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Headquarters for Earthquake Research Promotion (HERP)
Establishment ]

Disaster prevention measures at national and regional
- July 1995 & .

levels
(Hanshin-Awaji Earthquake: January 1995)

ﬁ Cooperation

Headquerters for Earthquake Research Promotion
{Directar: Minister of Education, Culture, Spaorts, Science and Technology)

_

Structure of HERP

Headquarters
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Generalized National Seismic Hazard Maps
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- Revised in September 2006

2 kinds of maps
- Probabilistic Seismic Hazard Map

- Seismic Hazard Map
for Specified Seismic Source Faults

Use

- Rise of public’s awareness Probability

B 26 or higher

of earthquake disaster reduction s |
) o I 6 - 26%
- Effective & efficient measures ] 3+ - o
for earthquake disaster reduction ™ Fairty [N 0.1% - 3%

I:IUnder 0.1%

28'N

Application
: i Probabilistic Seismic Hazard Ma
- Used to revise earthquake insurance P
(May 2006) Probability of shaking greater than *“seismic intensity 6 Lower”,

occurring within 30 years (start date;January 1,2006)



Long-term

(Predicted magnitude & probability of occurrence within 30 years)

Evaluations subduction-zone

earthquake

active fault

Max. 6% or less

Ishikari-teichi-toen fault zone
main part ~ M7.920.2 %

Immediately before

Itoigawa-Shizuoka-kozosen fault zone
(segment including Gofukuji fault)
M820.5 14%

Biwako-Seigan fault zone
M7.8£0.2 Max. 9%

(Start date: January 1, 2006) é,;ﬁ

the Hyogo-ken Nanbu
Earthquake
(Great Hanshin-Awaji
Earthquake Disaster)
M7.3 Max. 8%

Miyagi-OKi
M7.540.1 99%

Other earthquake in Southern Kanto
M6.7 7.2240.2 About 70%

Kannawa/Kozu-Matsuda fault zone
M7.54+0.2 Max. 16%

Nankai Trough
Tonankai Earthquake M8.120.1 About 60%
Nankai Earthquake M8.4=2-0.1 About 50%

Chuo-kozosen fault zone
(Kongou-Sanchi toen-lzumi-Sanmyaku nan’en)
M8.0+0.2 Max. 5%

Fujikawa-kako fault zone
M8.02%0.2 Max. 11%




Promotion of earthquake research

Generalized National Seismic Hazard Maps

Additional / complementary research
@ at active fault zones

(FY2005 )

The focused survey and observation of special earthquakes FY?2005

Active faults (proposed):

Itoigawa-Shizuoka-Kozosen fault zone

4 )

Fujigawa-Kako fault zone (proposed)

Subduction-zone:
Nankai Trough (proposed)

Earthquakes of much
influence to seismic
hazard map

o /

Earthquakes around Japan & Kuril trenches (proposed)

(Miyagi-Oki, Nemuro-OKki)

.~

Highly-accurate...

Evaluation of strong motion §>
Evaluation of probability and magnitude
Information of crustal activities

Highly-accurate evaluation
of earthquake hazard




Special Project on Disaster Prevention & Mitigation
for Earthquake under Metropolitan Area

Earthquake under metropolitan area North Toyo-Say

Pressing earthquake & Huge loss
Probability (M7 earthquake): around 70% within 30 years

Estimation of damage (North Tokyo-Bay earthquake)
Max 11,000 casualties & 112 trillion yen of economic loss li || L

EH oo 2400

~_~

“Special Project on Disaster Prevention & Mitigation

for Earthquake under Metropolitan Area”

1. Survey of Plate Structure & Model Characterization | ——
2. Aseismic Evaluation & Research of Keeping Function / % | ot et
3. Development of Real-time Disaster Prevention System -_ . %

~_

Analysis of whole image of earthquake under metropolitan area
Drastic reduction of the loss by earthquakes




Earthquake & Tsunami Observation System

Background

Sumatra Earthquake & Indian Ocean Tsunami (2004)

over 300,000 casualties, over 7.8 billion dollars of economic loss
Probability of occurrence: Tonankai earthquake: around 60% (M8.1)
(within 30 years) Nankai earthquake: around 50% (M8.4)

Estimation of damage (Tokai, Tonankai & Nankai Earthquakes occur simultaneously)

21,000 casualties & 81 trillion yen of economic loss Photograon: span ematons Coperaton Agercy

<~

Earthquake & Tsunami Observation System

1. Development of Ocean-bottom Network System

2. Observation of Subduction-Zone Earthquakes
observe area around Indonesia etc.
provide data for neighboring countries

seismometers, water-pressure gauges, tiltmeters, gravity meters, etc.

