WaTRsd. EIVRIEKEL
REEENGITET,

Nowadays, more and more people spend time in tall buildings due to the
proliferation of high-rise dwellings in metropolitan districts and elsewhere. As
the natural period (i.e., that at which objects oscillate readily) of tall structures
resonates closely with long-period ground motion, high-rise buildings will be
severely shaken for an extended time when an earthquake with such motion
oceurs.

Influences of long-period ground motion

RAE Hﬂﬂﬂ Eﬁé’_ﬁa '3-61& ?E@;ﬁ% Information on long-period (earthquake) ground motion

EEI. REMDADOLEBHNEARDOENENZRNRELIIERT. BBEIVRICE T ZRABDENDRZE
ZRBTHDITTHTEV e, 5. REPMESICETIBEREZREMIDILERFILTVET,

Seismic intensity is an index used for relatively short-period tremors near the land surface, and cannot be used to describe long-period shaking in
high-rise buildings. Accordingly, JMA is currently considering the provision of specific information on long-period ground motion in the near future.

EVAROEBOBEE

REAMBENORE

motion of & short eyele

AR
EREESLED
T will coma 1o enlargs o bullding,

iy ey

~

2003¢+E¥§/¢i& LLJZ%EF]EHPQ §J0)
HETRELICENRDZ VI NE

A tank fire broke out in Tomakomai due to the long-period
ground motion of the Tokachi-oki Earthquake of 2003.

77‘ 9:1 I“ &Er_ Magnitude and Sei

RTZF1—PNSHBEZDEDDREEEHSDL, BE

13HBHACOMBICLZENDREZHSDLET., TN
IFBIRDBEZELFY DAL ELDBERICKBITOET,

BIROBEZEEHSDIE (T ML IL—XA B HR
JZFa1—F BROSEENHDBROBESE (L7RIE)
DEREIEELET, DEYT ZFa1—FHAETEH (B
HOEAZTE) BROSEWEIATIEFREIFNEL (B8
Q) BYEY,

XY ZF1—REBROBEDECHZBE -

Comparison of earthquake magnitude and electric bulb brlghmess

m;(-»

RIZFa—RHKREV &”)BH%L\%K’E:@E’) [N
FICEMESIEEENAEL (KYBBC) &
Larger magnitude result in higher seismic
intensity over the same distance

Y ZFa—REBEDA A~

Relationship between magnitude and seismic intensity

smic Intensity

Magnitude is a numerical value that represents the size of an
earthquake or the scale of the fault slip underground, while the
term seismic intensity describes the scale of ground motion at a
particular location. This is similar to the relationship between the
brightness of an electric bulb and the brightness surrounding it.

The brightness of an the bulb (watts, lumen) corresponds to
magnitude, and the brightness at a certain distance from it (lux)
corresponds to seismic intensity. Even when the magnitude is
large (i.e., when the bulb is bright), seismic intensity in regions far
from the epicenter is small (corresponding to darkness in places
distant from the bulb).

ELIZBASB
Points near the Points far from the
bulb are well lit. bulb are dark.

Oy 1

J&(Li%ﬁ‘b‘k*b\

Stronger shaking

ERDSOEMEBEDA A—D

Relationship between distance from hypocenter and seismic intensity

EEEEL

EAFBEDVNEN
Weaker shaking

EELENFORT BIE)

Summary ofthe JMA Seismic Intensity Scule

ABWVS.

[REO0] (RE1 ([RE2] ((é ,, |BE3

AGENE BRTHD fet sightly b BRTED Feltby

BUBL. cuTng oY ELTUS  many people B ® Feltby

| - ADpIC g, SOME PeoDlE ROFRED (oo S 5 most people
mperceptible Ensbg keeping auiet Eemy <eeons aue BLs  inbuildings.
to people. MICEES inbuildings. 3. in buidings.

[RE4]

© FEAEDADEL.

© BIBEDDOOTF
MEREEND.

©EDDENEYH
ANZIENH 2.

Most people are startled.

Hanging objects such as
lamps swing significantly.

Unstable ornaments may fall.

[RE6H]
STNBZENERIHS.
ELTVBLRROR
*HBEHL. BNBE0
BH3. KPHHNE
BBIEN BB,
@EHDIPBAS AN

6 Lower|

Itis diffcult to remain standing.
Many unsecured furniture moves
and may topple over.

Doors may become wedsed shut.

