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Tips to Protect Yourself from Earthquakes \
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If you feel a Remain calm, and secure your personal safety! If you see/hear
tremor an EEW
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Outdoors

+ Look out for collapsing concrete-block walls
+ Be careful of falling signs and broken glass
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In Public Buildings

« Follow the attendant’s instructions

At Home
+ Protect your head and shelter

under a table S ® S
» Don’t rush outside ﬂl—é INATIE
+ Don’t worry about turning off cDYE FIYIC

the gas in the kitchen Lo DhE3

N \ =7 .

ADKRBNBHER Tl On Buses or Trains

- Hold on tight to a strap or
a handrail

\ » Don’t rush to the exit
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weak but long-lasting slow shaking is felt.

% Such as high ground or tsunami evacuation buildings.
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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

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.
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Tips to Protect Yourself from Tsunamis
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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 !”
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1-3-4 Otemachi, Chiyoda-ku, Tokyo 100-8122, Japan
Tel : +81-3-3212-8341 (main)

Fax : +81-3-6689-2917 (for hearing-impaired callers)
Website : http://www.jma.go.jp/jma/indexe.html
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Earthquakes and Tsunamis

— Disaster prevention and mitigation efforts —
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Introduction
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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 -30
indicates areas where earthquakes occur
and those where they do not. Although
many strike near plate boundaries, they 60
also occur inside plates themselves (e.g.,
in Hawaii and inland China).
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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.

1900 FLPFICRE LIMEBEDREDOKELED LI
Largest Earthquakes Since 1900
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HRDERDHEEFETL—F
World distribution of earthquakes (based on USGS data)

F4EH HAEBFR (A EOHRKITIHBFR%ZETRY) RYZFa—RK
D3 (Date JST) Location (shown on the upper right map) (Magnitude)
1 1960 05 23 F'J (Chile) 9.5
- o
2 1964 03 28 77 S AH7E (Prince William Sound, Alaska) 9.2 ifggé‘?
3| 2004 1226 | AVRRIT. AR S EALEBFESH (Off the West Coast of Northern Sumatra) 9.1 HILT2
. % The numbers in
HZA, =BEHH (Near the East Coast of Honshu, Japan) the table correspond

4 2011 03 11 IR 234 (20114F) BRIt KEFhhE ) 9.0 to those on the

The 2011 off the Pacific coast of Tohoku Earthquake map above.
5 1952 11 05 HLFvy ¥ E (Kamchatka) 9.0
6 2010 02 27 F1). )M (Offshore Maule, Chile) 8.8
7 1906 02 01 T27 R)LH (Off the Coast of Ecuador) 8.8
8 1965 02 04 TZ5AN, 71—+ E (Rat Islands, Alaska) 8.7
9 2005 03 29 AR 7 AR NS EILER (Northern Sumatra, Indonesia) 8.6
10 | 1950 08 15 FAw b, 77w L (Assam - Tibet) 8.6
11 | 2012 04 11 AV RRIT AR NS BALERFE A (Off the west coast of northern Sumatra ) 8.6
12 | 1957 03 09 7 S5AN. 71)a—+FE (Andreanof Islands, Alaska) 8.6

KEMEREFFD T — R KIIER (Data from USGS)

I ] 1




- S A

=]
&=
A
by}
()]
Hh
bl
g

HARE DD EEE)

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
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several centimeters a year. These plate movements
increase stress in the earth’s crust around Japan in various directions,
making the country one of the world’s most earthquake-prone areas.

FEEME LV Shallow Crustal Earthquakes
SRR E (1995%) ERREEHE
The Southern Hyogo Prefecture Earthquake of 1995
- FREIGE (20044F) SRR E
The Mid-Niigata Prefecture Earthquake of 2004
+ FRL20HE (2008%F) BF - BEAMEDE
The hvate-Mivagi Nairiku Earthquake of 2008
- BER - STARRSMHIORE (2011.03.12)
The earthquake around the border of Nagano aid
Niigata prefectures on March 12 2011
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VI L— FEROME frerplate Earthquakes
Wik The Nankai Earthquake
+ MEEWE The Tonamkai Earthquake

- ERLISE (ZODGfFF +# R
The Tokachi-oki Earthquake of 2003
C ERLIZE (20115F) WALMARFHPHE
The 2011 off the Pacific Coast of Tohoku Earthquake
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2kt T L— RO T iraplare Eavthquakes
- ERFOZPE®  The Svowa Sanviku Earthquake
FRESE (10935F) PSR

The Southwest Of-Kushiro Earthquake of 1993
FR6E (10045F) JLimERA hinR
e The East Off-Hokkaido Eavthquake af 1994
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Type of earthquake around Japan
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Frequency of Earthquakes Worldwide and in Japan

AARBIUZDELTEIO TV SHtE @iﬂltﬂEF‘a‘iﬂ)zlzi’TCE%ntTd)ﬁd)&dbU"C?o HROFFIHEERE LN

3¢ BARUZDEETIE, HATRIOTWSHED

BARHEDT L —FORHK

Plate tectonics around Japan
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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.
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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.

T —_Fa—~R HZAEI (Japan) *1 ‘ 5 (World) *2
(Magnitude) 20114 IO (Average Annually)

(M3 o e 1 02 1
M7.0-7.9 8 3 15
Mé6.0 - 6.9 107 17 134
M5.0-5.9 665 140 1319
M4.0-4.9 #95,000 #7900 13,000 3
M3.0-3.9 #920,000 #93,800 130,000 "3

*1

*2

*3

D #ETEME (estimated)

P R/RTDT—RICEKD (data from TMA)

FEFHGEEIE. 2001 E~ 2010FEDT—2EVEH
(Calculated using data for the period from 2001 to 2010.)

DKEHEAEFTICKS (USGS data)

RYZF21—R50-79FLTIF1990FELIED, YT ZF1—
R8I EIF 1900 FELBED T —Z LD

(Based on data for the period from 1990 onward (M5-M7)
(Based on data for the period from 1900 onward (=M8)

Trench Pacific Plate
__ _ 8 o/ % (vear) =

BEDELGREME

Destructive Earthquakes in and around Japan

BERIE BEICHEEELGAREGBICREDN, HEIC
FNZREWEZSIBLRIFTRELT

Japan has suffered serious damage from earthquakes and tsunamis on a number of occasions.

