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March 11, 2011(Fri)14:46 – Earthquake, 
Tsunami 
Presentation made by Tatsujiro Suzuki (The 3/11 Fukushima Nuclear Accident: What Happened and Lessons 
learned (so far)) May 2-4, 2011

➢ Occurred 14:46 March 11, 2011  
➢ Magnitude : 9.0 Mw  

➢ Epicenter location : 38°6’’N and   
    142°51’’E, and 24km in depth 
➢ Victims : 15,202 Dead 

                       8,718 Missing  
                     (as of May 25, 2011)  

2WNFM 38th AM-2011(Seville)



Many Things Happened!



THE FIRST BIG ACCIDENT IN “BIG DATA” ERA  
AT THE BIGGEST SCALE IN THE HISTORY

CAN WE OVERCOME WITH RESILIENCE BY DATA?







Data are open in general.

野村茂雄氏、斎藤公明氏提供
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Scientists have lost public trust. 

overselling due to competitions 

narrow biased to “edge” and not holistic  

Communities are destroyed. 

path dependent developments with diversities 
are required-individual care 

future visions and perspectives by forward & 
backcasting-commitments by all

Issues



SLL 
DLL 
TLL

Unlearning

OS, ES, TS, CS, DS, DS



SLL 
DLL 
TLL

Unlearning  
toward 

Inclusive Design

OS, ES, TS, CS, DS, DS



  869	 Jōgan Sanriku Earthquake (Sugawara no Michizane et.al.)  
	 	 >>Curse and Shrine 
1755	 Lisbon earthquake  
	 	 >>Kant, Adam Smith, Voltaire, Rousseau (Enlightenment Thought) 

1945 	 Hiroshima and Nagasaki  
	 	 >>the Cold War between the East and the West 
	 	 >>Imperative of Responsibility (1979 Hans Jonas)  

1986 	 Chernobyl 
	 	 >>гласность and Dissolution of the Soviet Union 

2001	 9.11  New York  
	 	 >>Sustainability for Human Security/Fundamental Human Right........ 

2011	 3.11  The 2011 off the Pacific coast of Tohoku Earthquake 
	 	 Fukushima Daiichi 
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Inclusive Wealth

Winners Take All

Competitive Symbiotic

Heuristic/Evolutional/Dynamic

Deterministic/Conservative/Stable

Strategic Data

Leading Edge Data

Standard Data

Data for Discovery



Competitive Symbiotic

Heuristic/Evolutional/Dynamic

Deterministic/Conservative/Stable

https://www.saesgetters.com/ja/research-innovation/research-innovation

http://ginzan.city.ohda.lg.jp/wh/en/culture/
index.html

http://www.tepco.co.jp/index-j.html

http://www.surari.biz/blog/wp-content/uploads/2014/07/lgf01a201310091600.jpg

https://www.saesgetters.com/ja/research-innovation/research-innovation
http://ginzan.city.ohda.lg.jp/wh/en/culture/index.html
http://www.tepco.co.jp/index-j.html
http://www.surari.biz/blog/wp-content/uploads/2014/07/lgf01a201310091600.jpg


How to co-create  
a harmonized community 
by Data-driven Design



ICRP and Fukushima 
ICRP Dialogue initiative 

• 26 and 27 November 2011 

• 25 and 26 February 2012 

• 7 and 8 July 2012 

• 10 and 11 November 2012 

• 2 and 3 March 2013 

• 6 and 7 July 2013 

• 30 November and 1 December 2013 

• 11-12 May 2014 

• 30-31 August 2014 

• 6-7 December 2014 















CITIZEN’S SCIENCE
This joint effort between ICRP and volunteers working through social media, new for 

ICRP, has been a positive experience. We would welcome similar constructive 
collaboration in the future. 

ICRP Scientific Secretary Christopher H. Clement

SLL

OS



Political Rationality for 
Coexistence



By Michael Zgurovsky https://it.wikipedia.org/wiki/Galleria_degli_Uffizi

https://it.wikipedia.org/wiki/Galleria_degli_Uffizi


..., School of Mines, University of Glasgow, École polytechnique, TU,  UT, RPI, MIT, Landau School, 
CMU/Stanford U., .....  



