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The South Hyogo Prefecture Earthquake in 1995
(January 17, 1995, M7.3)
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= 12 July 1993, M7.8
- 230 people were dead or missing
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Others

Heavy Snow

" Volcanic eruption

I Earthquakes & Tsunamis
B Met. & Hydro. phenomena

(after Cabinet Office of Japan)
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Hypocenter Determined by JMA in 2008
: About 123,400 (felt events : aboout 1,900)
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Active volcanoes In Japan
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JMA’ s Responsibilities

= Earthquake Early Warning
s Earthquake Information

= [sunami Warning
s Earthquake Prediction in the Tokal area

= Volcanic warning
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Earthquake & Tsunami

Warnings/Information in JAPAN

Earthquake Early Warning $P.04

As s00n as the quake occurs

Information on the Tokai Earthquake = P.08

— [tk Phenomenn Dbervortion Systen #4888 CpepnmionMepank | | Situeation | |sformstion isseed by JMA | Acfion by Publc Organizstions
| - =
e [ g S [ Detsctoe o oy s s e
!.# ._: 5/?,/; TMA r;/c_ 1 Ea-ﬂ-m*a! ., = Earthquaks Collertion of Ieformetion.
‘:ﬁs rﬁL e — o= i ol ﬂl . Aaport
By h initial estimation of eplcenter |'| Detection of other ercrly e i
ocatlon, magnitude and + Crn b l #=% Egrthquske Preperatory Action
se{smic Inlensty using data I:_ R ———— -'-'3) Em&i'“d“ A itz . Advisory
. . Toksi Lezbigrar 7
After several seconds to a few Frire Mrister  dfj—  Cobinet esting Earthquake Hemiertars fr
i Eertguake [ty Prevestin
tens of seconds ) Earthquake Early Waming 09:21:13 Warning
.!;,’Eisi;ﬂﬂ ..”i,x“_" L ""' v = Estiblsiuret o Brermert Heiperirn iy i e ey’ ADOUt The Tokai Earthquaeke p.24-~25 I_>
= 1WA
o ] Several to a
few tens of
seconds Tsunami Waming (cancellation) 10:45
Earthquake Early Warning is
Issued Io the generel public. e
Principle See p.20 T e
P P- Waming area p e -
H H The conlours represent the lead ime (in el : I "},
Tsunami Warnings/ saconds) Trom the Eartnquake Early T B =
Advisories =pP.05 Waring 1 e amhel of g ot ~iw ey
i ) | | L] et
JMA issues a Tsunami Waming g E ! [ om ““mw,/’: Efirintoh Eafmic Intopsihy
as soon as an earthquake hits. : ] B H = ~
- JMA, mondons cartquaskes and Sramis amurd e clock. . Tesunami Informartion
- Prior computer simukion of muramis has. boen Conducled ., B {observed townami heights and arrival times)
with sarthquake scenanos Involving warows iocalons and — N
mogritudas, and the Rsulting Infommason on estimotd el g - 4 - e ——— I Major Teunami
ATV TR and Polghes = v on 3 -, MaxImUm Intensity 4 i, Tsunami
m&-::m\::&;%ge ssued Using T closesi-malching e B2 5 Lower) - y o i Ts i Advizory

h .__vl.f
Eaismin ic Intensity Information e
Tsunami Forecasts INtEMSITy OF 3 O greater) - 0a22 - /|

JMA conducls grior Earthouake Information e

camauter simulabton of R N | | A
teunamis ard sipres the (location and magnitude) Y

resulls on a dalabase,
Earthuaion

1 - . e Information on smnmlc: Intensity at aach site
o o IE'IE'IZIDI'IS HDSBWII'I! an II‘ItEI'iEItﬂ' of 1 or
ey — " Yiaming About
e it - DE
oy
_ e minutes