T ZF21—F (M) 27.0THE 2,000 ALl EDHEEECTHE (1600 L%, 1900 FELLED)
Earthquakes with a magnitude of 7.0 or greater causing more than 2,000 fatalities over the
300-year period between 1600 and 1900

HEFERH = (o] Magnitude*1 5’5%1
(Date JST) (Earthquake Name [area]) (Fatalities)
1605.02.03 | BERMIE [85. f/8. Fa/EEE] (The Keicho Earthquake) 7.9 >2,300
16111202 | ECE et S 81| >2000
1703.12.31 | 7o&E IR, B35REEE] (The Genroku Earthquake) | 7.9 ~ 8.2 >2,300
1707.10.28 | =K1 [H#. £3&] (The Hoei Earthquake) 8.6 >20,000
1751.05.21 | [®k# - @] (The 1751 Earthquake at Niigata) 70~74 =1,500
RS /(_’}}ji;u;i{ffrifarthquake Tsunami) 74 12,000
1847.05.08 | EFMIE (The Zenkoji Earthquake) 7.4 20,000
1854.12.23 | RBER/BHIE (Ansei Tokai Earthquake) 8.4 2,000~3,000
1854.12.24 ﬁ?ﬁﬁ%{ai Earthquake) 84 1%(;‘(:)5
1855.11.11 | ;TF#1Z (The Ansei Edo Earthquake) 7.0~7.1 |4,000~10,000
1891.10.28 | JEEMNE (The Nobi Earthquake) 8.0 7,273
1896.06.15 | BB =BEMIZEE (The Meiji-Sanriku Earthquake) 8.5 21,959

5EE 100 AL EDWEZE CTctthE (1900 F L)

Earthquakes causing more than 100 fatalities since 1900

Soncon | MIE A et (o
19230001 | KIE12 | [ B I e
1925.05.23 | AIE14 | d4BEHE (The North Tajima Barthquake) 6.3 428
1927.03.07 | 81 2 | JLFH4EHE (The North Tango Earthquake) 73 2,925
1930.11.26 | B0 5 | ILAFTHE (The NorthIzu Earthquake) 73 272
1933.03.03 | B2F1 8 | =BEMMBIR (The Sanriku Earthquake) 8.1 3,064
1943.09.10 | B2F118 | E2BUHIE (The Tottori earthquake) 72 1,083
1944.12.07 | BBF119 | SRA#EHIE (Tonankai carthquake) 79 1,223
1945.01.13 | 88120 | =AM (The Mikawa carthquake) 63 2,306
1946.12.21 | BF121 | B HE (Nankai Earthquake) 80 1,330
1948.06.28 | BBFN23 | #2HHhE (The Fukui earthquake) 7.1 3,769
1960.05.23 | BBF135 | 7 UM (The 1960 Chilean Tsunami) 95 1427
1983.05.26 | @f5e | BANS84 (19834F) HABTEHE 77 104

(The 1983 Central Sea of Japan Earthquake)

TR 55 (1993 4F) dtiEErfmftE
(The 1993 Earthquake off 7.8 202
the Southwest coast of Hokkaido)

Tay 7 F (1995%) REEREHE (i - ABAEH)
1995.01.17 | Fh 7 | (The 1995 Southern Hyogo 7.3 6,434
Prefecture Earthquake)

AL 234 (20114F)
RS A AHE (RAAKRES 9.0

(The 2011 off the Pacific Coast :
of Tohoku Earthquake)

1993.07.12 | 5k 5

2011.03.11 | Fm%23 20,960

LN PRRKIC

1 ERERICES
Data from Choronological Scientific
Tables 2012

2 IRRTAHZOVICES
Data from JMA catalog

*3 1 EBRER. BBEEBLTICES
Data from Choronological Scientific

Tables 2012 and the Fire and Disaster
Management Agency

4 TATRRESS
(20129428 AIRA)
Number of people killed or missing
(as 0f 9.28.2012)

19234 PSEEHOE (SEETERA)

(The Kanto Earthquake)

1933F =[EMEER
(B4 GREdm™))
(The Sanriku Earthquake)

194845 EHME (BH™)
(The Fukui Earthquake)

1995% EEERREIPHE
(The 1995 Southern Hyogo
Prefecture Earthquake)
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The 2011 off the Pacific coast of Tohoku Earthquake
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Seismic source
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#130km 1 3a) D AL#E38E6.21 2. RiZ142E51.667. =
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foo TOHEICKY, BHERREHTEE 7. BHE. BEE.
TR HARRDI7HERN TEE 6 DML W ENZERIL
felEp, AbBELSAMMAITHT TEE6SHBHSEE 1D
ENZBALE LI IRTIXTOMEZ T 234F (201145)
FRAC A KT RE | L LELT.

RAb# A K FEREIEY T ZF1—F9.0E WS BEAAET
TERALE ERADREDOHMEICEY, e, BN RVE
WENZ AL - Bt A Z RO LEREIcEe5 LE LT,

AL C DRSS EI DR GGRUMENICE D Te D TLE DD

ZOMEIZ. BEIEDTICRANSEHFAGKFFT L —
FERAARZHEEDOT L —FDEROMBEHRESTNBT
& BREBIR) K> THRELELL (K1), BROBEZ (K 2
DFRDEE ) TETLIBREIE. BRRAIDBESFYIcmb >
cEblcrEitAmIcERLE L (R2DEBDMEED), £ T
BRADITNELEY, CDREADTNICKDBEDEIHHNKE
FAERESIERILE L e, RALMS CRAISN BRI I
lE. INSOBIERICHIGT 2 ZEDEBWNENARSNE T (K
3 DI HRaLEIRD) , BIBHIRIZ ESICEICLD) D ST
Bt (X 2 DRROFEE ) THRLENZRH L. Ftah 5% 160
MHNFCHIBEDRMEmIGELE LT, TOLT RRERINEEIRE
(K2DKEDEEFA) (FEFEADSTIFRERICHIFTRER
450km (TR AT LI, Z DR, BOEND R LI
FVELT,

% H zk East Japan

‘ Pacific Ocean
ATETL— b
‘ Pacific Plate

FED T L — k Continental Plate

1 RAARDT L — MEEDKER

Fig.1 East Japan plate structure cross section
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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.

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.
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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

RAb A K FEREICKY. BRI BDKFEFREE
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AFFAEHEICEEERIFLEL .

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.

% == 2 @J Aftershocks around Japan after
R The 2011 off the Pacific coast of Tohoku Earthquake
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Heights recorded at tsunami observation facilities

KENE. BIRENcHRTRESWMETH Y, RIZDERIET
NEUBD O RIREEN BB L ETRY, BAIMRIE. thkBID
WHFRE ST (p.24 FEOEARPESR),

The columnar arrows in the figure indicate the recorded tsunami heights;

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

RALMA R FFAMBEOXEEBERDL S, BIREITTIS
TEHEFEADSKIHERICHT TOEVER CRHTE
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FATL—FREBPEREREZBERDEDT L —ATHE
FICHYE LT,

Ele. REEDNTH. RALMADSHER#M S DEFAT.
RTZF1—F6 75 ADMBHRELIY. BPARIC/INE
ROMEHZFHLINTEE. HEEHHNERICTIEL.

AL A RTEREDL S 2 U EHRBL T, JEHED
FEEBIREBICNE ) DDOHIVETH. BERMELNS
EIRARE L CERGIRRDHNTOE T,

ER4X Epicenter distribution map
2010.3.11-2010.5.31

200k | Hm374

2011.3.11-2011.5.31

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.

