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Principal @bjectives

for Disaster/ Acciglent Risik Redtictiom and Resitie raprovement,iinceooperationvinitio DD W oNoltalk VA.

A

To performcguantitative: assessmerat the risk andi impach posed by possible extreme natural
hazardsshock events: of low qprebability and high impibis rrequire ®valuationanalysessusing
both deterministicaand probabilistic/symbolicomodelling.

To carycouthe quantitativeassessments/with-realisticanodeling:dataland informatiorhef the
specificnuiinerable system ordocationibeanplysed asopposedto a "consenvativelyoriented”
aﬁ@r@ﬁﬂh FtedeSdedrss WaRstic S¥odeGnK dogroact NBuUtiliSel &b &:0/& dot & BiG G AR fiir bsLlk=IMR be®d K °
also beingaware andcaccounting for-the;degre emutertainty thatpossiblesshock.events low prabability-and higimpact
represent}.

Developtthdogic, methodology: andactual evaluation techniquetwithl realtpilot assessments,
recognisinghe needttoperform theseassessmentsywhilgagaining a bhetterdunderstapdiine
limitations andcconstraintstthat thissnew» approach: presents.

To identify andidefine particularareaswhich future researchaandi developmentmay: be
fruitfully directed, while-at the: same timesestablishingarconmprehensive educationat frarmework
that may bewused by educatiohal @and itraining: institutionstfor the: fature.

To imclude independentqpeer scrutiny-thatdnterrogates the effectivenessabilityand wvaliditycof
analysis results;randohow dhesresults mayaet bestiappliedstan establishdigaster (and
accident)rrisk #eduction;i(i:resilience pgmprovementiand (i) welh founded esiratpgiesffor
low probability andhhighmpact shock-events.
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Significant@bjectives
for Disaster/ Acciglent Risik Redtictiom and Resitie raprovement,iinceooperationvinitio DD W oNoltalk VA.

A

To actively coordinate: andcooperate ¢he suppor-ieeded fordevelopment ofsresearch,
developmentaand trainipgde establisirecognisedand aceeptedrmeans foruquantitative
assessment oftthe sisknanch impactsposed-by extreme matural-hazard shock events of low
probability andHhighrimpact

To praduce: specifici BiloiExample Studiesrofpriosityl localities:thatare potentially Muknerable t
low probahbility andhhighrimpactsheekewvents-The results fromythe quantitative assessments
provide () disaster {and accident)kiskdeductian) (#)iresitiencerimprovement ianddiii) well
founded coping strategies

To establish: a Rourdobin Benchmarking initiative thatamayrconfidenily he applied waile,
while alsocestablishing theabasis fof.a future=internationahStandard-and €odecot Practice.

To establistan intermationalfforumfor dessonsdearned and a: cultiirecfortcantinuous
improvement oftthel international Standard and CoddPadctice.

To gain-tecognitionof-thinternational Standafd and«Cede Bfactice  therebyrintrodueing a
recognisebasisfforfinancialregulationpolitical governancedto havefaifairly sigorousiand
consistentrmeansof fapplyingsassystemic: disasterreskaeduction-and resilience émpravement
S/@atfordzbclinih 2 yiat it 281 O Kayldkeljs 6zSety @ téchnicalikf@stobciuie s Social fielbbamg N.
and environmenialmpact fromextreme maturalhhazard-sheck events| of/low probability and higt
impact.

ODU 2015: Resilient Region Reality Check: Rising Above the Waters




Technical Innovation in Nuclear Civil Engineering (TINCE);

Paul C. SmittParis, 2014. 2 O 14
e

| Technical Innovation in Nuclear Civil Engineering — TINCE 2014 K
{ Paris (France), September 1% - 4", 2014 5?

The Holistic Integrity Test (I{IT') for Designers.

Concept oHolistic Integrity Tesfirst introduced in 2014 is téllTthe Nuclear
Facility its plant, contained dangers and its specific / regional site to determine
how it copes with a severghock eventspecifically addressing onerous threats an
shocksg accounting folBefore, During and Aftethe Accident.

TheHITwas explained at TINCE 2014 in terms of a Nuclear Faadiyessing
three fundamentarisk reduction goals, although the technique is universally
applicable:
A The ability to tolerate and withstand shocks, while continuing to
sustain key safetfunctions;

A The ability to wisely direct and manage the crisis situation, account
for the diverse scenarios that coubdcur;

A To be able to quickly recovery asthbiliseto a safe and secure state
that is stable andustainable in the long term.
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Quantified RisAnalysis

TheGAPS
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HolisticDisaster & Accident Risk Assessment Gap Issues:

Understanding and knowledge by modeling of disasters and emergent accidents should be based
on a standard quantitative risk analysis logic, methodology and process.

Future modeling of disasters and emergent accidents to achieve risk reduction and resilience
improvement should be consistent, validated and verifiable to an international standard and code of
practice.

