IASPEI Public Debate, July 26, 2013

The Japanese Approach

Kenji Satake



Japanese Government Committees

Coordinating Committee for Earthquake Prediction
(Geospatial Information Authority of Japan, GSI)

Headquarters of Earthquake Research Promotion (MEXT)
Central Disaster Management Council (Cabinet Office)
Nuclear Regulation Authority

Council for Tokai earthquake prediction (JMA)



Coordinating Committee for Earthquake
Prediction (CCEP)

Since 1969 at Geographical Survey Institute

30 members from government organization and universities
Exchange information on observation and research

held periodically 4 times a year.

Reports twice a year (on the website)



Headquarter of Earthquake Research Promotion

Monthly meetings

To evaluate the
seismic activity of
previous month

(MEXT)
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Headquarter of Earthquake Research Promotion
(MEXT)

Special meetings (in a day or two after large earthquakes)
- Exchange data (seismic, geodetic, geologic, historical)
- Evaluation of the event and near-future forecast (aftershocks)
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Monthly meeting on March 9, 2011
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Long-term forecast of earthquake occurrence

Ag of May 16, 2008

Legend: @ High (Probakility of occurrence within 30 years is equal to or larger than 3%.) | Kannawa/Kozu-Matsudas—— Name of fault zone
Firly high (Probability of cecumence within 30 years is from 0.1% to 3%.) fault zone learh"qt_lake occurrence
@ Mo notation (Probability of eccurrence within 30 years is less than 0.1%, M7.5 0.2-16%: probability “"!h'" 30 years
or probability is unknown, or not active fault) Machitude ?Jeagyﬁ D‘ioﬁ'nr;%rﬁaenﬁ
o lagnitu less than 0. .
@ Fault zone (group) where evaluation will be performed hearafter Esrthquake occurrence probability is based on January 1, 2008

‘Yamagata-bonchi fault zone | Ishikari-teichi-toen fault zone

As of May 16, 2008

Legend. Northern Sanriku-okis—-Rregion name
MB.0  0.1-10%

q
) probability within 30 years

Magnitude

Earthquake eccurrence probability is based on January 1, 2008

Kushigata-sanmyaku fault zone
M68 03-5%

northem segment

M7.3  0.002;
Atera fault zone
major part / northern segment
ME9 6-11%

Biwako-seigan fault zone
M7.8 0.09-9%

‘Yamasaki fault zone
heastem segment

N
M73 0.03-5%

Chuo-kozosen fault zone

main part
M7.9 0.05-6% orless

Shonai-heiya-toen
fault zone

M7.5 MNearly 0-6%

L

Kongo-sanchi-toen—
|zumi-sanmyaku-nan’en
M3.0 Nearly 0-5%
Futagawa-Hinagu fault zone
central segment
M76 Nearly 0-6%
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Rokko-Awajishima
fault zone

(main part / Awajishima-seigan
segment including Nojima fault)
Probability immediately
before the oceumence of
the Hyogo-ken Nanbu

Kego fault zone
southeastem segment
M72 03-6%

Unzen fault group

southwestem part / Earthguake

northemn segment {Great Hanshin-Awaji

M73 Nearly 0-4% Earthquake Disaster)
M7.3 0D02-8%

Beppu-Haneyama faull zone
Oita-heiya-Yufuin faut zone /

Cita-heiya-Yufuin faui zone
M72 0.03-4%

/

Sarobetsu fault zone
M7.6 4% and less

Kuromatsunai-teichi fault zone
M7.3 and above 2-5% and less

Tonami-heiya/Kurehayama fault zone
Tonami-heiya fault zone (eastermn segment)
M70 004-5%
Kurehayama fault zone
M72 Nearly 0-5%

Takayama-oppara fault zone

Kokufu fault zone

UL (f .

M7 2 Nearly 0-5%

Sakaitoge-Kamiya fault zone.

Kiso-sanmyaku-selen
fault zone

main part /
southem segment
ME.3  Nearly 0—4%

Kyoto-bonchi—Nara-bonchi
fault zone (southem part)
(Nara-bonchi-toen fault zone)

M7.4 Nearty 0-5%

|_| Uemachi fault zone
M75 2-3%

main part
M76 002-13%

Maorimoto-Togashi fault zone
M7.2 Nearly 0-5%

Itoigawa-Shizuoka-kozosen fault zone
(segment including Gokufuji fault)

Ma  14%

Miura-hanto fault group
main part / Takeyama fault zone
— MGG or above 6-11%
main part / Kinugasa/kitatake fault zone
ME.7 or above Nearly 0-3%

Kannawa/Kozu-Matsuda

L fault zone
M75 0.2-16%

Fujikawa-kako fault zone

M& 02-11%

the largest earthquakes (characteristic earthquakes)
on the major active fault zones

P3N Seg

! Eastem ma"?”?oua

' Akita-oki
< M7 5
| About 3% and less ||

.Northern Sadogashima-oki ;