I_f@_:__l

[

=, . I

L e e il

~_~

Analysis of an occurrence mechanism of subduction-zone earthquakes
Progress of measures against disaster prevention & mitigation




The 3-D Full-Scale Earthquake Testing Facility (E-Defense)

Background

1995 Hanshin-Awaji Earthquake

Great Earthquake Damage
] 6,400 casualties

1--.... - — -

12 trillion yen of economic loss

The most urgent countermeasure:

Prevention of the collapse of structures

<4 L

E-Defense F"q

Site: Miki, Hyogo Pref. Shaking Table Area: 20m x 15m i:iv: i

Reproduce the ground motion of the 1995 Hanshin-Awaji Earthquake
IZ:) Full-scale destructive experiments

AN

Understand failure process of structures
Verify seismic retrofitting technologies
Develop seismic isolation & control technologies  etc.
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Government's Proposed Budget related to Earthquake Besearch for FY2006

(umit- million yen]

Organization

FY2005
Budget

FY2006
Budget

major points

imistry of
ducation, Culture,

Sports, Science and

Technology

Minisiry of Edncation,
(Culmre, Sports, Science and
Technology

Mational University
Corporation

Independent Administorative
Institntion, Wational Fesearch
Instimte for Earth Science and
Diizaster Prevention

Independent Administrative
Institntion, Japan Agency for
Marine-Earth Science and
Technology

3.666|

Subsidy for
operation

Subsidy for
operation

Subsidy for

4,843

Subsidy for
operation

Subsidy for
operation

Subsidy for
operation

* Administration of the Headquarter

* Promotion of earthquake research

* Research survey imbo crustal struciures in urban areas,
incloded in the special project of earthquake disaster
reduction in megacity areas

* Fesearch on subduction-zone earthquakes, including

the Tonsnkai and Nankai earthquakes

Projects on practical use of high-grade and immediate

response iransmission networks of earthquake

information

* Dhissemination of outc ome of dizaster prevention
research, applying research resnlt

* Observation and monitoring systems for earthquakes
and tsunamis

-

-

Besearch project on prediction of earthquakes and

volcanic eruption (Special education and research)

+ Promotion of observation and research for
elucidation of process of custal activity leading to
earthquske ocomrence

+ Promotion of observation and research for
forecasting simmlation and monitoring of crustal
activily

+ Development of new observation/expariment
technology

+ Maintenance of systems for promotion of programs

* International research on earthquakes and wolcanoas

(Special edocation and research)
* Owiperation of observation stations, etc.

* K-MET Facilities for earthquake observation

* Stdy for evaluation and forecast of crustal activity
by using seismological observation data

* Constmaction of Japan Earthquake Hazard
Information Station

* Employment of synthetic, seismic observation at the
sea bottom

* Study on earth’s interior dymamics

* Promotion of deep-sea earth dnlling projects

659 (739
756 (823
042 (1,122

480 (703

161 (179)

81 (100

1842 ]

| Total

3.566]

5,267

144% (Compared with FY2005)

Independent Administrative
Institntion, Mational Institote
of Advanced Indostrial
Science and Technolegy

Subsidy for
operation

T60

Subsidy for
operation

* Maintenance of synthetic, groundwater related
observation stations for forecasting Tonankai Mankai
earthquakes

* Besearch on advancing survey and evaluation of
important active fanlis

* Smdy for elucidation of contimuity, activity and
inhomogeneity of falts with a litfle evidence at the
surface

* Stndy of earthquake generation mechanisms

* Study of earthquake hazard evaluation in the seismic
zap area of Chuetsu region, Miigata prefeciure

* Research to elucidate history of subduction-zone
earthquakes and to estimate damage cansed by them