EEI'tthIEIB and Salsmlic Intanalty Information
tion/magnitude and regions with selsmic Intensity

nf:inrgmmr: 08:26
—\ = hod p.21—) Earthquake Information =) P.06
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Earthquake Early Warning
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Conceptual Image of Earthquake Early Warning (E m

Earthquake Early Waming
Watch out for strong tremors
A seismograph Shaking
detedtsthe Pwave | __ - - ---- """ ! (
I z! |§ F\ \\
Seismograph JMA
S-wave P-wave S-wave P-wave
(causes causes
rattling tremors) strong tremors)
@ The EEW system automatically @ An EEW is then given a matter of
calculates the focus and magnitude seconds (i.e. afew seconds to a
of the earthquake and estimates the few tens of seconds) before the
seismic intensity for each location by arrival of strong tremors (i.e. the S-
detecting the quake (i.e. the P-wave, wave, or principal motion).
or the preliminary tremor) near its
focus.

X Strong tremors may arrive at the same time as the Earthquake Early
Warning in areas that are close to the focus of the earthquake.
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Dissemination of EEW ﬁ

Intensity 5L or grater

Satellite Utilizations

Fire & Disaster |
Management Agency

City Government Disast@r
Administration Radio

 ivi: '

ell Phone

Private Companies

Intensity 3 or grater
or

>= : . : . Transportation | | Railways :
M>=3.5 Receiving Devices : ) P B\ Railways «;/
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A drill at an elementary school

A scene of 2" Grade pupils at Hirata Elementary School in
Kamaishi, Iwate, participating in a drill on 4" July 2008 huddling
under their desk after receiving EEW through City Government
@) ’E=l gtﬁ Disaster Administration Radio. Courtesy of Kamaishi City
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Seismic Intensity
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Seismic Intensity Scale in Japan

n c_é) E
1,

Felt slightly by Felt by
QD)

Al many people

keeping quiet

some people
keeping quiet

in buildings. in buildings.

@ Many people are frightened
and feel the need to hold
onto something stable.

.“.Mmy people find it difficult
to walk without holding onto

something stable

(@) Most people are startled.

@) Hanging objects such as
lamps swing significartly.

(@) Dishes in cupboards and
items on bookshelves are

(@ Dizhes in cupboards and L L
= [ gl

items on bookshelves may fall.

more likely to fall.

®) Unstable ornaments may fall

(@) Unsecured furniture may

@ Unsecured fumit & g 2 e
-5 kA 10 over.
== ®Un. red fumiture may & & " | ppl
Ql move, and unstable fumiture :
(@) Unreinforced concrete-block
@ may topple over. " i
@ walls may coliapse.

JMA Scale 0 1 2 3 4 |SL|sU|6L]|e6U]| 7

() s 1)1

3!

MM Scale 1 2| 3 14|56 ]|7] 8 9 101112

MSK Scale 1 2 | 3 4 |5|16]|7] 8 9 |10 | 1112
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~

Seismic Intensity Scale in Japan

'@It is impossible to move without
crawling. Pecple may be thrown
through the air.

(@) It is difficult to remain standing.

@Marry unsecured fumiture moves
and may topple over.
Doors may become wedged shut.

@hbstunsemred fumiture moves,
and is more likely 1o topple over.

'@lWaII tiles and windows may sustain '@Wmden houses with low
earthquake resistance are more
likely to lean or collapse.

damage and fall.

@In wooden houses with low
earthquake resistance, tiles may fall

and buildings may lean or collapse.
High earthquake resistance Low earthquake resistance High earthquake resistance Low earthquake resistance may be seen.

@ngecrams may form, and large
landslides and massif collapses

@Wmden houses with low 7
earthquake resistance are even
more likely to lean or collapse.

(@ Wooden houses with high
earthquake resistance may lean
in S0Me cases.

(@) Reinforced-concrete buildings
with low earthquake resistance

High earthguake resistance Low earthguake resistance

are more likely to collapse.