M7.8 3-6%

( Interplate earthquake\

in Hyuganada

|_M7.6  About 10%

Northwestern Hokkaido-oki
M7.& 0.006-0.1%

" Nemuro-oki
M7.9 About 40%
simultanecus occumrence
with Tokachi-oki
v

Ma.1

M7 4

'Tonankai Earthquake
MB8.1 60-70%
simultaneous occurrence
with Nankai Earthquake
M8.5

|[So-called

Tokai Earthquake

(Reference value)
M

’Interplate earthquake
in Akinada, lyonada
and the Bungosuido
MB.7-7.4 About 40%

| | |M85

Nankai Earthquake
Ma.4  About 50%
simultaneous occurrence
with Tenankai Earthquake

About 7% and less

Tokachi-oki

0.1-1%

simultaneous 4

occurrence with

Memurc-oki
18.3

The Tokachi-oki
Eanhquake in 2003

About 60%*
#:Probability  immediately
before the occurence of
earthquake
It is the first case that the
earthquake  which  the
Headquarters for Earthquake
Reszarch Promotion has
expected o occur in the
long-term evaluation of the
earthquake occumence. was
actually cccurred.

(Fukushima—ke n-oki|

Northern Sanriku-oki
M38.0 0.1-10%

(M7.1-76 90%
f Miyagi-ken-oki

M7.5 99%
simultaneous with close to the
}‘r‘IeBnéh in southemn Sanriku-Oki
MB.

Sanriku-Oki to Boso-Oki
along the Japan Trench
Teunami earthquakes

MiB.2  About 20%

(6% for specific region)

Mormal faults type

M8.2 4-T%

(1-2% for specific region)

Mt the scale of an earthquake that
measures by a tsunami height

" Ibaraki-ken-oki

87%

1

. M6.8 About 950%

.Other M7 scale earthquakes.
in the Southern Kanto
ME.7-7.2 About 70%

(Kanto Earthquake of
“1923 Taisho™ type)
M7.9 Nearly 0-1%

| Along the Sagami Trough ]

The earthquakes at plate boundary and

in the vicinity



National Seismic Hazard Maps

Seismic Hazard Map for

Specified Seismic

Source Faults
.. The seismic
intensities forecast for various Lo
regions around the Miura-hanto -
fault group.

Probabilistic Seismic

Hazard Map
The probability
of ground motions equal to or higher... . ..
than seismic intensity 6 Lower, S
occurring within 30 years re

from the present. o
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These maps are expected to be used Seismic intensity
oto raise the public's awareness of earthquake disaster reduction [ I
oto take the earthquake disaster reduction measures more effectively and efficiently 4 . 05wer U?per L()Gwer

oto evaluate the risks of establishing important facilities and enterprises in a certain area.



Central Disaster Management Council of Japan
Lessons from the 2011 GEJE

- Devastating damage from unforeseeable giant (M9)
earthquake

- Assessment was much lower than the actual disaster

- Disaster management excessively dependent on costal
facilities

- Underestimation of tsuna'arning

Future hazard assumptions will require two levels of tsunamis

LEVEL 1 TSUNAMI Tsunamis that occur frequently but cause major damage despite the
relatively low tsunami height

- Development of coastal protection facilities for protecting human life and the assets of
residents, stabilizing the regional economy and securing efficient industrial bases.

LEVEL 2 TSUNAMI Largest-possible tsunamis with extremely low possibility of occurrence but
devastating once they occur

- Place protection of people’s lives as the first priority and establish comprehensive tsunami
countermeasures such as hazard maps or education, with evacuation of residents as the core.




Nankai trough (maximum size)

130° 132° 134° 136° 138° 140°
36° e - 36°

e . : :
Previous seismogenic

, z0ne (strong coupling)

[ Tectonic tremor

Shallow regjon near trough
axis (Tsunami earthquake)

130° 132° 134° 136° 138° 140°

Gariauake | avea k) |1
Nankai (new estimate) 140 9.1
Nankai (old estimate) 60 8.7

2011 Tohoku 100 9.0 11



Nankai trough (maximum size)

Strong motion (seismic intensity)

Tsunami heights
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Damage estimation of disaster

economic damage 2.2 x 10'* yen (~2 trillion dollars)

approximately 10 x 2011 damage, 40 % of GDP
maximum casualties: 320,000




Nuclear Regulation Authority

Independence from
government (ministries)

Five commissioners
(incl. K. Shimazaki)
M, 9.6
NRA requested Scientific
Societies (e.g. SSJ) to
nominate advisors

Izu-Bonin trench
M, 9.2

Nankai —Ryukyu trough
M, 9.6



Council for Tokai Earthquake Prediction
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Six seismologists compose the council to advise to DG of IMA
The warning will be issued by prime minister

Earthquake Report Insufficient or irrelevant No action required
Earthquake Advisory Possibility increase attention
Earthquake Warning Precursor Warning statement by

prime minister



Summary

Japanese seismologists are involved in various
governmental committees

Their roles range from exchange information,
evaluation of seismicity, estimate future hazard and
disaster, hazard estimation for NPP, to “predict” Tokai
earthquake

Each committee specifies the responsible authorities,
and seismologists are considered to be advisors

The committee meetings are followed by press
conference, to which seismologists also attend

Meeting minutes are usually available (upon request)
to public, but the statements are not attributed to
specific seismologist
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