PWR & Zircaloy



MSR and LWR/FBR



http://www.iiasa.ac.at/web/home/about/achievments/scientificachievementsandpolicyimpact/Sustainable.en.html

http://www.iiasa.ac.at/web/home/about/achievments/scientificachievementsandpolicyimpact/Sustainable.en.html


地球エンジニアリング



Debate Traceability for 
Evaluation by History

SLL-DLL-TLL & Unlearning

Truth? Language? Logic? Data? Democracy? Decision?  

Why? Why? Why? Why? Why? ???????



Scientific Rationality













e  : elementary charge       
h  : Planck constant 
    : permittivity of vacuum
    : magnetic constant

Gravity 
Electromagnetic Force 
Weak Force 
Strong Force

α=1/137.035999139(31)

fine-structure constant

CODATA



Beauty of Logical 
Coherence

SLL-DLL & Unlearning

OS, ES, TS, CS



Engineering Rationality through 
Many Experiences





http://fde.uwaterloo.ca/Fde/Materials/ShortFiberComposites/Srim/srimSmax-Nf.png
http://xml.coverpages.org/MatMLv30-NISTIR6939-200301.pdf

http://fde.uwaterloo.ca/Fde/Materials/ShortFiberComposites/Srim/srimSmax-Nf.png
http://xml.coverpages.org/MatMLv30-NISTIR6939-200301.pdf


Technology :
Development 

by Failures

Forward/Inverse 
Problems



COPYRIGHT © 2007 THE BOEING COMPANY

Welcome to Boeing - Everett



COPYRIGHT © 2007 THE BOEING COMPANY

Partners Across The Globe Are 
Bringing The 787 Together









Shuichi Iwata, “Toward Proactive Engineering : Lessons from Damage Studies”, 
Radiation Effects & Defects in Solids, Vol.144, pp.1-25(1998).

How to deal with complexity-
Human Dimensions



Where we are



Inclusive Wealth

Winners Take All

Competitive Symbiotic

Heuristic/Evolutional/Dynamic

Deterministic/Conservative/Stable

Pre 3.11

Data-Driven Design

Harmonized Stories

Structured Society

Innovation Driven



Experience-Redesign-
Intelligent Design

SLL-DLL-TLL-Unlearning

?



Economical Rationality after 
Incentives of Each Person
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EneEnvEcEntEthE...
Price movements of WTI (NYMEX)
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August 19

Expansion of 
Iraq struggle 
(Sadr)
growing 
concerns 
over Yukos 
oil 
production
Decrease of 
US oil 
inventory
Saudi oil 
ninister's 
press 
conference

Sadr  
withdraw 
from 
Naja f

Concerns 
for 
Hurricane
in Mexican 
Gulf & 
Yukos

Oct.
22 & 26

Concerns
 for Nigerian 
Rebels
Decrease of 
U.S. oil  stock 

Nigeria Strike, longer 
halt Mexican Gulf oil 
production

132 OPEC 
Conf.(  + 1 
million b/d)

Rrecovery of Mexican Gulf 
production, increase of US 
crude oil inventory, 
concern over slow down of 
Chinese economy

Winter 
Suppl
y 
conce
rns in 
the 
US

Resurfac
e of US 
winter 
supply 
concerns
worries 
for
Iraq, 
Nigeria
Yukos

133 OPEC Conf. ( 
-1 million b/d of 
overproduction)

Supply 
Concern 
for 
Venezu
ela, 
North 
Sea, 
Nigeria, 
Mexican 
Gulf & 
Iraq

Iraq 
insurgency 
and terrorist 
threat.
Colder 
weather in 
US

Upward 
revision of 
demand 
forecasts 
by IEA.
EIA/DOE 
warning 
for OPEC 
future cut

Colder 
weather,
IEA's 
upward 
revision 
of  
demand 
estimate

Speculator
s' strong 
buying

Apr. 1

Dec.10

135 
OPEC 
Conferenc
e ( +0.5 
million 
b/d,  
additional 
+0.5 
million b/d 
depending 
on price)

Inventory 
increase, 
easing 
gasoline 
worries in 
US, 
supply 
secure of 
IEA, 
OPEC 

gas 
worries 
Refiner
y snag

Saudi/U
S top 
talks US 
oil
inventory 
and 
dollar
rise

Unexpected 
Decrease of 
US crude 
inventory, 
furure supply 
concern, 
news on 
Saudi King 