Education, training and documentation related to disasters and accident risk reduction and
resilience improvement should be standardised, establishing standard terms / glossary.

New and improved holistic system modeling techniques for analysing disasters and emergent
accidents to achieve risk reduction and resilience improvement should be developed. {For
example:- the HIT or Holistic Integrity Test}.

Holistic system modeling used to analyse disasters and accidents for risk reduction and resilience
improvement should integrate both deterministic and probabilistic quantitative techniques.

Holistic system modeling used to analyse disasters and accidents for risk reduction and resilience
improvement should apply quantitative, contiguous and consistent risk / consequence criteria.

Holistic system modeling used to analyse disasters and accidents for risk reduction and resilience
improvement should model the complete cycle i before, during and after; to sustainability.

The degree of holistic system structural damage that can be caused by extreme hazards and its
ultimate effect to inhibit, hamper and degrade coping (strategy, capability and scale).

The role and importance of network systems in terms of their vulnerability and possible weakness
when exposed to hazards, together with the resultant damage caused to the networks for a given
set of extreme hazards.

The role and importance of structural/technical network systems that are the basis of essential
services and supplies. {For example:- water, electricity and gas}.
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HolisticDisaster & Accident Risk Assessment Gap Issues:

The role and importance of structural/technical network systems that are the basis of normal,
emergency, accident and disaster coping strategies. {For example:- monitoring, surveillance, voice
and data communications to command and control}.

The role and importance of the structural and non-structural emergency coping supply chain to
provide supplemental essential water, food and medicines.

Understanding the economic response to severe shocks, how the economic system can react and
adapt.

Understanding the interactions between the economic intrinsic dynamic shock have can arise
during financial crises, compared to the normal business cycle.

Understanding how immediate financial crises due to severe shocks are coped with by the public
household, companies, local and wider government.

The explicit and implicit nature of disaster and accident mitigation coping cycles before, during and
after the severe shock event.

The standard and practical basis for disaster and accident response, recovery, reconstruction,
rehabilitation, re-economisation and future long term sustainability.

Uncertainty and variability of the analysis techniques for disaster risk reduction and resilience
improvement in terms of best logic, methodology and process practice.

The need to minimise data and analysis biases that introduce uncertainty and erroneous modelling
results due to (i) hazard bias, (ii) temporal bias, (iii) accounting bias, (iv) criteria bias, (v) geography
bias, (vi) systemic bias, (vii) lower threshold bias, (viii) upper artificial frequency / magnitude cut
bias and (ix) geographical bias.

Monitoring and collection of data from hazards, disasters and accidents should be standardised
and be based on a generally accepted code of practice.
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The pastcanceptualhasis-forlkrisks has been andsstill is:

Probability x_.Consequencea fformofitheoreticavalue
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WASHL400 (NURE@5/014)

Reactor Safety Study; 1 9 7 5
Norman Rasmussen et al.,

United States Regulatory Commission, October 1975.
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WASH1400 (NURE®5/014)

Reactor Safety Study; 1 9 7 5
Norman Rasmussen et al.,

United States Regulatory Commission, October 1975.

Reactor Safety Study
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WASH1400 (NURE®5/014)

Reactor Safety Study;

Norman Rasmussen et al.,

United States Regulatory Commission, Octobe~ " ~7"

1975
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System Reliability Concepts and Applications;
KlaasB.Klaasserand Jack C.L. v&eppen 1 9 8 9
Edward Afnold,1989.
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System Reliability Concepts and Applications;

KlaasB.Klaasserand Jack C.L. v&eppen 1 9 8 9
Edward Afnold,1989.
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1979

Three Mile Island Nuclear Accident28" March 1979
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This report is meant to reinforce the administrative authority of
the legislative body and strengthen oversight activities on issues
related to nuclear power. As the first independent commission
chartered by the Diet in the history of * A B Acbr&tifutional
government, we would like to emphasizehow important it is that
this report be utilized, for the Japaneseeople and for the people
of the world .

THE EARTHQUAKEAND TSUNAMI of March 11, 2011 were
natural disasters of a magnitude that shocked the entire world.
Although triggered by these cataclysmic events, the subsequent
accident at the Fukushima Daiichi Nuclear Power Plant cannot be
regarded as a natural disaster. It was a profoundly manmade
disaster z that could and should have been foreseen and
prevented. And its effects could have been mitigated by a more
effective human response

Our report cataloguesa multitude of errors and willful negligence
that left the Fukushima plant unprepared for the events of March
11th 2011. For all the extensivedetail it provides, what this report
cannot fully convey z especially to a global audience z is the
mindset that supported the negligencebehind this disaster.