* Observation and research of groundwater and others
in the Area under Intensified Measures against
Earthquake Disaster and in the vicinity of active
faults

* RBesearch on sdvancing forecast of ground motion,
displacement and deformation at the sarface

* Besearch on improving databases of geological
stmciure beneath plains

760

Total

T80




framework of survey and observation plan of earthquake in Japan

, The promotion of earthquake research

comprehensive basic policies for the promotion of seismic research
through the observation measurement and survey of earthquakes 1999

fundamental survey and observation
oobservation of crustal activities the fundamental survey and
osurvey of active fault observation plan 1997

osurvey of underground structures

© long-term evaluation of active faults

promotion of real-time transmission
of earthquake information

; earthquake
and subduction-zone earthquakes research to | improvement of observation and
oimprovement of the methods of be promoted other research in Tokai area
prediction of strong ground motions immediately

promotion of observation and

\ i ismi .
omaklng of seismic hazard Az research for earthquake prediction

the review of the fundamental survey

and observation plan and the proposal
of the focused survey and observation
2001

the pilot survey and observation
of focused earthquakes

(Miyagi-Oki, Itoigawa-Shizuoka special measures law concerning
Kozosen fault zone) Tonankai and Nankai earthquakes(2002)

(FY2002 2004 [

the survey and observation plan for
Tonankai Nankai earthquakes
1st report) 2003

the focused survey and observation
of Tonankai Nankai earthquakes
FY2003

probabilistic seismic hazard map

2005 : :
special measures law concerning around
specify the earthquake the Japan and Kuril trenches(2004)

of much .infll_Jer;ce or(; probabilistic the focused survey and observation the focused survey and observation
seismic hazard map of earthquakesyaround Japan plan (including the plan for earthquakes
the focused survey and observation and Kuril trenches FY2004 around Japan and Kuril trenches)
FY2005 (interim report)(2004)
(Miyagi-Oki, Itoigawa-Shizuoka the focused survey and observation

Kozosen fault zone) plan 2005

|
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Geographical Survey Institote 2447 2.363( * Japanese archipelago precise geodetic survey 1568 (1,590
* Enhancement of observations reganding crustal 431 (459
deformation
* WLEL(very long-range baseline inferferomstry) oz (%2
MEAsUTSTEnts
* Geoid survey, leveling survey, gravity survey, and 114 (118)%
EE0MAENEtic survey
* Maintenance of 3 basis for location information 46 (48
* Fesearch on geography and cmstal activity related to 93 (120
earthquake research
* Fenswal of high-scouracy sutomatic tidal zauge 19 (1%
JTapan Meteorological Agency 3,075 3,714| * Earthquake observation networks, earthquake and 2118 (1860
tsunami ohservation system, etc.
finistry of Land * Monitoring systems, etc. for Tokai and other areas, 1292 (912
El.ﬁ'arsmnn'e and {imchoding maintenance of cable type ocean bottom {1,141} {761}
Transport seismographs}
* Collection of data fiom related organization 303 (305
(umification)
* Cost of public relations regardip earthquakes
Meteorological Fesearch 56 52| * Besearch on increasing scouracy of forecasting the 52 (56
Instimte so-called Tokai earthquake and on preparation
process of Tonankai and/or Manksi earthquakes
Japan Coast Guard &7 &4 * Observation and others fo reveal the crostal 2 (2
movement leading to the ecowrence of the
earthquake
* Dbservation and others for forecasting sinolation and 34 (34
monitoring of coastal activity
* Promotion of marine geodetic measurament 2B (30
| Tatal 5,645 §,193| 110% (Compared with FY2005)
Total 9310 12,219 131% (Compared with FY2005)
Furthermore, there are additional policies, the resnlts of which are assumed to make a contribution to the promotion of
earthquake research. They are as follows.
- FY2005 FY 2004 . .
an 1mis
Organization Budgst Budset MEj 0T P
IMinistry of Internal Independent Administrative Subsidy for 35 * Development of diagnostic method for anomalows 5
| 4 firs and Institwtion, Mational Fesearch | operation response of damage of oil tank during earthquakes
Commumications Institute of Fire and Disaster
Ministry of Education, 158 39| * Subsidies conceming radistion monitoring, efc. 30 (la8y
Culture, Sports, Science and
fimistry of Technology
ducation, Culmre,
Sports, Science and  (Independent Admimistrative | Subsidy for| Subsidy for| * Promotion of the earth simmlator project
Technology Instimtion, Japan Agency for | operstion | operation | 1 t of shi
Marine-Earth Science and Employmeat of ships
Technology
finistry of Ministry of Economy, Trade a0 T0| * Evaluation smady of earthquake resistance for long T0 (B
ustiy
Ministry of Land, - - * Strong motion seismoeraphs and others
finistry of Land, Infrastracture and Transport
tructure and
Transport (Geopgraphical Survey Institote 104 95 * Cost for sady of geography and crustal activity 95 (104