Worries for  
tropical 
storm, draw 
of crude oil,
future supply 
concers

worries for 
tropical storm
China's 
currency 
revaluation

136 OPEC 
Conferenc
e ( +0.5 
million b/d,  
additional 
+0.5 
million b/d 
by price)

easing 
concern 
for 
Emily, 
lower 
demand 
forecast

 worries over oil 
supply, Iran, 
Saudi, Ecuador, 
terror in Middle 
East

Aug 30

decrease 
of US 
gasoline 
inventory, 
effects of 
Katrina

easing concern 
for Katirna, IEA's 
anouncement

Rita 
effects

Supply assurance 
by OPEC (137 
Conf.), Demand 
decrease in US, 
recovery of Gulf 
refineries, warm 
weather

fluctuations 
by weather 
change

supply 
concerns for 
gasoline and 
OPEC's price 
stance, Russia, 
Iran, Iraq, 
Nigeria and 
Palestine 
worries, Funds 
money inflow

May 20

Easing 
concerns 
and 
Inventory 
increase

Jan 20 
& 30

terrosit 
attack at 
Abqaik, 
Saudi 
Arabia, 
concerns 
for Iranian 
issue, 
Nigeria and 
Iraq

140 OPEC 
Conf. (ceiling 
roll over), 
Inverntory 
increase

Iran & 
Iraq 
issue

hurricane, 
gasoline, 
Iran, 
Nigeria 
worry 
Funds 
money

June 29



How long can we use oils?
61



No nuclear weapon!

Shale Gas



After K.Hoashi



After K.Hoashi







Hiroshi Harada et al.

http://www.boeing.jp/ヒシネス部門-紹介/ホーインク民間航空機部門/787型機の概要.page

http://www.matml.org

http://www.boeing.jp
http://www.matml.org


BUSINESS CONTINUITY PLAN by Many Eyes

• SAFETY REGULATION

• BRAND

• CO REGULATION

• TQC(HARD, SOFT, HUMAN)

• CALS/STEP--100%, 200%,... , 400%digital

• Total Life Cycle-- From Design to Maintenance, 
Waste Management

• Mental Health

http://www.ipa.go.jp/files/000036469.pdf

http://www.ipa.go.jp/files/000036469.pdf


Social Rationality gained 
through Ageing



Data Issues

• real time monitoring 
• design 
• data mining 
• knowledge discovery 
• simulation 
• data driven 
• human-centered

•･ 空気


•･ 気配


•･ 間合


•･ 阿吽


•･ ・・・

新たな挑戦課題



Transformation

• BCP(Business Continuity Plan) 
• CCP(Community Continuity 
Plan) 

• Sustainable Development 
• Planet under Stress

• 縮小社会 
• 固有の文化 
• 「ご縁」の社会 
• 「もったいない」 
• 「おかげさま」 
• 「まるい」 
• 「やわらかい」 
•





Civilizational, Cultural 
Rationality by Learning



個人

家族

コミュニティ

国家

地球家族





Many reports have been 
published as  

“narrative based stories”.

76







Dynamics of ~7B Intelligent Agents

• Your Life, Uploaded: The 
Digital Way to Better 
Memory, Health, and 
Productivity by Gordon Bell

http://pflow.csis.u-tokyo.ac.jp/?page_id=943

http://pflow.csis.u-tokyo.ac.jp/?page_id=943




P L A N T

C O M M U N I T Y  D Y N A M I C S

E N V I R O N M E N T  &  B I O D I V E R S I T Y S E A - L A N D - M O U N TA I N

R E A C T O R
C O R E

M AT E R I A L
D O S

P L A N T  S I T E

E C O N O M Y

R I S K / C R I S I S  M A N A G E M E N T

P O L I T I C S

D E C O M M I S S I O N I N G  &  WA S T E  M A N A G E M E N T

M I N D  S E T

I N T E R N AT I O N A L  &  G L O B A L
R E G I O N A L

G E O P O L I T I C A L
N AT I O N A L

・・・・・・・







R.Hayano et al. : http://arxiv.org/pdf/1506.06364v2.pdf

http://arxiv.org/pdf/1506.06364v2.pdf


R.Hayano et al.:http://arxiv.org/pdf/1506.06364v2.pdf

http://arxiv.org/pdf/1506.06364v2.pdf


R.Hayano et al.:http://arxiv.org/pdf/1506.06364v2.pdf

http://arxiv.org/pdf/1506.06364v2.pdf


Data for Causality and Correlation 

https://fr.wikipedia.org/wiki/Louis_Pasteur                                        https://en.wikipedia.org/wiki/Robert_Hooke
http://www.nih.go.jp/niid/en/2013-03-15-04-55-59/2100-disease-based/na/norovirus/idsc/iasr-noro-e/5700-iasr-noro-e-150529.html