@) 5T o
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Seismic Intensity Meter

7
Processor
Sensor : ]
(Accelerometer) /i via satellite
s (284 : about the half number of all)

4

o | =:::
Printer D|Sp|ay 1‘2 w -
Seismic Intensity is calculated on | JIMA

the basis of amplitude and
frequency of acceleration

Seismic Intensity = “Shindo”: 1 to 4, 5L, 5U, 6L, 6U, 7
) [EIT .
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Telephone line(land line)




O : IMA (624)

® : Local governments  (2,843)

® : NIED (781)

Total : 4,248

As of April 2009

NIED: National Research Institute for Earth
Science and Disaster Prevention

i | ! ©) SRT
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Emergency Operatlon by Seig

Cabinet Research Office > 0]
6] _ower Call of an urgent gathering team ¢ S
Cabinet Office Estimation of damages

4 [ ]

TsunamiWarning  NMinjstry of Investigation of damages

Defense  © Lower

Japan Coast Guard Investigation of damages

VG- =g
Wy
| .5 Lower %Q
Metropolitan Police Department ppmmmgg
Earthquake Fire and Disaster Management Agency
Information A Investigation of damages -

NHK, a broadcast organization

ig\ Announcement with TV & Radio

eismic intensity

2min Information

o) RRT
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Tsunami Warning
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Earthquake & Tsunami

Warnings/Information in JAPAN

Earthquake Early Warning $P.04

Information on the Tokai Earthquake = P.08

As s00n as the quake oocurs [ === [-Mnmn;ulhmi:m 4 et Neark | | Situation | Iniometion saued by A | Aston by Public Organizations
O Py il 7 - Toks
v, " B 2+ s | 1 Detzcton of momsy - . l ot e v
vy’ = |20 ST - i eport
‘-"'ﬂ_ts e — o= i ol
E —h inifial estimation of epicenter b [ — = Tokai
locatlon, magnitude and + l #=% Egrthquske Prepereiory Action
se{smiC Inler=ky using data. DirectorGererel of A f— s Advisory
b |:_ Fastest Detection: 09:21 ':"3) l H
R . . Toksi Esbinhren
After several seconds to a few Frire Mrister  dfj—  Cobinet esting Earthquake Hemiertars fr
‘Warming Enrtupunke [isesr Preveston
Waring Giatanent

Estiblsiuret o Brermert Heiperirn iy i e ey’ ADOUt The Tokai Earthquaeke p.24-~25 I_>

tens of semnds ﬁ,{"" \ . Earthquake Early Waming 09:21:13

1WA

Several to a
few tens of

Tsunami Waming (cancellation) 10:45

The conlours reprasant the lead lime

/ unaml warnlngsf EfEGDME:I from the Earlnqualte Ear
Advisories =pP.05 Waring Io the amyl of stong moton

| L]
JMA issues a Tsunami Waming =) [ om Estaiod Soiam Intansity
as soon as an earthquake hits. - I ~
- JKA, monitors carquskes and tSramis aound e cock. .
- IPrior complion simulion of Euramis has boon Conducier =, B
with sarthouaks scorarnos irciving warouws localions snd
magritudas, and e Rsuiting infommadon on estimokd el '|*.\ L
aTival |I'_I'H.I‘dh9|g:l1 = . macn'._.nmﬂ. sazximum rlrefﬁ".'!ﬂ '- ]
ml:':?mn":: En:,ﬁ:\g? stued using T closesimaiching [B315 Lower) v
Eaismi: ic Intensity Information e
Tsunami Forecasts INENSITY Of 3 OF Brester) - De2= )
JMA conducls arier T 7]
Carm :Ji:r ::;IrtllJlil :llm ?1‘ E EEI"ﬂ"H;]LIE ke |I'IfEIFI'I"|E_tIDI‘| i 41
teunamiz and Horea the E {location and magnitude) g
resullls on & databans, mi . ?I.,./ - J i
SUna am g M = |
T mi Waming 092 + : Information on smmi-:: Intensity at each site
I - 0 vl IE'IE'IZIDI'IS ul:lsanrlng an II‘ItEI'iEItﬂ' of 1 or
height= and amival imes) : D& About
minutes Earmquana and Selsmic Intensity Information
tion/magnitude and reglons with selsmic Intensity
n1' 3 nrgmmr: 09:26
f) ,_5 l_ Earthquake Information =) P.06
@Y =27 21
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Tsunami Warning

Referring to the determined location
and magnitude of the earthquake, the
system searches tsunami database
and picks up the most appropriate
scenario from the database.