MZ3.0 - & 200km L% Depth=200km
2012.3.11-2012.5.31

un Ne=2533
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[IRTHHERRIHHMEZROER - FHROEREL
%%@9 ,r E */ 7“ Issuance and Timing of Earthquake and

Tsunami Warnings/Information for Japan

ERE!

Earthquake!

R2HEER
Earthquake Early Warning

B~ EBME

Several to tens of seconds

|:| R2HERR (B
FR i

Area of EEW coverage
EOMIE. BRMERE (E®R)
DRERERHLSEVIEN (EEE)
HEETHECOEBIGIET
FEE RS
Concentric circles indicate the
times (in seconds) at which
strong shaking (principal motion)
is expected to start after EEW
issuance.

1.59~25%

1.5 to 2 minutes

REER
(B 3 L EZERAIL it 4a)

Seismic Intensity Information
(regions with seismic intensity of 3 or greater)

ERERETOTRSTHRH) W
g
By

BRER - IRHR E 1)

Tsunami Warning

253~351%

2 to 3 minutes

ERER CERREFERZ -
FHRINSZEEOSEICREATSIER)
Tsunami Information (Estimated Tsunami
Arrival Time and Height)

FRIFHR (B0 -
FREETFERZIICE TSR

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

KR AR F AR LR, BERRIE
1485487 I RREE 6 58 C. [F4970 Ic &
KEE7 C2ERERLE,

% 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=DTHE)

(ER=IHEDHF) )
W59k

Approx. 5 minutes

RRIER

EEERICEET51ER
HEDOERERACEETHIEH

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

RLUE, PERFHR.

¥ Announcements may be made at any time after this point.

Wamnlml 3
P ¥

ARRER - TEHR EHWR)

Tsunami Warning (follow-up)

XBIWE. ZOBFH CRETNIRADIY ZF1—F
FEAVTERLIEBE (p105R). M159%IK
FERE—AVIIT ZFa—RIlcEY. BRODEEICD
WTEVHEEDR WERERICHIERIR CEHY 2.

*If the first warning was based on an assumed maximum
magnitude for the area (see p. 10), JMA updates the
tsunami warning with estimated tsunami heights in
quantitative terms based on the moment magnitude
determined in over a period of approximately 15
minutes.

1 Ry ~2 Ry

1 to 2 hours

Vs

BRER - TEWR (—ERARRR)

Tsunami Warning (Partial Cancellation)

( EEEW - IER (SRR

9 Tsunami Warning (Whole Cancellation)

\/

=R - EEICATARHR BE3ULTER)
(BE3ULEESHAILI A, hETR4)

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

BHOEEICRIT ZI1ER (BE1ULTER)
(BE1ULEEBALIHAS)

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

#AEEDH

Estimated Seismic Intensity Distribution Map

(' ) %"J 15 ﬁ?& Approx. 15 minutes

ZDDIER

(tEEKICETB1ER)
(BEEGHEOEREREHDEHSE)
(HEDFENINRFICBITH15H)

Other Information

(Information on the number of Earthquakes)
(Information on the revision of Source Parameters for

Remarkable Earthquakes)
(Information on Seismic Activity)

XY ZF1— FOEOEELGELZDMDIFRTER
% Changes in magnitude values and other variables are
also issued in other information.

Prompt Report on a Large Earthquake
(Press Release)

U WZ5. 00

#EER
400

—amoia
350 | —SAE FEON

TR i}
Tsunami Forecast T
O 1 E1§ One day SEEHRFHE M25.0)

- SEROFEL
Prospect of Aftershock Activity

I
il
A 4
\ 4

v




2 == ‘ .
EF‘ IJICN i‘li". #E Earthquake Early Warmng S BRAMMERRAEERATBEFDFE S Points to Note for Response to Earthquake Early Warnings

FRIDEEICIT T 1 EREEDRENHIET,
. iiﬂ%é@]b\ﬁ%&&%fat\ FEERICHRETIEMOMEZXFTET. BUGRAB CRRZEHERCTELRWNT
EDBYIET,
- AFEHE (RE100km KRS CHE T 2HE) TlE BEDIWEEDHEEHSEETT,
- BRIGEVEPACIE. RRHERRDEHDIBOENDIZEICHICEVEEA (FTOEHAZSR),

+ 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).

<BRAMERMOERAITHVDENDBLZEL-EHF >
Example of an earthquake in which strong tremors hit before EEW issuance NETRETHXZVWHELGEDE S, BatE
s RIBDORKRDFIITTROIENL Lﬁﬁbhéiﬂiﬁfb‘ﬁ'ﬂ

RRMERFIL. EOREERIC. B TORVENDOIERZIPEEZ FEL. AlEGRVREHSEZIERT
T, RRHMIERBOERINTHOBWNENDESTLAETIEDTHEM O ST LABIEE AL, BUOENDATIC,
B5DO8AEFofe), FIEHDAE—REZRELEY, HEHVETBETERBEEZTOGEDFRNGINTUVET, B2
MERBICIIHEREEFICIVEREFRO 2BENHVE T (RREEZITRER),

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).