Wall tiles and windows may sustain

move, and unstable furniture

8. BRI BTN, damage and fall
© RMEDEVAIERYIE. In wooden houses with low
m RHSETRURED, @ignt earthauake resistance, ties may fell
'd buildings may lean or collapse.
BOEDIBCENBS.
BES - ——
(R 53] i ol ancs ow ol s BNBEOEB3.
© KEDAD Btz Many people are frightened
e and feel the need to hold
R MEODFD something stable.
) BI-BSBEROE Dines mbcuufoha(\ds o fall. [‘lgﬁg‘ﬁ]iﬁ< EHTE | ble t th
- items on bookshelves may fal ® 2\ Z Itis impossible to move without
- DBLBENBS. g S0 FRIEEN BT E 5%, Cawing. People may be thiown
© BELTLVRNRE Unsecured furniture may through the air.

@BELTLBLREDEF

DBEBIDEND EhENBRU. @iz Mostunsecured fumiture moves,
may topple over. N B
N RBRBEOE COBEHE, and is more likely to topple over.
BANsTEnBH. © TRIEDIENAERYI. Wooden houses with low
E<HOENBHQ earthauake esistance are more
FB<B3, likely to lean or collapse.
m @ AZBIEINAEURD,  Large cracks may form, and large
FIRERIBFAD DGO \andsbh'des and massif collapses
may be seen.
[REE 53] HRNRETEIEN BB,
@PITOHESENE  Many people find it difficult
L T P to walk without holding onto
. ‘55“‘&7) QEL;L\ something stable
O BICBBREIROE j5pec in cupboards and [mET7]
TEEZHONS< items on bookshelves are © WREDEVASENIG. Wooden houses with low
53 more likely to fall. HE<BDD, @hBEQ earthauake resistance are even
P N X HEBIB<ES, more likely to lean or collapse.
@6 VRWRE Unsecured furniture may o
Ebti M} - topple over. ' / © MREOBVAERYWT  Wooden houses with high
DENSZENBS. B ENIAA<C e, carthauake resistance may lean
© #3ESNTWLEWNT Unreinforced concrete-block in some cases.
OwsBHENET walls may collapse. ® NEFOY S Reinforced buildings
U— MEDRMTI4. @ ith low earthauake resistance
EN ENBB. e are more likely to collapse.

Hih cartnquere resistance Low earthauake resistance 1B EDABH BB,
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RBEICEET BIER

Information on the Tokai Earthquake

RBMIH CIE. T ZF1—F8UTRDEARME (R
HWE) DVDRELTEEDH LIBEVEZEZSNTVET,
[RFTIFCORBEDOREE TS B, BIRHERED
WMAZFCHEPHREEFDORAMBEEEL. 24557
HRITERLTVWEY, EBRNIGHAZTOERPRE
HT—2DBAETNIFRICIE BHXATRICRIDED
IRBHEICEET 215 ZRERLE T, TOHERITII.
RABHEICEHET 2AEFR. RBHEIZER. R8
WEFMBERDIBELN LY, SBEROBREES - & -
KDOAZ—LNIVTRLES,

In Japan, a large-scale earthquake with a magnitude of around 8
(referred to as the Tokai Earthquake) is widely expected to hit the
Tokai region in the near future. To support its prediction, JMA has
developed a seismic and crustal deformation observation network
covering the region in conjunction with related organizations, and
observes related data around-the-clock basis. After monthly
assessments, or when anomalous data are detected, JMA issues
Information on the Tokai Earthquake bulletins to allow emergency
measures for earthquake disaster prevention. These are
categorized into three types: Investigation Report on Tokai
Earthquake Prediction, Tokai Earthquake Watch, and Explanatory
Information on Tokai Earthquake Warning. Each report indicates
the level of danger using a color code of blue, yellow and red.

[RFHEKRT H1ER REROZAZIVY

Information issued by JMA Announcement timing

EROME BRI DI IS
Action to be taken by the general public Action to be taken by public izati

e REBORET BT NHBS RO,

R SRR pmsmams s (EREE) ARESNISE,
e T s When it s considered that the Tokai Earthquake may

Tokai Earthquake Warning ﬁéégéﬂaa:;l the prime minister issues a warnig

RBIROREIHDERL T, TERES) KU | sk R )RR
BREEORSGHEICH > THE L TFEL, EmE.* EEAARORE
stablishment of Headquarters

Response warning declaration from the prime N
minister and local-government disaster management for Eargrlrlg‘!;:‘ll(geioalsaster

N = BATNRRHRBHBOTIERTHS
EEMETEER | s TsRon
When there is incresed likelihood that an observed
phenomenon is a precursor to the Tokai Earthquake.