Mote 1) There mav be slight discrepancies in the totals, as tables have been rounded off.
Hote 2} Amount= relating to subsidies for operation for the independent adnimstratrve institotion are not included m the total.

Note 3) "Maintenance of groundwater related observation staions for forecasting TonankaiMankal earthquakes forecast” was set under
Independent Admim=trative Institufion, National Institute of Advanced Industnal Science and Technology by proposal from Mimstry of
Econonyy, Trade and Industry on January 16, 2006, Accordingly the total sume were modified.

by the Headquarters for Earthquake Fesearch Promotion



Probabilistic Seismic Hazard Map

Distribution map of probabilities
of ground motions equal to
or larger than intensity 6 Lower,
occurring within 30 years from
The present (start date;January 1,2006)
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Special Project on Disaster Prevention and Mitigation for Earthquake under

Metropolitan Area

Earthquake under
metropolitan area

Pressing earthquake & Huge loss

Government’s Proposed Budget for
oFY2007 : 3.8 Billion Yen

North Tokyo Bay

© Estimation of damage for North Tokyo-Bay Earthquake:

© In Fundamental Policy of Japan 2006:

© Probability of the occurrence M7 earthquake within 30 years: around 70%

Max about 11 thousand casualties, about 112 trillion yen of economic loss
€ These are estimation without any detail about M7 earthquakes

|h| } I ‘ lu .

Promotion to work on Earthquake under Metropolitan Area — T

TA0T 1700 1800 1980 2000 2103

Y

Foundation of “Special Project on Disaster Prevention and Mitigation for Earthquake under Metropolitan Area”

IALL,‘EEF}ENI'-‘ IRCHEEICLEIIZEU Ol
Survey and Observation to show plate structure that

occur earthguake directly under metropolitan Area
Observe earthquake by middle

gt LB P g

— T
Survey of crustal structure by —

sensitive seismometers (800 locations) =~~~ __ _—

controlled earthquakes  etc. P

Development of multl functlonal
real-time strong motion seismographs
Development of systems to share

information about certain.area after earthquakes

r\ﬁumc avell e or!\
g2eler) of ieelng funcilons

3-D Full-scale destructive experiments by E-Defense
Experiment of function keeping and aseismic evaluation
for disaster prevention centers, hospitals, etc.
Aseismic experiment for high rise
buildings, seismic isolated structures, -
bridges, banks and fills & <TZY

=
Promote research and development by
cooperating each projects

[—

Analysis of whole image of Earthquake under metropolitan area and drastic reduction of the loss by earthquakes




Government’s Proposed Budget for
oFY2007 : 2.3 Billion Yen
oFY2006 : 1.8 Billion Yen

Earthquake and Tsunami Observation System

Background l

o Sumatra Earthquake and Indian Ocean Tsunami, Indonesia in 2004 caused extensive damage as
over 300,000 casualties, 1.2 million sufferers, over 7.8 billion dollars of economic loss.
o Probability of the occurrence within 30 years: Tonankai earthquake: around 60% (about M8.1)
Nankai earthquake: around 50% (about M8.4)
o Estimation of damage when Tokai, Tonankai and Nankai earthquake occur simultaneously:
about 21,000 casualties and 81 trillion yen of economic loss (worst case)