BERHMERR (ER) - - - RABE S BULOENLFEEINTIS

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

FRMEER (FH) - - - BABEIUERGTY ZF1—F35SLEEFEENIIS Enrie Goone | 9.
EEW (forecasts): for estimated maximum seismic intensities of 3 or more, or magnitude is 3.5 or more. ﬁé?;rgi}g E}{ng Sﬁfut;g?n?g;t —7':7? Rt 5N S B 1= TL— = 5 AU 0D A Hh B
. ; N < (inside the blue circle) DHZE. REMERBORKE. BHHSHTHOD
ZRPFIW/ARRENGTE, RRELL FOBNHNETHTEHBYET, - EJ;%B%FE%\ S S g
“ _ S - - [ D 7 °
] . FHRENFCRAREEN A THOLHERHRERINGH D, ERICITEESEBOERAEINH) ‘2203%?—?-;;*%?;’@;1?2&? o be hit b before th
%, BRUOEND B3 it t t t
g Warnings/advisories may not be issued, even if tremors meeting the criteria occur. T%ggﬁg@f;ﬁ%ﬁﬁgféﬁjo anngﬁi:;iﬁ (r)r;a;rl E?EV\; - 3tihsé 2325,( Orfe ;ggeflseaftl?;:akez g
i-l!!, (For example, no warning will be triggered if the actual maximum seismic intensity is 5-upper but the expected level was 4). e e fm (e e fniiaic occurring inland i
= times (in seconds) at which strong H EEW Gl Ty land a f £ =
5 - - — . Shgiking (o) weton) i owever, s provide etween several an a few tens o s
3 pEb] " B TEEERE expected to start after EEW issuance. seconds to take action before strong tremors hit for large >
Categories Details EEW transmission methods % EE b . interplate earthquakes far from land.
. =% hypocenter
== vall V% t\\\ > 7. % tﬁu‘- ESEEN ZE JMA Seismic Intensity
= . Yo X
r‘ 4 L,U:b\%,m; héi’mijz DR Various media 4 5 5+ 6 6+ 7
EEW + Estimated origin time, hypocenter and magnitude (e.g., TV, radio, cellular phones,
(warnings) + Areas where seismic intensity is expected to be 4 or greater disaster management radio
communications systems)
2 EE- > ..
 HEORERL, B, WEORIE BIMERIRDLULH  Principle of EEWS
-EE4 L,(J:b\%fﬁéh%imijlxﬂ)%ﬁ _ < - —
BRatERR | - ?’M; nae EROFHEEFFAISXED OERISEVHIESTH 52 2 b TR 4R
(FR) . EE _L/U:@H;h_g) BEFAEEY REITL2EADREmHAGE BN (PIR) Z RN Shaling ! EEW
. . . P-wave detection by a seismograph s
EEW + Estimated origin time, hypocenter and magnitude EEW receivers, dedicated near the hypocenter v ERTAH!! (( m |
(forecasts) + Areas where seismic intensity is expected to be 4 or greater systerps, etc. ) ) DR =) - 2B
+ Estimated maximum intensity (Provided by private companies) | | | = = —pmar T~ ((
« Expected arrival time of principal motion with a seismic \ '8
intensity of 4 or greater
ﬂ!ﬂ!‘l’ [IRT IMA | I I KURT IMA
- L =4\ £ = PAN S a . - f
X_%%’:%’J]%i’dl_tﬂuﬁj Li?lﬁ%&%%b?b\ijo (_g_ﬁj o)'ﬁf/bfb\éiﬁ ISelsmoga h @)EJ:E;}/?\ ?,7:9'_1_|\ r—% Eitg%,ﬁu | \ | ®§§L\Ehb\§]§%ﬁ'ﬂc
FRIZE DM Y T 5D [RTHR—LN—I CHEERTEE T, % Rapid estimation of hypocenter location, Si ' Pﬂf}l A Hh R A IS
OrE2EERPEEER CAL BRSSO Swave o « | MEIC R IOV Swave o Pnsre] BEW isuance
\ . Y elore strong tremors ni
http://www.seisvol.kishou.go.jp/eq/shindo_name.html L mn) B e SRV (Larcer/toner remor)
E % i;ih i:: e 190 individual regions are defined to cover the whole of Japan and EEWs are issued S[ETIE. BRHERRZ EROO~@D@EEZ T, FHEKL EEWSs arfi issued ]\;Vith the flow shown ab(;)ve. Their [}>1roviskion
!H w=) '“ L4 for each region expected to be affected. Check your area on the JMA website in TWEY, Efg,._.\ ﬁ’. SRR HEDREERECESZBERAIKS, requires a densc o servation system to detect eaft quakes
b : quickly, advanced technology to allow prompt estimation of
s . advance. DEVERT — 2D 5ENDRE Z RPN TR T H50M. FHx seismic intensity with limited data, and appropriate
NHK DER 2 RR (’r )( —3) L C'%%E%—: iEQfl_:i%)ﬁc‘: DIERBIEFMICKYREBLE L, communication technology to disseminate warnings.
An EEW broadcast (NHK) T, BEMERBOEBMICH--TIE. IEROMEEHFH] The EEW system leverages the characteristics of seismic

BEnTunEd, i{ﬂ}%b‘%i?%c‘: YA EES SIS N\ T waves, which propagate in all directions from the focal point of

\ P T NEE T, BRI IC 2 BEDEAGY . ER an ear(;hquake an(dS are ge;lesrally primary wz:ves (P—wlavels) tz}alnd
=Bk / secondary waves (S-waves). S-waves propagate more slowly than
RAMBERREBNTERITSHDRAICOLT  Effective Response to EEWs E— R TIobsE%E P K. TE*J%)XL/_ (NESERY = gl = G (A4 P-waves but move with high amplitude and cause damage.
BIHBERBERBELLEEE. EOTTICHETFRITEHNEARTTH WOECTERRERBEL LT % SIHEVWET, PIRIEHIFR AR 7 km (B3 25,200km) ~ P-waves travel at about 7 km/s (25,200 km/h), while S-waves
ICTBTEBLSIC, BRTEICESITHL LD EBENSA X —I T BEEb . RRICHEEH LTIIEL TSR 4 km (BRI 14,400km) DU E T, T e e e e s
THEETFELED BFATEDITHHIIIEREESR), £lc. MIETENEICEZEIRR TESLLDIT. FEELS fe&. MERDEHHREDEZFMALT. KLIahBPIEZE  and before the S-wave arrives.
REIEE TS, HTAITIEREBHLE 71 IV L &S EDHREITVELELD, LB CCND S AETIENBTEAFETEEDTT,
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 OBRSHERRIL. DR EEASERSTEMAZERIE[RRTICIAEERMERE .. IMITTEBCEAR KSR E R AT 2RI K AR MR O MR IC LY A
cover for examples of EEW response). Other effective measures is immobilizing furniture and covering glass with shatter-resistant film, BeLHUELT,
to reduce risk in earthquake situations. The EEW system is a result of joint technological development by JMA and the Railway Technical Research Institute and achievements in technological development by the National
k ) Research Institute for Earth Science and Disaster Prevention.
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/$ EZE“#E ¢ ~i = #E Tsunami Warnings/Advisories

EEDPEMIGETHE APBMEXECATEZARGEHELZLOLET, IRT ClE. KEGHELNRELILES. 2
BEORETEINEIL ERITL. BRICEDKEBEORENFEINDZEICIE. 2E% 66 XFITH T EEFEFRXITHL
Z’ i’@ ENRELTHOM 3 NZERITERER - TERERRLE T, EFIC, BEROFEFERLUPFEINSERK

BEEE ERICETIFMOER CREER) ZHEXLET, Tl FRICKDIHEOSZTNHEWLEICIE NEE TR
%%ﬁb\ ZDEEHSEET,

EREFBRXDFEMIE. TRTR—LR— (http://www.seisvol.kishou.go.jp/eq/index_t-yohokuinfo.html) & &<

EEn

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).

