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For Sustainable Development

Target 11.5:
Reduce the adverse effects of natural
disasters

Target 11.B:

Implement policies for inclusion, resource
efficiency and disaster risk reduction
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IntI‘Od LICtIOI1 z 05 SCRIRR
1997.1.17 Kobe Earthquake. (M7.3) ) 2011 3.11 Off Tohoku (M9 0)

Damages by strong motion, CoIIapses on buildings and
houses, fire and liquefaction

We are afraid that these two types
disasters come near future along the

Nankai Trough area Damages by huge tsunamis, inundation, debris,

schiumberger-Private. tSUNAMI fire, and many drifts
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Repeated huge earthquakes and Tsunamis e
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Lessons from 2011 off Tohoku earthquake and tsunami 3% g6

Various events with different b-value (Slope on profile between M and N)
temporal-spatial scale LI | MAcat p2s
Induced event? 40w B
1 year |
it
Linked event? |
1 month ' BN . T
E 0.5} ""..r':' B i )
- = | Py, B=0.47+/-0.16 E‘f—n—‘r——(}:{}q;
: z | iy O
1 day TSLInamI? .5} =] e ka L 1 1}?\* -
g 1| e
3N | |BeDTav00R, = : 3]
O EQ ol T TR e T 1
ForShOCk 43N J:||1:.52-IIIIIIG~|||'||1|i:_:.::.||:|1-:~I',.' .r K . il ; ,I i -"I:"'- i [
1 month b fore: the Tohoku cartheguake 0.5 E.I}I:II:I 2002 3004 008 S008 2010 a9
40E 141E 142E 143 E 144 E 145 E Time [years)
Slowsli .
1 year activatgd? Nanjo et al. (2012)
Seismici ‘ Seismicity pattern changed before 5-6 years of 3.11
10 years
change?

Schlumberger-Private



SCIENCE FOR RESILIENCE

Lessons from 2011 off Tohoku earthquake and tsunami 3% psssqusm

Various events with different
temporal-spatial scale

Induced event ?

1 year
1 month Linked event?
1 day Tsunami?
0 EQ
Forshock
1 month
Slowslip
1 year activated?
10 years Seismicity -
change?
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Crustal displacement pattern changed before
6 years of 3.11
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Lessons from 2011 off Tohoku earthquake and tsunami v
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Various events with different
temporal-spatial scale

Induced event ?

1 year
1 month Linked event?
1 day Tsunami?
0 EQ
Forshock
1 month
Slowslip
1 year activated?
10 years Seismicity
change?
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Concept of integrated researches 0 SRR
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Research Groups

Seismology
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Tsunami

Faults

Velocity Structure

Tectonic Stress

ypocenter
rce Mechanism

Hazard Ma
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« Each task analyzed by researchers in variou
fields of expertise

Disaster resilience are supported by many fields researches
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Integrated data sharing platform Y 1R

Hypocenter

O/o Hazard Maps

Integrated o Tectonic Stress
Data Sharing Platform

3D Velocity @

Faults

Source Mechanism

3D Structure Time Scale
e oa
dh dh

Integrated data sharing platform embedded with a unified structure, faults and velocity model
with other data to be shared among all the stakeholders.
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Conceptual image of the new system
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Faults

3D Model in Petrel

% Japan Meteorological
x'm' Agency

@ JAMSTEC:

JAPAN AGENCY FOR MARINE-EARTH SCIENCE AND TECHNOLOGY

~ National Research Institute for
.‘ Earth Science and Disaster

N'EP T Resilience

Data Sources

»

Public information

 Hypocenter
« Hazard Maps
* Regional Stress

« Source Mechanism

Integrated Data Sharing Platform
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Workflow to construct the new system

@ Data source

Petrel, CSV, DB etc.

Web Server

Convert to json,
jpeg files

library

&/ CESIU

3D Earth JavaScript

SCIENCE FOR RESILIENCE

P Est:

M®

20

Charts JavaScript 8
library

HTML & JavaScript libraries

ilil plotly

Customizable, 3D Earth, Subsurface, Charts & Dashboard

Visualization
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Integrated data sharing platform for Disaster mitigation jy p:s:zym
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Integrated data sharing platform for Disaster mitigation ;v p: .z
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Integrated data sharing platform for Disaster mitigation 3y ;-
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Way Forward Development Plan S 15 iR oA
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Automated Workflow

Fault Picking Events Auto Detection

by AI/ML Real time monitoring and

Various events with
different temporal-

Monitoring crustal activity

\ o | . —— spatial scale
Public Data Sources gl - I B el e Induce
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|+ Tsunami : 1year
e Crustal Slowslip?

10 years
movement

Embedding

« Seismic Survey

« Topography
data

« GPS data

e_0O e_0O
.&. .&. ‘. P-4 People can access to the
C ) information they want to know

at anytime

Schlumberger-Private



SCIENCE FOR RESILIENCE

Summary AGEE

- To maintain social sustainability against huge
earthguakes and tsunamis, we

« Monitor crustal activities around the western Japan and detect their
changes

« Share the activities information with key persons and organizations,
which support each local society and life

« Inform early detections of earthquakes and tsunamis once huge
event occur, and predict the damages in real time

a*

Velocity structures, observation of earthquakes, tsunamis and crustal
displacement, and prediction of future event occurrence

based on

DELFI, Cloud & Petrel Technology
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