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Introduction

UK-Japan Joint Workshop
Disaster Risk Reduction

Natural catastrophes have and will continue to
challenge man in our ability to understand,
evaluate and cope with them. Societal resilience
and stability are goals that we seek in the face of
these challenges; governments are tasked with
directing this, research expected to advise and
technology expected to enable the analysis.
....When these fail we hope humanitarian
agencies can assist.
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Poor presentation and explanation of research
can lead society to doubting it value and
occasionally discounting its message.

Our behavioural characteristics can lead to
blindness of extreme events

In the pursuit of the "best" science we can fail to
understand and plan for the inherent uncertainty
In natural hazards.
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This presentation will attempt to identify:
Where the problem really lies
Where collaboration needs to be focused

Where responsibility lies to improve the current
situation

Where research should be directed.
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What are some of the problems?
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The reality of human nature is the decisions we
make are not often logical.

Specifically we do not have great skills in the
understanding of extreme events and uncertainty.

Our cognitive weakness has a number of
consequences that can include:

« Weaker societal preparation & resilience

* |nefficient use of financial markets and the use
of risk transfer.

e ....and several others
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* Operates when decision makers are
biased towards information that is more
easily accessible

This will apply to “Characteristic events”, Catastrophe
models

Kunreuther (1996) showed that prior to the Loma Prieta
earthquake 34% of residents of two Californian counties
considered earthquake insurance unnecessary, whereas in
1990 after the earthquake, this figure dropped to only 5%

(see also Palm, 1995)
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« Describes systematic distortions in how
people attach values to gains and losses
across a time horizon

Insurance premium and future catastrophic claim is another
example

A striking example is given by the lack of adjustment to
evacuation plans in New Orleans prior to hurricane Katrina.
A full-scale evacuation simulation was carried out two
months before Katrina which identified weaknesses;
however nothing was done to mitigate those weaknesses,
despite the fact that New Orleans was entering a storm
season, Kunreuther et al. (2009)
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» Bias arises when people have a distorted
perception of their previous views after the fact

« Hindsight bias gives the false illusion that
events are more predictable than they actually
are and also fosters overconfidence

Because the hindsight bias leads people to overestimate
their capacity to predict and manage risks, it can dampen
the motivation to learn from others. Inadequate measures
are often taken in response to catastrophic events, and yet
people often discard other people’s (painful) experiences as

they ‘know better’. Weick & Al

9
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Anchoring

Anchoring describes the process of using a starting point for
evaluating or estimating unknown values

Gambler’s fallacy effect

It describes the tendency of decision makers to
underestimate the probability of a repetition of an event that
has just happened (Cohen, Etner, & Jeleva, 2008).

Mean-reversion bias

Whereby decision makers assume that over time, a trend
has to return to the mean. For example, after an ‘unusually’
high rate of a natural disaster striking, decision makers may
succumb to the false believe that the rate of occurrence will
return to ‘normal’.
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Underweighted small probabilities

For example, people are reluctant to purchase insurance for
risks whose subjective odds are very low [called ‘threshold
models of choice’(Kunreuther et al., 2009).

Loss aversion

Because people despise losses, they are willing to take
risks with high stakes in the hope to avoid a certain loss.

For example, in the context of catastrophic risks residents
of hazard prone areas such as California and Florida often
avoid mitigating and buying insurance because they are
loss averse (cf. Kunreuther & Pauly, 2005

11
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Well meaning focused efforts, often by government
organisations, can lead to others discounting new or
emerging science that does not have this type of approval.

«  “Magnitude 9 earthquakes not possible on subduction
zones of certain age. “ or across segments

« After Sumatra earthquake [Stein and Okal, 2007].

* |t now looks like most or all subduction zones can
generate mag 9’s [McCaffrey ,2008].

12
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« “An important barrier to achieving a common
understanding or interdisciplinary framework is the
diversity of common meanings associated with terms
such as uncertainty and ignorance both within and
between disciplines. “ Spiegehalter et al

Table 1. Likelihood Scale

Term* Likelihood of the Outcome
Virtually certain 99-100% probability

Very likely 90-100% probability

Likely 66-100% probability

About as likely as not 33 to 66% probability

Unlikely 0-33% probability

Very unlikely 0-10% probability
Exceptionally unlikely 0-1% probability

* Additional terms that were used in limited circumstances in the AR4 (extremely likely —
95-100% probability, more likely than not — >50-100% probability, and extremely
unlikely — 0-5% probability) may also be used in the AR5 when appropriate.

13
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| Seismic Risk in Japan
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Source : The Headquarters for Earthquake
Research Promotion, Japan
(http://www._jishin.go.jp/main/chousa/08_y
osokuchizu/index.htm) 8
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Insurance can be restricted
In viability and its contribution

i
to soc ety Building damage dominated economic losses

* Damage to private buildings accounted for ~60% of total
direct economic loss

* An estimated 16% of total economic Loss
losses were insured breakdown

» Ataround 40% residential earthquake
insurance in Japan is relatively high

» Almost 80% of insured losses came I
from residential building coverage

Total Insured Insured;
Residential
Buildings

15
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What solutions might be available
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Consider collaboration of Environmental,
Behavioural, Engineering and Statistical
academics

Put understanding and communication of
uncertainty higher up the agenda

More focus on statistical approaches

17
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FIGURE 4: MODEL BLENDING REDUCES UNCERTAINTY Percentage increase in prices on a year earlier
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OOSIS

A

Climate- I{IC

* Not for profit catastrophe e
modelling framework

* Increase Transparency

« Create community

« Give away simulation kernel
« Stimulate innovation

Policy/Line
Data Capture

It Vlwlg Plug-and-play Socket
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Stimulate research through funding direction
Hyogo principles 2015-2025

Collaboration through other channels
Openly share with other countries

G20

PURE Network: www.pure-network.org

NATURAL
ENVIRONMENT
RESEARCH COUNCIL
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