BRER - TER Tsunami Warnings / Advisories

ERERCHEKRTS
i;&@ M c OD%IL.\
fEE HREAE Estimated maximum tsunami heights ERER - ARRERBEELE
\ oo . N NE(S
cacgory | wnersloie | mEcoRE | BARERO BOI AN
Quantitative expression ol R ction to be taken
( FHED Eﬁ) For huge
Classification earthquakes™!
P 7o namgoms | 10T e on BRI A B L, DI
iilé BEWVWETAT3Im%ZE EBEAFTNSIEZTNHLHA8. A
a BABEE 10m BX RERIBLIEL DA, ffe5le
WEDSEERIE Tsunami height is expected (5m~10m) Huge EVEEE ) EEREEIBFRN
Warning to exceed 3 meters. 5m J&;&j 2.
(3m~5m) BRI ERENDETRERERAR
3 FREINDEROSE DORENG N,
;;glﬁﬁ HPEWETAT I mE 3m =\ A tsbur:iami ishexpectedl]tl()) hit lal;ld, and
= = \ 5.4 = anybody in the area will be caught in its
Tsunami HBA. 3MUTOBE (Tm~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.
FESS CI B DR EISTE LN, BODH
. - — BB TS N
%Z}E_Sh%7$7gz®%_5 LLA%)A\L}TLT;B L/ﬁ?\btb\’)—(
. BEWETAT0.2m /@—b‘bﬁﬁh& BB PR IE
o M ITmUTFT, # _ fafg, FRBHMREINDETHEIC
2 [ et N im (FELBL) | AorUBRICERUYLEL,
Tsunami RasziEs (0.2m~1m) (NA) 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 YO ZFa1—F8EBZDLD dEj{iﬂ] ETClE. BEDOL WM % 1 It takes time to determine the exact scale of earthquakes with a

ERBETITKROBIEDTEEW D, ZDRDERFER magnitude of 8 or more. In such cases, JMA issues an initial warning
OE—HTE. EORMTIESNSRADTy =7a g buelonboienednaimun i oid it
ERVTEERLET, TO% MERRAMBELCBHINTG are used, the warning is later updated in quantitative terms.

ERFEC. JUBEDBWVERERICBERRCERLET,

[RTHHERRIZDZROBETIIECDRSE

JMA Definition of Tsunami Height EEOET [!]

N Tsunami Height
EROEIILEEDGZWNIZED; Eb\bo)m T, &
BHBE ECERELT Eofem T, FEDETDMMFIC
LETHIELBIET,

. . . . 3 ‘; “7—_ =P N _';z'__k
The tsunami height is the height of the wave’s crest above normal i’fﬂl ‘ge“;i’ivil@"‘ﬁ@” <

sea level (i.e., the assumed level when no tsunami is present).

7$5)§'|‘§$E Tsunami Information Bulletins

1BERDFELE  Message types

|7§| Fé‘: Contents

AR DEETEEZ - FREIND RO EICET S
(EE

Tsunami Information (Estimated Tsunami Arrival Time and Height)

BERTREXOZFROIEFREZPTFRINGE S

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

B - R DEETIEEZIICEE T 515

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

FRMROEHEZ - FROEETEEZ

High tide times and estimated tsunami arrival times at selected points.

ARERAICEET2IER

Tsunami Information (Tsunami Observations)

AR TERALICERDEERL PRI

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

HEDERERICEETBIER

Tsunami Information (Tsunami Observations at Offshore Gauges)

A THRALEREOBADE S, RUMEDBAED
HETNDAFE COREFRDEZERL P I

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.*3

%2 BERERICETZBEROARICOVT
O RETEASINIORRDE 1 ROBERZ LML ERTZED
BRICBIPRRNRDBEARLESEEHERLET,

O FAEN/NELSBIF. RIOBMELGSHEWVED. BAMEE T8
A ERERL, BRDFEFCTHEILELRATT,
BRANEZBIETHRRIDEE ¢
c RKEREROEXRPORE | GHAED 1 mEVBASHE
CERERORRPORE  BHAEDN 02U EDSERICREE
CERIRROERPORE | BAEN S THBETRE

(BL., cNEVSEI TH55) EHR)
BRIGTBEIRLESTECHENORDERDH N BLEDILE
HHIET,

3 ERRIC. HAEORRERICEITHERICBEVTCHEAMBEZEE
THRERIDEEEZRIF. TNIINEGHEAMER TR £F
®LET,

RRER - IRR. FRFRIAOERFE

% 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 regarding Tsunami Warnings/Advisories and Tsunami Information

O NEIOEWNVEE TCAETHEMENKEELCHZE. BEEER ® Tsunamis may hit before warnings are issued if the source

DHEENZBRDERICHICEDEWVEEDHIET,

region is near the coast.

@ WEL . SFTEREIF. BELCHEDIREDERR(|C ® Warnings/Advisories may be updated based on the

BALICERDEEZLLICEFHIZHELHIET,
O TRDB X, —MRNIHEDHEEFDIcHIFFRICED

earthquake’s magnitude after careful surveying or observed
tsunami heights.

TARECEBZBTEDLS. BFANICFRETNSZRDE ® Tsunami heights may exceed estimates in some regions

ERIBLBZDHEDBIET,

due to coastal topography and other factors.

@ S FDEEFEEL L. BEFTRXDEHN TCEREEGE @ Estimated tsunami arrival times are the earliest predictions
EHOEBETBEZTYT, BCFHREDAEHL THBZAAIC for each tsunami forecast region. As the arrival time in each

region depends on the location, tsunamis may hit some

Eo NN Z(DB%ZUJ: DEET7. i%ﬁ‘«:é:’)fci 1 B3 coastal areas tens of minutes or more after the estimated

MU EBNTREEDNESTLBIELBIET,

time.

BEFEH Tsunami Forecast

FREINDBERDOINN (REREHE)

Forecasted sea level changes

HREAE

Message

ERIRRERRLBEEOME | BRICHSBEEINER J*#’LTBU SHROLMBTDAEED B O, B

TBHEE ICADTOIEEPHY., BAAGEICBLTUITAGEENNE
Continued slight sea level changes are expected | Particular attention is needed when fishing, swimming or engaging in other marine activities
after Tsunami Advisories are cancelled because tsunami-related sea level changes have been observed and may continue for a while.

02MFEDBEEEHDFREINEE | [SOBEHEL

BWETATH0.2mAKRBDBEEEN D DREDDECIE G . FFERDB X

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

is needed.
EEHNFREINGNEE EEOLEEL (MEERICSHTHERERLET)
No tsunami is expected No tsunami is expected. (To be included in Earthquake Information bulletins.)
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5%5&@%95&1%%0) L(ai Tsunami Generation and Speed

B TRKEGHELNRETSE BENAEHERELE
D, kBELIEV 2B ELHBIET, TDEE ZTDLEICH
BBKDKRECLETL. TOZEHHTEENANIEAOTL
TEYT, INHEETT,

B IEKREDNERLEDIFELDIRENECHIEED

HVET, TDfcéd. KFERHNELIZDEMDETIE. DS
{HERDRRICBVLWDOE, EEOBEINHITHEBLTL
FTET, KEDERWETATELGSENOTE, ADBR
NIETRITRS, E>TRIFUNZEDTIEH VT A,

BECHEWVENZRLY., £IEFHETERVERERPS
HELfeEnzZRLRY U":E’zé‘\’b‘}%iﬁi%iﬁb‘%ﬁihf
WAHEGEEF. EHTBANTHGWTLIEW, fefitb
ITBEDOEEN. BB PR t)bf'ttcéf’iﬁ)“ﬁ’\ﬁﬁb
FL&Do

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.