[

Development of earthquake-and-tsunami observation system

———

—— — ) . r- i
IDEVEIBIIENGIROCEEI IO LLOTIINIEW oI ESISIE) Qyservatlon of

sugduciion-zone gariric|Liaies
Observe frequently occurring
area of subduction-zone
earthquake such as Indonesia, and
provide data for neighboring

o Promote technical development of a dense ocean-bottom
network system that consists of various observation instruments
such as seismometers (20 locations), water-pressure gauges (max.
20 locations), tiltmeters, gravity meters etc., and put in place off
the coast of Kumano on Kii Peninsura, the focal region of the

anticipated Tonankai earthquake. countries.

o The same system will be put in the focal region of the

ntici Nankai earthquake. — _ = = —
anticipated Nankai earthquake |_F"=‘!5*' |
o Establish high-accuracy earthquake estimation models | ) ‘_,_:H‘* * |
o Detect crustal movement as it might occur prior to an [ FESTUEHITE [FIETES He x'!_; o SRS o g

_ FY2006 2009 | W e aV

earthquake occurring " i '

oProvide earthquake information quickly and accurately
(e.g. Early Earthquake Warning)

Analysis of an occurrence mechanism of strong subduction-zone earthquakes and progress of measures against
disaster prevention and mitigation




The 3-D Full-Scale Earthquake Testing Facility (E-Defense)

@Earthquake D@-

o —

Casualties

1995 Hanshin-Awaji : 6,400
2003 Iran Bam: more than 50,000

Economic loss

1995 Hanshin-Awaji : 12 trillion yen
Probable Tokai : around 37 trillion
yen

Prevention of the collapse
of structures is the most
urgent countermeasure

_| Construction of E-Defense |_

Site : Miki , Hyogo Pref.
Construction Cost : 45Billion yen
Shaking Table Area : 20m>15m
Payload : 1,200tf

E-Defense can make the ground
motion recorded during at the 1995

Hanshin-Awaji Earthquake

Expected Outcomes

m Verification of seismic isolation technology

m Contribution to the development of technical standards
for various structure types

m Development of low cost seismic retrofitting technologies
and promotion of retrofitting aged structures

2005: E-Defense starts its operation
Full-scale destructive experiments are to be conducted

r
The Dai-Dai-Toku Project (Special Project for Earthquake

Disaster Mitigation in Urban Areas 2002~2006)

Research on mitigation of earthquake damage in urban areas

Foundation and
Geotechnical Structures

Reinforced Concrete
Structu_res

Wooden Structures

Research Topics: mm Understanding failure processes of structures mm
Understanding the effects of earthquake on aging structures m Verifying
seismic retrofitting technologies = Developing countermeasures against
soil liquefaction

US-Japan Collaboration Research utilizing E-Defense
2005~2009, Test start 2007~

E-Defense/NEES Collaboration Research on Common Subjects

Bridges Steel structures

Research Topics:

m Understanding failure processes of structures

W Verifying seismic retrofitting technologies

B Developing seismic isolation & control technologies




Policy and Measures concerning Earthquake and Disaster-reduction Research by MEXT Proposed in FY 2006 |

| odissemination of these results to public, etc.

4 .
osurvey, observation and research of earthquakes
oresearch and development in the disaster reduction fields

| survey and observation of
| earthquakes

evaluation of earthquake
hazard

Government’s Proposed Budget in MEXT
for oFY2006 : 15.9 Billion Yen

oFY2005: 16.6 Billion Yen

]—W—>—[ disaster mitigation ]_

HERP

_— —~

promotion of earthquake research FY?2005

fundamental survey and
observation

observation of crustal activities,
survey of active faults, etc.

the results of survey
and observation

to specify earthquake
of much influence on
seismic hazard map

focused survey and
observation

improvement of
probabilistic
seismic hazard map

-

and Kuril Trenches FY2003 )

Focused Survey and Observation in Wide Areas on the Outskirts of
Tonankai and Nankai Earthquakes and Earthquakes around the Japan

N

g promotion of full-scale destructive
experiments utilizing shaking table
“E-Defense”

FY2005 )

Research Project for the Practical
Use of “Real-time Earthquake
Information Networks” FY?2003

Development of Dissemination
Measure of Disaster Reduction

Research Results (FY 2004 )

Development of a Ocean-bottom Network System against Large-magnitude,
Oocean-trench Earthquakes and Tsunami FY2006 proposed)

[[ Special Project for Earthquake Disaster Mitigation in Urban Areas FY?2002 ]|




“Generalized National Seismic Hazard Maps”
The Earthquake Research Committee in March 2005