] Major Tsunami
~ 0 Tsunami
[ I Tsunami Advisory

o~ s
Pl Issuance of tsunami warning which
Tsunami « e contains estimated arrival time and
Database height at each coastal region
(66 regions in Japan)

@) 58T ’
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Tsunami Warning

NORTHERN PART

OKHOTSK SE4 COAST O

AN BEA CU.ISID MOKKAIDE

N

KINAWA ELANDS

MY TAKTELITAGS AN VARYAMA AREA

BLAND

SADOGARNYA
/

-
b 'sunami "Im", "2m"
raga arEny Foshua prgs L
VSHIKAWA FREF BARAK) PREF
OKJ ISLANDS ). b
VOO4Y
vl FLsL PREFR W,,.,,,“,LP* i KLIUKLIR] AND SOTOBD AREA. A H
e I'sunami Advisory "0.5m"
. TOTTY «
SHILUNE P £ MiEwno AREA CHIBA PREF
¥ NORTHAN PART OF
EXCEPT 0K/ frofig S LB AN | ol :

[

ua«um“

Se m
y e F WE PrREF

B A 0N
WHRAVAMA FREFE

; _w\-.:l}mw.,, o
| OFEHWE PREF. I(_

omn b KOCHIPREF
¥ o prin ek ¥ Eoast
BUWGE STl O EHE pees
coasTor o AL

PREF -

B2 AND

RO BEA

MR ZAKT PREF

P oo s

A :jaxnn,lm_l.QF

;.wmw\.\nm Lw
OF RUMAMOTE PRER

WESTERN PART
KAGOSHINA PRES s;\ AN PURT OF
i

W PREF

~
.
I st
T~
-

TANEGAZHILUA AND VAKUSHIMA ARFA

AMAM (SLANDS AND TORARA ISLANDS

HEFRN FUFTE OF JAPAN SEA
COAST OF HOREAIDD

TA FREF.
PT SADOGASHIMA

FHORKATO

HORRADD

Estimated Tsunami
Height

Type of Tsunami Bulletin

[WATE PREF

Tsunami
Warning

MIVAG) PRER

12U ISLANDS

66 Regional Blocks for
Tsunami Warning/Advisory

CGASAWARA SLANGS
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Japanese
Seismic
Network

Telecommunication System of
WMO, E-mail and/or Facsimile

¥

Global
Seismic

=

- Analysis of seismic data
- Estimation of tsunami
height and arrival time

iy Northwest Pacific s E—
’. @igg Tsunami ir -
:"ﬁ%& Advisory

Tsunami Watch
Information for
Indian Ocean

Network

Information Exchange
- Magnitude

- Hypocenter (Focus)

- Tsunami Information

Tide Gauge
Network

@) SE8T
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Pacific Tsunami Warning
Center (PTWC)




Earthqguake Prediction Iin the
Tokal area

WEET
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Tokal Earthquake: Past Activi

s Occurred Repeatedly
m ~150years blank on E-region

7

Assumed Focal Region
of Tonanlcai Ey. p .