HRERERDEWN

FRIFAGEICEL O TRIINZEREIFELEY, 12D
HOEE CRE) IEBICECEEDSEBEE CODEKSE
N TERGKONM Y EE>TRLFEREITEY
F9, ZDIs. FEHEICENZE. ZLDOELEDOERLUK
[CET—RITHHUARLE T, Tl EICED>TEED B
NGI[KEEDFIERTIE BIELIEREBGEDE R = —
KUTHITHRLE>TLE S e, ZTOBIZAIFIERICKE
FHDEFVET, f‘*J:LCEL\J:b‘DT: OB ETH50cm
ICBTE R EBAPENGEICHEESZIDDIEZTDIH

T,
=93
Tsunamis
BRI km ~#E km
Wavelength: several to hundreds of kilometers
- >

ERDFEE

Tsunami generation

BEMFOES |

erm 4 gf}

Topographic change
in the seafloor

Source Area

WEICLDERDEEDEREAN (BzENSRTX)

Mechanism behind tsunami generation

F532 800km B3 250km B3E 80km BF:E 36km

800 km/hour 250 km/hour 80 km/hour 36 km/hour

— <3 @ ,%"
REO®mEOEL

jf_hdﬂLL of tsunami wave height

ERDIEHZERE

Tsunami propagation speed

Difference between Tsunamis and Wind Waves

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.

BR
Wind Waves
EEREM~HEmM
Wavelength: several to hundreds of meters
—p

~¢

BEDLSBEE CBKE2ENMRLEES

Seawater welling up from the ocean bed to the surface sweeps into coastal areas.

BEAHEDBKIEITHRLEES

Only sea surface water floods coastal areas.

l$ &Ekiﬁ ¢ ~jE #E% I_-E thﬁij—% 71575 LL Prompt Issuance of Warnings using a Database

/$/)§Ztii’é EREBRTCITRRICRNETZIENH DI . ! uake . b ,
uK = B > N | N e issued immediately to enable evacuation before waves strike

: I%,/EZ ki _'IM%E% Btgiﬁﬁ?—ﬁ)%%b & )izz_b N coastal areas. To enable immediate issuance, JMA has conducted
E'_/ E1—2IcL25RIEEREL/ LSO EHEETH computer simulation of tsunamis with earthquake scenarios
SHELTHBEICEVWE A, TORHT[BRT TlE I involving various locations and magnitudes, and the results related
DOFEEFEEEICIY, WVDETIT, EDLSEVDEFEH to tsunami arrival times and heights are stored in a database. When
= . g O f o~ Rt S [N KA S - a large earthquake occurs, the operation system quickly calculates
;E%a_%) DN BRRTBENE =V THE5NLHEAL, 7% its hypocenter and magnitude, searches the tsunami database with
N=ZELTWET, REBICHEHINRELRIZ. b reference to these calculations, and selects the most closely
WEHEDHABHRE T —2ZR—ZIH58|EHL. #DF—  matching results. JMA then issues Tsunami Warnings/Advisories

BEEICEFER  IERATRICEELET, gji;legae;fseticr;?ited tsunami heights for each coastal region expected

Once an earthquake occurs, Tsunami Warnings/Advisories must

BE. Y —FaFERE : %
Hypocenter/magnitude determination rr‘f?Magnﬂude 8.0
&

TR

Database search

Retrieval of results for
warning messages

UIal—UaLsRE
T—HRA—RIRE - £

Database storage of results

= APRER
Issuanqe of o |I Major TeunamiWarning|
Warnings/Advisories SRR
TsunamiWarning
FREER

TsunamiAdvisory

Database

AFFICHITZFREFH

International Cooperation in the Pacific

K[IRTIE, AR FICBITOMEOREZREGRL, FRERE
TEABTNDHAKELGHELNELET S, HIEDEKICETS
EHRERPHOICAIEERICGEH TS HtBERA T FE2FERE
22— ZBELTVET,

ZDEVE—F TKEFZREM, « K AT LD T DEATHE
A IV—7 (ICG/PTWS: Intergovernmental Coordination Group
for the Pacific Tsunami Warning and Mitigation System) | &5,
REFEICE T 2EBRNGERERFDEBOTTELTEY. X
FEHESFOME - FROERKRVBERREZITOKRKEOKRFEFE
WER > 2— (PTWC: Pacific Tsunami Warning Center) &1
L. KEFREEORESXEHICEIRLTOET,

IFERTFERERT 2 —I1d PIWCOBERICITEN, RRED : \
BTICATATRRBHRZRERLTVET, 100’ 120 0 160°

ZOt. TERFIF BRBICE T HEELERL, BxmerE  IEATFZRFRONREREF AR (B3
WELT BEOFABREEGREIRELTVET, %ﬁfﬁﬁﬁﬁﬁiﬁﬁﬂﬁﬁﬁﬁiﬁﬁﬁﬁ

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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HWEICETHERERPNICHEERLTCVE T, HAREHDBEICHEDLOIBREGMEBENRELIZE. TOXERIGIC
puibrd’ L/EH%T%%J:'D\ EE U EZHALtE R Z TEEERR ELTHIE ﬁié‘f\’\ﬂﬁj\ﬁﬁ’(ﬁiﬁb Z D& HEN
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EIGDEEP KBS ROEELLCERENTVET,

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.

EEERER Seismic Intensity Information

MEICKVEE 3ULZERAILIGE IS BIXEFRERE DM SICHLRISERTESL D MIBEXERN 1 0¥ T\
EE 3N EEEAILtiE (2EZ 188 #tiFIc X)) EMEDHENDRIRFLZRBLET,

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).

EIEICBISI1EEH FEarthquake Information

EE3ULZHALIHET. BROKXEDEZNALGWVEFEINDG (BRER - IEREZERLEL) BRI Z
DEZRMI BTcHDBERT. DERDOEN GV Efeld TEFOBEESHHZHHLNGEVHKEDLEIZEN
EZMMLT HEDERPYY —F1—FZHRRLET,

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).

Earthquake Information

ER-EEICETAIEER Earthquake and Seismic Intensity Information

WEOERPII ZFai—F BE3MULZHALMERETIINEZRRLET,
EESHBULEEZSNSMIE T, EEZAFLTIVGWIRADHSIEEIE. TOHINEZREERLET,

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.

BHOEEICEITA1EER Information on seismic intensity at each site
MEOEERPYY ZFa1—R EET1TULZEAILCREISOEEAREERLET,
EESHUELEEZSNDHMIF T, EEAXAFLTIVWVGWVWERAADZ5EIE. TOBEARZERERLET,

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.