https://fr.wikipedia.org/wiki/Louis_Pasteur
https://en.wikipedia.org/wiki/Robert_Hooke


metadata of health issues
• not established and fragmented due to the complexity of 
life in general 

•  stress, age, nutrition, life style etc. individual differences 
sensitive 

• screening effects 

• bad statistics for rare cases 

• nervous for unknowns and uncertainties 

• .......



From Collective Care by Epidemiology  
to Individual Care Personal Data

From Government to Citizen

Between Data and Emotion

Open Data, Data Sharing and Use 



Selection Criteria under Uncertainties

• Voting Paradox(M. Condorcet, ...), ...

• Sympathy(Adam Smith), Justice(John Rawls), ..

• Iijima Theorem, Theorem of the Ugly Duckling

• Arrow's Impossibility Theorem

• The Liberal Paradox(A.K. Sen)

• Prisoner's Dilemma

• ...... 

Not common ruin but coexistence!



IoE

Natural Capital

Manufactured  Capital

Smart Grid/Smart City/Smart Village/Smart 
House/HEMS, NEMS

Green Product

Human Capital

IoT

Inclusive Wealth

Fundamental 
Human Right Well being

Human security Health

Sustainability

EHR_medical service
GPS GISIndividual Lifelong Care

Resource & Environment

Value

ioe_ncioe_hc

Data

Information
Wisdom

Value

Intelligence

Knowledge

ioe_mc~

Big Data

AI

Service



How to co-create  
a harmonized community 

by Data-driven Design

SLL-DLL-TLL-Unlearning

Data Commons Democracy



How to overcome the ill-structured society 
by reliable scientific data,  

and becoming more proactive and 
productive, creative, innovative...............  

How to get a holistic view?

How to become inclusive?

Show case for society to change?



Critical thinking 
- in being responsive to variable subject matter, issues, and purposes - is 
incorporated in a family of interwoven modes of thinking, among them: 

• scientific thinking

• mathematical thinking

• historical thinking

• anthropological thinking

• economic thinking

• moral thinking

• philosophical thinking

Collective Knowledge
Collective Choice
and Social Welfare

based on data



マルチレンマ問題ー文明的合理性

医療・トリアージ
原発・資源
航空機事故
食品安全・飢餓
気候変動・格差
内戦・ストレス
・・・

倫理・命「よくいきる」
バランス・バイアス
事前評価・選択・事後の潔さ
希望・夢「ワクワクする」
コミュニティー

最適解
デザイン
物語



P R O P O S A L S

• DEVELOPMENT OF PROACTIVE AND POSITIVE DIGITAL STORY TELLERS 
BASED ON SCIENCE AND TECHNOLOGY(human capital with capacity building
+produced capital described by knowledge network connected dynamically with 
real/cyber space objects(data/information/knowledge/wisdom)+natural capital 
with monitoring/evaluation technologies  +high performance simulators with 
qualitative/quantitative/adaptive intelligent reasoning+….)  reflecting all 
important lessons from Industry 1.0-4.0, SHINKANSEN, “FUKUSHIMA”, PRIUS, 
TESLA, i-PHONE, B-787 and so on.   

• …………. 