Survey and Observation of Earthquakes

Research of Active Faults

Survey of Underground Structure

——
9] : o
£ Long-term Evaluation of the Occurrence Improvement of Methods of Predicting of
o of Earthquakes Strong Ground Motions
g Long-term evaluation of earthquake at 98 major fault zones and
g subduction zone location, magnitude, probability of occurrence
<
Generalized National Seismic Hazard Maps
e i U : E N - ; ; - - - g

L Probabilistic Seismic ——— 4 : Seismic Hazard Map for Specified
% Hazard Map N o i ; o Seismic Source Faults
> s - | < | 4 Al _\
; This map shows the | | '\ e |

probability of o | 4ok J yo—a Legend :
g_ ground motions e el |l ihov_vts_ s
— | equaltoor larger . x| ‘ :elsmlctlp ensities
8 than seismic intensity ' k) — precast tor vzr[[(r)]us
© | 6 Lower,occurring : /M’f rBeglorlls aroun fe It

within the next 30 years 50 hem |1 i g Ry 2 IWako —selgan fauft zone

from the present. !y " Point / ’

| 00 bem | S
III \; | Asperity f

fairly high  high

These maps are expected to be used

Fault Trace

oto raise the public's awareness of earthquake disaster reduction
oto take the earthquake disaster reduction measures more effectively and efficiently
oto evaluate the risks of establishing important facilities and enterprises in a certain area.

oto revise premium of earthquake insurance

mlh-' Semimic Intensity

4 8 - 8 2

Lower Lpper Lower Lipper
and

Hgher

Needed to improve an accuracy




Long-term Evaluations of Active Faults and Subduction-zone

Earthquakes

The Earthquake Research Committee evaluates the probability of the
potential (location, magnitude, probability of occurrence) of earthquakes
on major active faults and subduction-zone earthquakes, and makes
announcements as necessary.

Earthquakes of Major Fault Zones and Subduction-zone

Earthquakes

(Predicted magnitude and probability of earthquake occurrence

within 30 years from now)

When there is variance in probability, the maximum value is

given. Example: Max. 7%

subduction-zons

earthquake active fault

lipigawa Shizuoka-Kozosen fault zone
{segment including Gofukuji faulf)
M3+0.2 14%

Takayamal Oppara fault zone (Kokufu fault zone)
M72 +0.2 Max 5%

Kurgmatsunai-teichi
fault zone
M7.3+0.2 or above

Ishikari-Teichi-toen fault zocne {main
part) M7.9+0.2 Max. 8% or less

Man. 5% and less

Taonami-Heiyal Kurehayama fault zone
(eastern segment) MF.3+£02 Max 8%

‘Yamagata-Sonchi
fault zone

M7.8£0.2 Max 7%

Morimotod Togashi fault zone
M72+02 Max 5%

Shonai-heiya-toen
fault zone
M7.5+0.2 Max 6%

\

Biwako ssigan fault zons
MFB+02 Max 3%

Mara-Bonchi foen fault zone
M7.4+02 Max 5%

Yamasaki fault zone
(main and scuth eastern segments)
M7 3+0.2 Max 5%

Futagawa'Hinagu fault zone {central
segment) M7.6£0.2 Max. 6%

Nemuro-Oki
M7.9+0.2 Max 40%

Tokachi-Cki
M3 1+0.1 Max 0.7%

Marthern Sanriku-Oki
(MB0.1) Max B%
(M7.1 o 7.6) About 30%

Sanriku-0ki to Boso-0Oki along Japan Trench
{tsunami earthquake) Mt8.2+0.1 About 20% *

Kushigata-Sanmyaku ( ol “n :
Atera fault zone (main part/ fonilt 2ome ] {normal fault type) M3.220.1 Max about 7%
nerthern segment) M6.5 to 7.5+ 0.2 Max. 7% 1, =
ME.9£0.2 Max 11% Sl et MT“';TE';C;'Q%

Sakasitoge-Kamiya fault zone {main part)
M7E+D2 Max 13%

Inadani fault zone
{boundary faulf) M7.7£0.2 Max 7%
(frontal fault) M7.6:0.2 Max 6%