W EED Estimated Seismic Intensity  Distribution Maps

EESHULEBALILIGEICIE. BRILESHOEET —2%2d LI
TkmUA T EICEBEZHF L. BEEFADLEVBFRLESHTEE 4 LI Dt
DEEZEMICKRIRLENERZREKLE T,

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).

HARESGRAMAOERER

Information on Estimated Seismic Intensity Distribution Maps

WEOERICEHATNAIEEE. TOCEVWSACHHBDENGLEICK
D BERZERGTDIEDHVET, £, CDRERHDEEZHFTT BMRIC
LREDZTENT I DT, HASTNEELERBEOEREN 1 BRI NS
EDBIET, 2D, BLXDA YV 1DMBEPEEDMETHL K
EREEOCEMNGLENBEEZTORRICEBLTTHBLRLEN

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.

EE 4 5% 53 6% 6% 7

138 138 140
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Estimated seismic intensity distribution maps

wREICE I S1EER  Distant Earthquake Information

[IEFTIE BRETTHROBADOEBEHLERLTUVET,
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AL BRICET Gttt EICEI T 5B HmERKRL. HEDHE
FERZIPER. X7 ZF1— FBELUBARPEANNDREDFEI|C
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

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

[ART b‘ﬁki‘%'%ﬁiﬁl@i’@ SRR

Worldwide seismic stations monitored by JMA

ZDDIEER (iﬁ’, = EIEI BT A1EERT5E) Infomation on the number of Earthquakes
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RCEGHDOHMEBICOVTIE, TMERRKICBETSIERI ELTEREHTHERITHIEICLTVET,

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.

EREETORTNBER ompin b s i

KREDRBEL Prospect of Aftershock Activity

AEGHELNEE L. %@i’@iﬂu:\ S EMEMENZRITEHIENHIET (RE). KEGHMEHLREL, REIC
SBWEDTEMLHBDHFEEICIE. REDEERRZP. SBORETEFDREL (EOLSVOHBEMITNEL. BE
IEEDIREITESDY) . td)ckvtu_& CREMTBDREDNGZDODFICDONT, MERREROFRTHEHLE T,

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?5%"50)1‘@ EEJO)R LLLE&T% I‘ﬁ #E{ Information on Seismic Activity in the Eastern Izu District
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Observation
using distortion f|

In the eastern Izu district, seismic swarms related to magma activity have
frequently occurred in the past. If anomalous crustal deformation caused by
magma rising is detected and active seismicity is expected, JMA issues
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.

ovrvLs ||
~ Rising magma |
iﬂl, ﬁ’q’:nﬁé*-l- Prompt Reports on Large Earthquakes and Tsunamis

BIREE 4 U EDOHESRELIGEPRKER - IRRERRLIIGEII. ERHRERZERRRLE T, &,
WEDRIREMEN B BIHEITIE FREFHRZITLN. %Ebti&%){biﬁd)ﬁ@%ﬁﬁﬁu Pk LDBEFRDAMZEITVET,

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.

Crustal deformation
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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.

OEﬂﬂﬂiﬂl ﬁ@ﬁfﬁ( Characteristics of long-period ground motion
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+ 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
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Information on the Tokai Earthquake

B TCIE. T ZF1—F8UVTADEAME (RE
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[UETIITORBHEDFHEEZ FINT 5. BIRIERED
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T —2HERATNIIBEITIE BITENCRIIDED
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FRDOAZ—LANIVTRLET,

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.

K[RTHRKRT BI85 RRODEAAZVY FEROXI B KRS DRI

Information issued by JMA Announcement timing Action to be taken by the general public Action to be taken by public organizations
s — RBHENRET HHEZTNHHZLBHSN. RBMZEOREICTHERLT. TERES) XU = (o EE BT TYE

RBHEFHIER - - B EEMABORE

NEBEREDLS MEMES] HREESNIIBE,
Explanatory Information on When it is considered that the Tokai Earthquake may

Tokai Earthquake Warning ggcclg;‘aggg. the prime minister issues a warnig

plans.

BRGSO KGRI > TITBIL TTEL,
Response warning declaration from the prime
minister and local-government disaster management

Establishment of Headquarters
for Earthquake Disaster
Prevention

N SN = HATNERKORBHEDOTIKRRTH S
ﬁ/ﬁﬂﬂgliaﬁﬁgﬁ AEEMDESE > HIES
When there is incresed likelihood that an observed
phenomenon is a precursor to the Tokai Earthquake.

Tokai Earthquake Watch

BAT® BIaEED 5 DFUHNT P,
BAKEHEICRE> TITBIL TR ELY,

BiaED

Response to notification from the government and

T8

Preparatory action based on

local-government disaster management plans.

prevention plans

RBHEICEEY %
AEER (BRES)

Investigation Report on
Tokai Earthquake (Extra)

BT —2ICBE LIEREARIEDRATNZE

RIS

FEEY, BATLTEL,

HERR (EF)
Investigation Report on
Tokai Earthquake (Regular) [UCIIEIRUEEEN

‘When any anomalous phenomena are observed. No further action required. Collection of Information
b e P Ie Bl EHIDHER T, RBHRICESIEUDC & 5%

BHBEATN TGV LR ENTIBS THEY. HBTLTEL, = L

When the Earthquake Assessment Committee | No further action required. None

XTERBEICRET 2RERR ERR) ) UEOBRIVERTNERI. TLE - STUFTENSOBRICTEELTTEL,

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

Tokai Earthquake (Extra).
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Situation development
= ; TRE Prime-Minister Kniiade

HERG S B AR, b g ﬁ Director-General | #g 4= _ Warning

HIER H|E of IMA Report L declaration .

Earthquake Assessment d Cabinet Meeting RiBMZEDREN

ommittee Judgment Tokai Earthquake
RiEHEICEEY AEER (ERE) RiBtEERIEH RBETHMIER
Investigation Report on Tokai Earthquake (Extra) Tokai Earthquake Watch ?’;ﬁﬁ?ggg&zﬁ(‘:{:&:&g;
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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.

H R SR SRR L MBI E R DR F

Earthquake Assessment Committee for Areas under
Intensified Measures against Earthquake Disaster
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The Tokai Earthquake

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.
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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.