Tokai Earthquake Watch

plans.

BRFPEAGED SOFUENT P, BAkED > 7=

PSR > TRBIL TFEL H{R1TE
Response to notification from the government and Preparatory action based on
local-government disaster management plans. prevention plans

RBMEICRET B
BF) AT —2IOBE L FREIEABAT B

THEY. HECLFEL, e

TR
HERR (EA)
Investigation Report on When the Earthquake Assessment Committee

PRGN (Regular) meets.

‘When any anomalous phenomena are observed. No further action required. Collection of Information
EFDHEST. RBHBICEBITEUT O &LS%
ZARATNTOEL EHITE NS TEEY, BBTLFEL. = L

No further action required. None

HERBHEICEIEY 2HEER (R | UEDBROVRRENBIE, TLE - STYFELHSOBRITCEELTTEL,

Attention should be paid to TV/radio announcements for information issued beyond that contained in the Investigation Report on the

Tokai Earthquake (Extra).

( sk

Situation development

EERKR ORI

Anomaly detection

EFRROER
Anomaly Increase
MRS SO FRER I ey
HEs HE
Earthquake Assessment
ttee Judgment

Committe

RiRERER
Tokai Earthquake Watch

~

RBHIROFEN
Tokai Earthquake

BATNCRROVTRBIREDEERZHET S
feéb, [FTIE FHBERESH 552 BEM AN
fLFHER ) ZMELE T, ZDHERBRERIT. 1B
WEODREDSZTNHHEHLERDOONIBEIT. [IBFTE
BRZDEZAMREABRICRELET, REEZZITA
BREXRIIESICEBZRE TEMES I ZXHSLET,

To determine whether anomalous phenomena are precursors to
the Tokai Earthquake, JMA convenes the Earthquake Assessment
Committee for Areas under Intensified Measures against
Earthquake Disaster, which consists of seismologists and members
of governmental organizations.

If the Committee concludes that the Tokai Earthquake is
imminent, the Director-General of JMA will report this conclusion
to the Prime Minister, who will then hold a Cabinet meeting and
issue a warning statement.

R AN HRAR LI E R ORRF

Earthquake Assessment Committee for Areas under
Intensified Measures against Earthquake Disaster

E;ﬁi‘m% The Tokai Earthquake |
BRI BREN SREEREERERREEL
TTL— P ERTRET SV ZF1—R8UTADEKM
ETC. ZotaENMElENTOE T,
RBHMENRELIIGE, #RAREIELHETHHREH
HTEE6HULDOBLWMERICESTLICA. FE
FEMBHSEFHICHITTORFEFRRNKEGRE
[CEDON. BEXGHEDELZBNDHIET, 2D
Hid. Tnonitigiz tER KRR tEIciEE LT
EYMOHMERI G LD RICHZE ANTVET,

The Tokai Earthquake is expected to occur in the near future
along the trench near Suruga Bay with a magnitude of around 8.

The Tokai region will be subjected to extremely strong shaking
with seismic intensity of 6-lower or greater, and huge tsunamis are
expected to hit the Pacific coast in the region.

As serious damage from strong shaking and huge tsunamis is
expected, the Japanese government has designated this region as
Areas under Intensified Measures against Earthquake Disaster.

iﬂ%%%ﬂ Earthquake Prediction |

HEFHE L HEORERIC, HERIMCEDNT,
HMEDODRER. BEBA. BE (XKVZF21—8 %%
BITBHTETT, REORFETIE. MEFHISRAEMRET
137540 RIEAREPEEEASNTOET, LHL. BRiEH
Bl HE— BERIFHOREENHIMELEZSN T
E3

Earthquake prediction involves pinpointing the timing, location
and magnitude of earthquakes in advance by scientific means. Such
prediction in general is considered to still be in the research stage
rather than being operational. However, it is thought fully possible
to predict the Tokai Earthquake.