Other earthguake in Southem Kanfo
MET-T2+02 About 70%

Miura-Hanto fault group {Takeyama fault zeng)
MEEX0.2 or above Max 11%

Tekai Earthquake
ME=0.2 &7%
{reference value)

N

Kannawal Kozu-Mstsuda fault zone
M7.5+0.2 Max. 16%

~

Mankai trough
(Tonankal Earthquake) M2.1 £0.1 About 50%
(Mankai Earthquake) M2.4+0.1 About 50%

Hyuganada Sea (inter-plate earthquake)
M7 E+0.1 About 10%

[Information] Probability immediately before the cccurrence

of the Hyogo-ken Nanbu Earthquake
{Great Hanshin-Awaji Earthquake Disaster)
M7.3 0.02% to 8%

MNojima Fault

Probability based on the values predicted on June 1, 2003.
* Mt : Size of an earthquake measured by a tsunami height

.

Ty

Fujikawa-Kako fault zone
ME+0.2 Max 11%

Chuo-Kozosen fault zone (Kongou-Sanchi
toen-lzumi-Sanmyaku nan'sn)
ME+0.2 Max 5%




Survey and observation in wide areas on the outskirts of Tonankai and Nankai

earthquakes and earthquakes around the Japan and Kuril trenches

[ Laws setting out special measures for earthquake disaster prevention and mitigation have Government’s Proposed Budget for

LaWJT been established in relation to Tonankai and Nankai earthquakes(* 1) and earthquakes FY2006(Apr-Mar) : 490 Million Yen
around the Japan and Kuril trenches(*2). These special measures laws require efforts to be (FY2005 : 703 Million Yen)

[: made to promote survey and observation of ocean-trench earthquakes.

'\_"eﬁ/lsurfs Based on these laws, MEXT commenced survey and observation into Tonankai and Nankai earthquakes in FY2003, and into
N VO fearthquakes around the Japan and Kuril trenches as well in FY2004.

H : llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll E
Examples of S_urvey_ and observation B :*1) Special Measures Law Concerning Promotion of Disaster Prevention Countermeasures Related to :
© Observation using ocean-bottom SEISMog raphs ! Tonankai and Nankai Earthquakes (enacted in 2002, and brought into effect in 2003) :
1*2) Special Measures Law Concerning Promotion of Disaster Prevention Countermeasures Related to
© Su_rvey of ocean crust structures Earthquakes Originating in and around the Japan and Kuril Trenches (enacted in 2004, and brought
The aims * into effect in 2005.)

L H

\_ © Toimprove an accuracy of earthquake probability, of predicting strong ground motion. J

Survey and observation to improve accuracy of the evaluation of earthquake hazard
—_— ————————————————

survey gfjocean crust structures

J

Nemuro-OKi

O cnicmic M7.920.2 Max. 40
| Seismic Expl T

i elastic wave Miyagi-Oki

| by artificial ea

M7.5+0.1 99

Sep 26 in 2003
The Occurrence of
Tokachi-Oki earthquake

Northern Sanriku-oki

(M8.0+0.1) Max. 8
(M7.1t0 7.6) About 90

Observation using ocean-
bottom seismographs

Sanriku-oki to Boso-Oki
along Japan Trench

(Tsunami earthquake) Mt 8.220.1 About 20%
(Normal fault type) Mt 8.220.1 Max. About 7%

Survey of past earthquakes \

. ‘ & 1168

. § & 1994
i r (EY
L RS
Lk #_ 19T s T

151K

M8.1+0.1 About 60 Predicted Magnitude and Probability of

the main subduction earthquake
occurrence within 30 years in Jun.1.2006

I Classification and analysis of
1 past earthquake observation

The simultaneous occurrence
M8.5+0.1




Towards the Development of a Ocean-bottom Network System against Large-
Magnitude, Ocean-trench Earthquakes and Tsunami

Results of Investigation and Research related to Tonankai and Nankai || covernment's Proposed Budget for

earthquakes established to date ©FY2006(Apr-Mar) : 1.8 Billion Yen
o Findings oFY2006 2009 : 7.6 Billion Yen

(@) There are specific crustal structures off the coast of the Kii Peninsula and they might be factors for
the period and pattern of the next earthquake.