テキスト

Data democracy to create 
my story ----



Inclusive Wealth

Winners Take All

Competitive Symbiotic

Heuristic/Evolutional/Dynamic

Deterministic/Conservative/Stable

Pre 3.11

Data-Driven Design

Harmonized Stories

Structured Society

Innovation Driven



Competitive Symbiotic

Heuristic/Evolutional/Dynamic

Deterministic/Conservative/Stable

https://www.saesgetters.com/ja/research-innovation/research-innovation

http://ginzan.city.ohda.lg.jp/wh/en/culture/
index.html

http://www.tepco.co.jp/index-j.html

http://www.surari.biz/blog/wp-content/uploads/2014/07/lgf01a201310091600.jpg

https://www.saesgetters.com/ja/research-innovation/research-innovation
http://ginzan.city.ohda.lg.jp/wh/en/culture/index.html
http://www.tepco.co.jp/index-j.html
http://www.surari.biz/blog/wp-content/uploads/2014/07/lgf01a201310091600.jpg




Information Society/Digital Divide
EDITORIAL

www.sciencemag.org SCIENCE VOL 301 12 SEPTEMBER 2003 1443

I
n the opening line of his Editorial “A Challenge to the World’s Scientists” (Science, 7 March
2003, p. 1485), United Nations (UN) Secretary-General Kofi Annan states that “Science has
contributed immensely to human progress and to the development of modern society.” He ac-
knowledges that “Recent advances in information technology, genetics, and biotechnology
hold extraordinary prospects for individual well-being and that of humankind as a whole.” But
the real challenge he puts to the scientific community is this: “[Y]our advocacy can help bring

about a breakthrough in access to scientific knowledge . . .”
As scientists, most of us probably take such views on the value of science for granted, but this is not

necessarily the case for our political leaders, nor for society as a whole. Thus, Kofi Annan’s challenge
is one to which the international science community needs to respond forcefully. The World Summit on
the Information Society (WSIS), which will take place in Geneva, Switzerland
(December 2003), and Tunis, Tunisia (2005), provides an unprecedented op-
portunity for the scientific community to promote the importance of open ac-
cess to scientific knowledge to world leaders and thereby demonstrate that we
are indeed “an indispensable partner of the United Nations.” 

The International Council for Science (ICSU) and its Committee on Data
for Science and Technology (CODATA) are working with other internation-
al science organizations to ensure that the crucial role of science in the de-
velopment and use of information and communication technologies (ICTs)
is clearly recognized in the formal declarations that come out of the WSIS.
Scientific knowledge carries enormous potential for helping the world ad-
dress the UN Millennium Development Goals, and the use of ICTs opens up
unprecedented opportunities to accelerate this process. At the same time, sci-
entists and governments must work together to eliminate, not widen, the
“digital divide”: the division between rich and poor, North and South. 

After an international workshop hosted by UNESCO (Paris, March
2003), ICSU and CODATA developed a joint position paper and agenda for
action entitled “Science in the Information Society,” which can be found at
www.icsu.org. This agenda for action emphasizes the importance of strengthening the public do-
main for scientific data and information, and ensuring that the necessary policies and infrastructure
are in place to enable universal and equitable access to this invaluable resource. The agenda for ac-
tion has now been formally endorsed by many national science academies and international science
organizations around the world.

A special intergovernmental intersessional meeting for WSIS took place in early July 2003 in
Paris to refine the draft declaration of principles and plan of action that heads of state will be asked
to endorse at the summit in Geneva in December. Several governments, in particular Switzerland,
France, and Romania, have embraced the messages from the science community, and science now
features in the revised draft declaration. However, there were strong pleas from both the commercial
sector and sympathetic governments to strengthen intellectual property rights and copyright regimes
even further. Although no one appears to be strongly opposed to the principle of open and equitable
access to scientific data and knowledge, that value can easily be relegated to a secondary position
relative to short-term commercial interests. Hence, it is crucial that the science community contin-
ue to promote the societal benefit of widely shared scientific knowledge. The next preparatory meet-
ing for the WSIS is in Geneva from 16 to 26 September. Our goal is to ensure that science contin-
ues to feature strongly in the final drafts of the formal summit documents expected to emerge from
that meeting. 

The “Science in the Information Society” agenda for action was a starting point. Getting science
into the draft governmental documents in July was a significant step forward. What is now needed
is for scientists around the world to take up this agenda for action, discuss it, and adapt it where nec-
essary—but most of all, present it to the national government delegations who will be making ma-
jor decisions on the future of the information society this December. Kofi Annan will be in Geneva.
We invite the scientific community to demonstrate its readiness to take up his challenge by cham-
pioning universal and equitable access to scientific knowledge. 