Earthquake Prediction

RBHMEIX. OT7)EVBTL—DLFHFAHCEEZD
THOER QKT NVDOREZRT.ORBHEDHE
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HEt T TOFIKITNVICIDEBLRMRES ZE5XBT
ET. RBHEDFNZITVET,

fef2Ls IR T N DBRRD/NE CEAIER THlRZA 5N
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ELTHEBEDHIET,

136" 137° 138" 139° 1407
RBHEDEEZRE
Anticipated area of the Tokai Earthquake

HERL KT SRR (FEEBDMIE)
Areas under Intensified Measures against Earthquake Disaster
(shown in yellow)

The Tokai Earthquake is expected to occur with the sequence of
(@ strain accumulation, @ pre-slip and @ 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.
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Schematic illustration of Tokai Earthquake generation and pre-slip model
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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 = ﬁﬁ'\ / j(l‘ﬁ?a)jﬁf TIESR
, X Processing in the EPOS System
and tsunami data, JMA operates the comprehensive
. - Earthquake Phenomena Observation System (EPOS). O E -V -_F1—FDHEE
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ﬁ%rf EEI,E\IJHEER JMA Network J.H\\ The system feeds the same online data to two mirroring Estimation of hypocenter and magnitude
. ] — — . - centers in Tokyo and Osaka, thereby ensuring that Q@ ZEIBDIEHRDIER
HEERBIMESR Seismometers %~z n i;&fﬁ,lﬂﬂﬁﬁﬁﬁ N _ ’ﬂ %~ warnings and information can be issued even in the event Compilation of Warnings and Information
by o EELE'JTJEER (BB = - P EKESS) '{‘ i Wy of a large-scale disaster.
.Setlslmc r Tide gauges & B2 - N
glleetrelféty / ()ffsh()re_water- '0 Satelhte ﬁa i TC ‘!i k IZE b\ b%#ﬁ%’%iﬁ%%ﬁ

pressure gauges, o

s N Issuance of Warnings/Information from Tokyo or Osaka
others

&
&
&
&
SRITHERL B PHRICET M, BUTPES  IMAfsis warnings/advisorcs and informaton n  timely
§ 15, BSSBRBISIA S 1 L THBICER TN THY, B menmer o disasier management authoriies, ocal governments
s
3
.

#2805 Approx. 280 #6605 Approx. 660 #9804+ 1052 Approx. 80 + 10

MBRERV T HERAINES
(BRBHIE) Strainmeters (Tokai area)

i N « _ I3 2 and broadcasting media over a nationwide computer network to
e Dﬁkw*ﬂﬁﬁm‘ [SEJ\(E%{,%;{%E% ICLBWERRDFAR. support the implementation of the disaster mitigation measures.
N — . FROBEHEDOHBID Iz HISERINSM., HEEEPRRT Such information is also provided to the public via the Internet
IR,/ BRIt ER NI T — 5 / ey R—LR—IEETERNRTINTOE T, e, BAMERR and other media outlets. Earthquake Early Warnings are further
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. Seismic waveform data / Earthquake early warning data & _ channels. If a relatively large earthquake occurs, Local
(Tokai area) J y g o - om = “Hh 1 — AN F45 BEE S HhE
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(2 managed by Shizuoka Prefecture)
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WOBHRD Earthquake Early Warning Broadcasting media etc
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BET—4
Seismic intensity data

ERER - AR HERTR
Tsunami Warning/Advisory

Prefectural government

fthis B D &R Rt ES e HHRRAS - -
Observation stations of o Local = =) U mep MO
Other organizations i&%}%@]@%*ﬁ ° ﬁ@*ﬁ Meteorological Police Local 1}%
FERDTA| B51] Observatory municipalities
P2y Rl B b [ General
%Fﬁﬁiﬁﬂﬁﬁéﬁ &E | B %E( ° /$ /Fi | E] %E‘( NTT public
Seismic intensity meters MR, Earthqualfe Informa.mon Nippon Telegraph and
. EX S HhEERTR SBEE () Tsunami Information Telephone Corporation
i"] 3;3)2031%100 MIBT—4 Sea level data - s
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B / B SRS R Ze R Ear‘thquake early Tsunamilobservation data Seismic Intensity Information Media
Local Governments / NIED *! warning data
N =) NN 3 = v L e = \ N = (- E83 f/=3 ; J: 7
HBBLAIMER Seismometers | GPSHLRET - FAKES BRI Tide gauges HEHE IR T AR B ERZT
Information on Japan Coast Guard

#91,180 #15S GPS buoys /offshore- '

Approx. 1,180 water-pressure gauges the Tokai Earthquake

A ERRISRT / 4042 Approx. 40 #1003 Approx. 100 -

B KR FE R T 2SR R o . N e o__of

Universities and E+3TEaE Z%_)%%\_ BRI, Etrzaaiim. BrER. B ERETE [RTHR—LR—

Other Related Organizations / B KRBT SR PR Ports and Harbors Bureau, Geographical JMA Website

NIED*! Ports and Harbors Bureau, JAMSTEC *?, NIED *! Survey Institute , Japan Coast Guard
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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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Seismic Intensity Meter 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/
transmission units
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These units collect, digitize
and transmit data from
seismometers as well as
processing basic data for

EEWs.
J

EEE
Accelerometers

BOWENZREERT BIED.
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B?)Ct::rs;mme . These units record strong tremors,

calculate seismic intensity and
provide basic data for EEWs.

velocity meter

REFT
Velocity meters
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These units record slight tremors to support
the clarification of seismic activity.

mEELET,

These units are installed deep underground
(where the noise level is lower than that at
ground level) to provide data for increased

HhrR AN 5T

Underground accelerometers
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Broad-band strong-
motion seismometers
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These units record broad-band
strong-motion to support appropriate
estimation for the magnitudes of
large earthquakes.

R

Wide-band seismometers
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sensitivity and accuracy in EEWs.

These units record long-period ground motion
to support analysis of the earthquake rupture
process.
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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

[URT ClE RBHMETHD 8. RiBNUZ OFEIMIFOME, MREE MRER VT - i - R - GNSSH)
AL TG ERBEAT —2%Z2 )7V LTIEL, 24BBAGI CRIRREDERZTOTCVET, BERITIE.
[RTORRDHDIENTTHEL BLMIER. B LRET. BIARFRMARAR. ERENEEMER. RRAF. 4
HERFEIOHBENSRHEINLT —2BLEALTVET,

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
Advanced Industrial Science and Technology (AIST), the University of
Tokyo, Nagoya University and the Shizuoka prefectural government.

UTJ}‘E‘I‘ Strainmeters
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Strainmeters measure minute
expansion and contraction in
subterranean rock, and can detect
relative changes equivalent to that
caused by a glass marble (1 cm?®) in
a swimming pool (1,000 m?).
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Strainmeter diagram
(sectional view)
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GNSS (Global Navigation Satellite System) is a general name of satellite positioning system such as GPS.
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Tsunami Monitoring Network
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Tsunami
observation facilities

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.

*1 Ports and Harbors Bureau of the Ministry of Land, Infrastructure,
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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Tide gauges/tsunami meters
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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
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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
WEER - FER m i EER

Tsunami Warnings/Advisories  Earthquake Informatlon
ST

% The following resources are provided in Japanese only.

m ARt EELR BEET—ZN—X
Weekly Reports Seismic Intensity Database

mHIE - LB (BAKHR) WIETEEIDRITER
Monthly Reports Results of analysis on
seismic activity Vil

T EEE

kx Mobile phone access in Japanese only

Information on JMA’s Website
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