!
I
/
)
! Suruga

/4 Trough

’
’

@) SE8T
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Assumed Focal Region

7

* “, Tonankai Ey.(1944)
of Nankai Eq. e Nankai Eq.(1946) :

- MMppine sea pldte

o

{

- . :

P = Nanka Trough l 5 :

T ; I : :

-] - 1 . '

- 1 ’ [ H !

| B (G I D E

1 ' I : A

Keicho Eq.(M7.9) 1606 | ]' ' _|

- :" 102 vears ’ ' :

Hoei Eq.(MS.6) 1707 | I : l

! Dead 5038 e : ' !

: 147 years - : i

Ansei Tokai Eq.(V8.4) | o f 1 - ' . i
Ansei Nankai Eq (MS.4) b ; T — ]
Tonankai Eq.(M7.9) 1944 | ' m— P [152 years |

Nankai Eq.(MS.0) 1946 | }
9.(ME0)  Dead 1,330

p—

Assumed Tokal Eq.

Dead 1,251

Assumed Tonankai/Nankai Eq. 20XX Nankai kg,

| Tonanka Fq. Mm
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Areas under Intensified Measures against Earthquake iss}ei\

120°1227124"126'128"130°132° 134°136-138 140" 142- 144 146°145°150°

ol AT 17

Areas under Intensified Measures
against Earthquake Disasters

.0

Former Areas under Intensified Measures
against Earthquake Disasters o il

20 8 i ———— — -
120712271247 12671287 13071327 134713671387 1407 1427144 14671487 150"

Assumed source region

®) 58T
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Flow of Information about the Tokal Earthqu m)f'%rf

Earthquake Observation Networks of SR : e ot P : I
Phenomena Obs. JMA and other ot ..
Organizations
System (EPOS) Institutes I : E : Information issued by JMA [
I I
Detection of Anomaly 1| Collection of |1 I
I I i
(| information |, Tokai Earthquake Report ]
I I
N
I I I
O )
*Increase of the anomaly I I I
= Detection of other anomaly : :
ﬂ || preparatory |1 [TOKai Earthquake Advisory |
| ; | I
Director- Earthquake Assessment || Action |
General of IMA <:> Committee I I I
I I
l Earthquake Prediction Information : : I
Prime Minister |<:> Cabinet I I\ /1 /l
ing I I |
T l l ) I
| |Establishment ofl
1 - | [Headquarters || I
2 | [for Earthquake 1 | Tokaj Earthquake Warning
Establishment of Government Headquarters | [Disaster I I
| Prevention |

\ J

_____________d

for Earthquake Disaster Prevention




Volcano Warning Service

®) SEIT
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Operation of JMA Volcano Information Servi¢

o Disaster o -

D Prevention 3 > General Public

¢ Authorities,  $ ] - :
WY - Collaborative work with researchers

i |

etailed Analysis of
- Seismic and Geodetic data

[ Meteorological Observatories ]

Volcano

Information : Volcanic fumes activi
Volcanic Regular z Diagnosis of
Tiltmeter Bulletin glcanic Activi

R

' POuick look analysis and watch of da -

Dispatch of ¥ Issuance of VVolcano Information i
Mobile Observ _ _

e |

¥
i rm

Tea 1 s !

r : Mobile Observation Team =

' - Regular survey of volcanoes —
Infrasonic = = = el F—— Emergency observation of i
GPS Micronhone Seismometer High-sensitive volcanoes i
=) I= Visual Camera [ : :
1@) mﬁﬁ Volcano Observation & Information Center

lapan Meteorological .ﬁqr ncy



Start of Volcanic warning and volcanic alert leyel

— Improved volcano information -

Start of volcanic warning
and volcanic forecast

* Based on an eruption prediction technique improved by technological development and
upgraded monitoring/observation systems, the existent volcano information will be announced
as volcanic forecast and volcanic warnings.
*Changing “information” to “alert” informs sooner and more accurate transmission as collateral. )

as “evacuation”, “

. . *Volcanic activities are classified according to the disaster-preventive measures to be taken.
Introduction of volcanic alert levels -The alert level is announced with keywords showing the disaster prevention activities such
evacuation ready” and “mountain access prohibited”.