CHAIRMAN:

0 b

KivosHI KUROKAWA

The National Diet of Japan

- 2012

The Fukushima

|auees]

Nuclear Accident Independent “"" |
Investigation Commission | nh IIIII 1ln
1 1

THE NATIONAL DIET OF JAPAN
FUKUSHIMA NUCLEAR ACCIDENT INDEPENDENT INVESTIGATION COMMISSION
(NAIIC)

To:

ME. TAKAHIRO YOKOMICHI, SPEAKER OF THE HOUSE OF REPRESENTATIVES
MR, KENJI HIRATA, PRESIDENT OF THE HOUSE OF COUNCILLORS

THE NATIONAL DIET OF JAPAN

THE UNPRECEDENTED NUCLEAR ACCIDENT that began on March 11, 2011 is the subject
of the following report, which we hereby present to the members of the National Diet of
Japan for their review. We do this in accordance with the Act Regarding the Fukushima
Nuclear Accident Independent Investigation Commission.

Our investigative task is adjourned today, some six months after the appointment of our
Chairman and Members in December of 2011.

This report is meant to reinforce the administrative authority of the legislative body and
strengthen oversight activities on issues related to nuclear power. As the first independent
commission chartered by the Diet in the history of Japan's constitutional government, we
would like to emphasize how important it is that this report be utilized, for the Japanese
people and for the people of the world.

CHAIRMAN:
KivosHi KUROKAWA
MEMBERS:

(s St

KENZO OSHIMA

Massfomi Sorei

MASAFUMI SAKURAL

Hdnoke Sobigamo.

HISAKO SAKIYAMA

R AR N S
YOSHINORI YOKOYAMA MITSUHIKO TANAKA KoicHl TANAKA
£&. Jahobpokh. Rsikﬂ- Hachsseka, Aj-z«ﬁ}m Nomura.

KATSUHIKO ISHIBASHI REIKO HACHISUKA SHUYA NOMURA
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AR AR L
Hurricane Katrinag 239 to 313tAugust, 2005
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2012

"R s TR o

Hurricane Sandy 229 to 31stOctober,2012
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European Science Foundation (ESF), Group on Earth Observations (GEO), and the

Geohazar®Community of Practice (GHCP); ExtreBemhazardsReducing the 2 O 1 5
Disaster Risk and Increasing Resilience.

Extreme Geohazards:
Reducing the Disaster Risk
and Increasing Resilience

A Gommurity Scence Positon Papor
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European Science Foundation (ESF), Group on Earth Observations (GEO), and the
Geohazar€Community of Practice (GHCP); ExtrédemhazardsReducing the
Disaster Risk and Increasing Resilience.

Extreme Geohazards:
Reducing the Disaster Risk
and Increasing Resilience

A Gommurity Scence Positon Papor

=
o

EXTREME GEOHAZARDS REDUCING THE IMSASTER RISK AND INCREASING RESILIENCE

In order to incl

rienced in recent hi

category:

« Major Disasters are those exceeding $100 bil-
lion in damage and/or causing more than 10,000
fatalities.

introduce a fourth

Although it is not straightforward to quantitatively
assess X-events, a simple equation gives a quanti-
tative indication of the relative importance of an
event. Casti (2012) defines:

v ) 1)
U+1 {
where X is the X-ness of an event (a measure of
the impact of the event), E the impacted ensem-
ble (e.g. impact on the gross domestic product or
the total annual deaths in the impacted region),
dE the change in the ensemble due to the event, I
the unfolding time of the event, and I the impact
time. This equation is used to characterise the
X-ness of recent events causing major disasters and
to estimate the present-day X-ness of past events.
Estimating the unfolding and impact time may
be difficult in some cases. In the case of disasters
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yo4 /  NOTES AND REFERENCES

the following website for details: hup://newslite.cv/2010/03/1 Vman-bulldsthe.
worlds-largest heml

For the decails of the baseball simulation showing that Joe DiMaggio's hitting
steeak was not 0 special after all, see Arbesman, S., and S, Strogatz. “A Journey
10 Baseball's Alternate Universe,” New York Times, March 30, 2008,

The analytical formula d in the text for ch izing the “X-ness” of
an Xeeventis X « IM(1 < UTHUT « IT)), whete IM is the impact magnitude mea-
sured in normalized units, such as dollars of damage versus total GDP or lives lost
versus total annual deaths, in order to ensure that IM is a number between 0 and
1. Ifyou don't care about this normalization, then using absolute deaths or dollars
is fine; the final result will still give a sense of the relative extremeness of the event,
it just won't be a number between 0 and 1. The quantity UT is the unfolding time
of the event, while /7"is the event's impact time. The final value of X is then a
number between 0 and 1; the larger this value, the greater the “extremeness® of
the event. Just to be clear on the matter, I do not take this formula very seriously
a5 a precise measure of the magnitude of an exteeme event; it's simply a guideline,
ot tule of thumb, for comparing such events,
A‘n interesting blog item on the problem of complexity collapse and modern so-
ciety is given in the following post by former US Army Intelligence officer James
\llnllcy‘ Rn_wle}. who published the recent novel Survisors, outlining how society
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Assessment of Research on Natural Hazards;

Editors- Gilbert F. White and J. Eugene Haas, 1 9 7 5
MIT Press, 1975.
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