RBHEIF. Q7 VBT L—bDIRFRAICLDZD
FTHOER QAT NIDRLEZR T ORBHEDH
EICEZEZEZONTVEY, FAIRTAYLEIE, B<EEL
TLBBEFED—EHMEDREF IO EFHN. T
NVIRHBRRTY, [IRTIE RBHIRICRBELIZOT
H#5T T ORI NIICLBRELGMRESHZELS5XBHT
LT RBHEDOFMETVET,

fefeLs BRI N DIMEHVNE CRAIKER TRASN
EOEIRERDH Y. RENICRBHENRE T HTLLA
ELTHBRENSIET,

136° 13r 138° 139° 1an
RBHEORERIRE
Anticipated area of the Tokai Earthquake

BRSO SRR L (BREDE)
Areas under Intensified Measures against Earthquake Disaster
(shown in yellow)

The Tokai Earthquake is expected to occur with the sequence of
(D strain accumulation, @ pre-slip and 3 earthquake occurrence.

Pre-slip is a phenomenon in which part of a hard bonded region
underground detaches and begins to slip. JMA monitors unusual
deformation that may accompany pre-slip using strainmeters to
support the prediction of its occurrence.

As pre-slip may be too slight to be detected by the observation
systems currently in place, so it is not possible to say that the Tokai
Earthquake will be predicted without fail.

RBHIREFIRT N DFE

Schematic illustration of Tokai Earthquake generation and pre-slip model
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i‘mf% ° “; 5&0)&&5,&“ ° E-F_*Eﬁsﬁu Earthquake and Tsunami Monitoring System B KRDSDELR SRR ERAS LEDERT—S  Observation Data

i g R Seismic waveform data
Dt ot e/t ) %}(I)it;r)naioé g/sz;rlil;ng/ Information Issuance from B R IRAIE T — & Barthquake carly warning data
== % o EE —‘$ ata Collection an arnings/Information BEF—4 Seismic intensity data
T 9@”2%&: = $E rﬁ $E0)1KL Dissemination System for Assured Communication T —————— s ) = o
SR, 2EICRE LB PEES. ZREIBEREE JMA collects real-time data from its own seismometers, eI, BRDT — 2% NEB L, ZROBRE PN B/ KIRICIEE e
DEAIF— 5%, BIRMBEDERNT — 2 &INEL, 24 BRIAHIT  Seismic inensity meters, sealevel gauges and other HEDDBIBEICAER - R 2Tctd HBED  (KIRERZRA) W Transmission to Tokyo/Osaka M (RURFFAFT)
= S ™ ,— nstruments an 0se ol other organizations to suppo! e AN O B = - . —— _ -
HEPRRDOERETOTCNET, monitoring of earthquakes and tsunamis, and issues a variety SHEERVAT A (EPOS : the Ear_tbquake
of related information around the clock. Phenomena Observation SyStem) ZRREKR

ICEfRL T —2Z T IV A LTHELTVET,

HRPERICET AT — 2 ONERUEREDEE I e

Data Collection and Information Dissemination *1 NIED : National Research Institute for Earth Science and Disaster Prevention
*2 JAMSTEC : Japan Agency for Marine-Earth Science and Technology To support the collection and rapid analysis of seismic
and tsunami data, JMA operates the comprehensive
S = Earthquake Phenomena Observation System (EPOS). O R - XIJZF1—RDHE
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JMA operates a seismic network with about 280 seismometers. Among
these, multi-function models are used to identify/analyze seismic
waveforms for seismic-intensity information and Earthquake Early
Warnings, and transmit Earthquake Early Warning data as well as
seismic waveform data to JMA. These multi-function are equipped with
satellite mobile phone communication capability for backup, and have a
power supply that can keep the whole system operational for about 72
hours in the event of power failure.

JMA also uses seismometers belonging to the National Research
Institute for Earth Science and Disaster Prevention (NIED) and the Japan
Agency for Marine-Earth Science and Technology (JAMSTEC), and
issues Earthquake Early Warnings, Tsunami Warnings/Advisories and
Earthquake Information.