volcanic warning and volcanic forecast are
applied to 108 volcanoes throughout Japan

Volcanoes where the volcanic warning is applied

(As of December 1, 2007)
' Ve

. . ! Miyakejima
Kuchln_oerabusmma [ (Danger near the crater)
Volcanic alert level 2 ,

(Regulation imposed

50
{ Sakurajima P

near the crater) < F
B “2Z_Volcanic alert level 2 Y
Suwanosejima ———4  (Regulation imposed |
Volcanlc_ ale_rt level 2 near the crater) i
(Regulation imposed .:,;;‘%’31’ -
near the crater) gSatsumaiojima * lo-jima
¥ Volcanic alert level 2 * (Danger near the crater)

e = ‘Regulation imposed ,5‘&-
I 1 th t
-rmD -4 l t Tﬁear e crater) Fukutoku-Okanoba

Japan Meteoralogical Agency (Warning in the surrounding sea areas)

[ Volcanic warning and Volcanic alert levels ]

Target area Levels & Keyword Expected volcanic activity
Level 5 Eruption that may cause serious damage in residential areas, or
X . Evacuate imminent eruption.
i Residential
areas . . . - .
Level 4 Possibility or increasing possibility of eruption that may cause
Prepare to evacuate [serious damage in residential areas.
Non-—
residential Level 3 Eruption or possibility of eruption that may severely affect places
Do not h th
Near— areas near 0 no Vilpc?arr?gc € |near residential areas (threat to life is possible in these areas)
the crater
crater
Warning
Around the Level 2 Eruption or possibility of eruption that may affect areas near the
crater Do not apr;:roa‘:h the crater (threat to life is possible in these areas)
crater
F t Inside the Level 1 Calm : Volcanic ash emissions or other related phenomena may
RIECas crater Normal occur in the crater (threat to life is possible in these areas).

Volcanoes introducing the volcanic alert level (16 volcanoes,

as of December, 2007) Tarumae-san, Hokkaido-Komagatake, Iwate-san,
Azuma-yama, Kusatsu-Shirane-san, Asama-yama, Mt. Fuji, Izu-Oshima, Kuju-
san, Unzen-dake, Aso-san, Kirishima-yama (Shinmoe-dake, Ohachi),
Sakurajima, Satsuma-lojima, Kuchinoerabushima, Suwanosejima)

* |n addition, the volcanic alert level will successively be introduced
to volcarfdes requiring the disaster-prevention measures by
coordinating with local public organizations.




Flow-chart of the Issuance

*Monitoring and Analysis of Satellite Imagery
*Calculation of Volcanic Ash Forecast Dispersion
*Making and Issuance of VAA

X-g Volcanic Ash Cloud > ==
-“H_, 5 v / \\ ‘\ — 1_ - —— = —— il
7 Satellite ' ' I
Tokyo VAAC

- Al ——

Meteorological < 1
Satellite Center VAACs J -
] | MWOs in the Tokyo MWO
responsibility | ieeeeens .
area v Vv
: | Aviation Weather Stations
v v

Domestic Volcano Aviation Authorities

Inform‘ation /—%

Foreign Volcano ['VAK“=> SIGMET =P

f@) E%ﬁ Information - =
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Dissemination of Early Warnings

Early Warnings
from JIMA

Earthquake Prediction

Weather, High tide, Surge
Tsunami, Volcanic eruption
Flood

Advisories

Weather forecast

Earthquake Early warning }

Typhoon Forecast
Rainfall information
Earthquake Information
Related Weather info.

Observational Data

Marine Warning

Airport Warning

®) S5T
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oy
Fire
stations

Countermeasures

_ Designated Government Organiza

- Designated Public Corporations i g

|

=3t

: a x| Comp-

IIIIIIIIIIIIIIIIIIIIIIII) anies

Japan Meteorological
Business Support
Center

\
N

Coast Guard

Airplanep

Civil Aviation Bureatilt—"