Jane Lubchenco and Shuichi Iwata
Jane Lubchenco (Oregon State University) is president of ICSU; Shuichi Iwata (University of Tokyo) is president of
ICSU’s CODATA. ICSU and CODATA are based in Paris, France.

Science and the Information Society
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EDITORIAL

www.sciencemag.org SCIENCE VOL 310 21 OCTOBER 2005 405

A
t the launch of the World Summit on the Information Society (WSIS) in Geneva in December 2003, the
world community strongly affirmed the central role of science in developing an information society and
affirmed the principle of “universal access with equal opportunities for all scientific knowledge and the
creation and dissemination of scientific and technical information.” The WSIS Declaration of Principles
recognized the essential role of the public domain and public institutions such as libraries, archives, and
museums in supporting the growth of the Information Society and providing free and equitable access

to information.* The WSIS Plan of Action suggested numerous approaches to implement these principles, including
“e-science” as a key application of information and communication technologies in support of sustainable development.†

The international scientific community succeeded in raising these issues at WSIS and securing widespread support
from participating governments. Now, with the second phase of WSIS taking place in Tunis in November 2005, the
scientific community needs to take the lead in demonstrating how science—and
universal access to scientific data, information, and knowledge—can make a critical
difference in sustainable development and overcoming the “digital divide.”

The deadly South Asian tsunami in December 2004 and what many have called
the “silent tsunamis” of millions of unnecessary deaths and untold suffering from
malnutrition, disease, and poverty remind us that science has far to go. Scientists
must work not only to predict future hazards and develop new medicines and
vaccines, but also to make scientific data and information much more accessible and
useful for real-world decision-making. These disasters underscore the need to better
understand how societies can best organize themselves to address pressing problems
posed by limited resources, conflict, poor infrastructure, and inadequate skills and
knowledge. Scientists, the original developers of information and communication
technologies, often take for granted their ready access to data and information,
software and hardware, and networks of colleagues. But for billions of people, even the most rudimentary access to
life-saving scientific expertise and knowledge, such as an early warning or a new cropping method, is a major challenge.

How can the international scientific community help reduce the digital divide? Already, many scientists and
scientific institutions are working to improve the reach and effectiveness of science through information and
communication technologies. The International Council for Science (ICSU) and its Committee on Data for Science and
Technology (CODATA) are collaborating with WSIS to collect and document such efforts (www.wsis-online.net/
science/home_EN/). But more needs to be done.

Scientists can support distance education and training; improve the accessibility of information and communication
technologies to disadvantaged, marginalized, and vulnerable groups; communicate technical knowledge to the general
public; and establish digital libraries, data archives, and other mechanisms to increase access to scientific information.
We urge the scientific community to come up with more creative ideas and outcomes. Noteworthy examples on this
front include the efforts by the Massachusetts Institute of Technology to provide electronic access to its course
materials (http://ocw.mit.edu/index.html) and by the Global Biodiversity Information Facility to make primary
scientific biodiversity data openly available (www.gbif.org). The scientific community should also consider new
approaches to open electronic access, such as the Science Commons (http://sciencecommons.org), that, among other
things, address the complex issue of licensing structures.

Immediately after the South Asian tsunami, critical data on elevation, population location, administrative boundaries,
and damage could not be shared because of intellectual property and national security constraints. Even now, the
30-meter-resolution data from the Shuttle Radar Topographic Mission (SRTM) flown by NASA in the year 2000 is not
publicly available, although it could potentially provide the best available elevation information regarding most of the
world’s coasts. The pending decision by the U.S. National Geospatial-Intelligence Agency to prohibit public access to
various aeronautical products would be another step in the wrong direction. The scientific community needs to press
governments not only to release specific data sets that are vital to disaster management and planning, but also to
establish a “good Samaritan” principle for the use of data and information in humanitarian emergencies.

Science helped to create the Information Society—it can now help extend that society to all.
Shuichi Iwata and Robert S. Chen

Shuichi Iwata (University of Tokyo) is president of ICSU’s CODATA. Robert S. Chen (Columbia University) is secretary-general of CODATA.
CODATA is based in Paris, France.

10.1126/science.1119500

*WSIS, Declaration of Principles (document WSIS-03/GENEVA/DOC/4-E, 12 December 2003). †WSIS, Plan of Action (document WSIS-03/GENEVA/DOC/5-E,
12 December 2003).
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