(b) In previous Tonankai and Nankai earthquakes (1944 and 1946), the collapse started in the area off
the coast of Kumano on the Kii Peninsula.

o Simulations (The present simulations using models based on partly the above findings shows
the following.)

(@) The results of the simulations almost succeeded in replication of the past origination of collapse and
various ways of occurrences, ex, Tokai earthquake and Tonankai earthquake could occur
simultaneously, or that Tokai, Tonankai, and Nankai earthquakes could occur simultaneously.

(b) The extraordinarily frictional place on the simulations is very close to the point of the specific crustaj
structures above .

(c) Specific events (pre-slippage) may occur in the deep subduction areas off the coast of Kumano on
the Kii Peninsula prior to an earthquake.

Probability of the occurrence within 30 years Tonankai earthquake ; around 60%

Nankai earthquake ; around 50% Long-term evaluation made by the HERF
Earthquake Research Committee

Infrastructure Plans |
from FY2006 2009

-

(1) Establish highly sophisticated earthquake estimation models
(i i) Detect crustal movement and other phenomena as it might occur prior to an earthquake occurring
(iif) Contribute to disaster prevention by speedy and accurate earthquake information

(e.g Emergency earthquake warnings by JMA)



Osaka-Kobe area.

Special Project for Earthquake Disaster Mitigation in Urban Areas

This Special Project aims to drastically reduce the loss of human life and property
caused by large earthquakes in major urban areas such as Tokyo, and the Kyoto-

Prediction of strong ground motion

Deep Seismic Explosion

(Using elastic wave caused Survey by Deep Drilling I
by artificial earthquake)

CATHIZSEHERERE )

bk ooy

survey and research of regional
characterization of the crust in
metropolitan areas

..... compile a detail
of remor : VErsion of seismic :
: hazard map covering :

: metropolitan areas

|

Significant improvement of seismic

performance of structures

Government’s Proposed Budget for
FY2006(Apr-Mar) : 24 Billion Yen
(FY2005 : 28 Billion Yen)

Full operation of "E-Defense", a full
size three-dimensional vibration
destruction facility started in 2005.

Destruction experiments of
full size testing structure

Wooden houses
RC frame
Soil-structure interaction

Advanced disaster management system

Robots

Development of
| Advanced Robots and
Informatlon Systems

o Development of Integrated
Earthquake Disaster Simulation Systems
o Development of Frontier Simulation
Technologies

Integration of earthquake disaster mitigation research results

Retrofit of policy and system enforcing the ability for disaster prevention
Construction of system to collect, process, and transmit disaster information

changing by time

Development of a tool drafting a plan for making smooth the process of

recovery and reconstruction

)

Contribution to earthquake

disaster mltlgatlon measures

Drastic reduction of the loss of human
life and property caused by large
earthquakes in major urban areas




Research Project for the Practical Use of Government’s Proposed Budget for
FY2006(Apr-Mar) : 161 Million Yen

Real-time Earthquake Information Networks (FY2005 : 179 Million Yen)

Emergency earthguake information system System transmitting real-time earthquake information prior
to major earthquake-induced ground motion by (1)detecting P waves close to the source of the earthquake and
(2)immediately estimating its magnitude and epicenter

NIED and REIC consigned by MEXT, have been carrying out this project since FY 2003 and many other research institutes
have been working on furthering research in this field.

Consequently, IMA has started to provide such information on a trial basis in the form of emergency earthquake information
since February 2005, and it plans to be formally provided to public by March 2007.

This project is composed of 2 themes.

oResearch about the way of immediately processing earthquake information to determine the magnitude and epicenter
JMA has developed the different way of processing from NIED, but each one has different merits each other. Seconds
JMA’s way is better in the point of determining the magnitude. : Y
NIED’s way is better in the point of determining the epicenter.

JMA uses the both ways

o Study about the way of practical use
example;
To enable many children to evacuate prior to the principal shock arriving by setting a warning system
To shut off household gas mains to prevent fire
To open doors to prevent occupants from being trapped

National Research Institute for Earth Science and Disaster Prevention
The Real-time Earthquake Information Consortium (NPO)
The Japan Meteorological Agency Photo: Drills carried out at Nagamachi

Elementary School
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