Seismometer Network
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Various seismometer types
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As earthquake tremors range from slight to very strong and

have a wide range of wave periods, different seismometers are
used depending on the purpose at hand.
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Processing/
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These units collect, digitize
and transmit data from
seismometers as well as
processing basic data for
EEWs.
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Accelerometers
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Broad-band strong-
motion

These units record broad-band
strong-motion to support appropriate
estimation for the magnitudes of
large earthquakes.
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Seismic intensity meters measure the intensity of earthquake
tremors as observed seismic intensity values based on
acceleration records. JMA manages around 660 such meters
nationwide, and also collects seismic intensity data from another
3,700 stations (as of March, 2013) operated by local governments
and the National Research Institute for Earth Science and

Disaster Prevention (NIED). These data are used for Earthquake
Information issued by JMA.
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Seismic intensity meter network

Seismic intensity meters are part of an MT-SAT satellite communication system that enables data transmission in the event of landline
malfunction. If an earthquake causes serious damage, JMA assesses the integrity of its seismic intensity meters and/or sets up temporary

observation sites as necessary.
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Observation Network for Tokai Earthquake prediction
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To support the prediction of expected Tokai Earthquake, JMA

collects observational data from seismometers, strainmeters, tiltmeters,

GNSS equipment, sea level gauges and other instruments in and

around the Tokai district in real time. Based on these data, monitoring

is performed to detect possible precursors to the Tokai Earthquake on

around-the-clock basis. This monitoring also involves the use of data

provided by the Geospatial Information Authority of Japan (GSI), the
Japan Coast Guard (JCG), the National Research Institute for Earth

Science and Disaster Prevention (NIED), the National Institute of
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Tsunami Monitoring Network
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When tsunamis are detected, JMA issues tsunami observation
information including data on observed points, tsunami heights and
arrival times. In coastal areas, JMA operates around 80 tide gauges
and also collects real-time sea level data from gauges operated by
PHB/MLIT*!, GSI*?, JCG*® and other organizations. Currently,
JMA issues Tsunami Information (Tsunami Observations) using
data from about 170 stations.

JMA also uses 15 GPS buoys (managed by PHB/MLIT) and 36
offshore-water-pressure gauges (JMA, JAMSTEC** and NIED*®)
for Tsunami Information (Tsunami Observations at Offshore
Gauges) as well as warning updates.

Transport and Tourism
*2 Geospatial Information Authority of Japan
*3 Japan Coast Guard
*4 Japan Agency for Marine-Earth Science and Technology
*5 National Research Institute for Earth Science and Disaster Prevention
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Tsunami monitoring network
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Tide gauges and tsunami meters are used to observe sea levels and tsunamis in coastal areas. When a very large tsunami with
heights exceeding the measurement range of these instruments is generated, huge-tsunami meters are used. GPS buoys are
installed offshore to detect tsunamis promptly, and offshore-water-pressure gauges are installed farther offshore to help clarify the

situation of tsunamis in their early stages.
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International Cooperation
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In addition to operating the Northwest Pacific Tsunami Advisory Center
(NWPTAC), JMA contributes in various ways to the improvement of disaster
mitigation systems in other countries and to the establishment of international

tsunami warning systems.

@ Technical Assistance for Developing Countries
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Operation room briefing for United Nations
Programme of Fellowship on Disarmament trainees

In conjunction with the Japan International Cooperation Agency (JICA) and other bodies, JMA hosts trainees from other countries at
its offices and dispatches overseas organizations. JMA staff also give lectures on earthquake/tsunami monitoring operations and provide
overseas bodies with assistance in establishing tsunami forecast techniques and other developments.

@ Cooperation within an International Framework

JMA contributes to the establishment of tsunami warning systems in various regions of the world through international conferences,
training sessions and the like within the framework of the United Nations Educational, Scientific and Cultural Organization/the

Intergovernmental Oceanographic Commission (UNESCO/IOC).
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United Nations Educational, Scientific and Cultural Organization / Intergovernmental Oceanographic Commission

[ARFTHR—LAN—TIIGE LTV SIER

[RTR—LR—ITIE [EFHRERI DERER -
AR HMEBREEDOHKIBRD. AMERERDR
BHERER, HE - AMLAR KR GEORHERZ
TEWERITET, EHDICE, tIEDEED L HDOMEH
P RRTTHIELIEETF RNV T Ly b O KERE
BLOBEOHERRICBEIEERNSEZBHLTVETD,

For more information on warnings/advisories, reports, database
resources and educational materials, see JMA’s website at

http://www.jma.go.jp/jma/indexe.html
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Tsunami Warnings/Advisories  Earthquake Information
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% The following resources are provided in Japanese only:

Information on JMA’s Website
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Monthly Reports
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\XMobile phone access in Japanese only
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http://www.milt.go.jp/saigai/bosaijoho/i-index.html
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