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WHY DO NATURAL DISASTERS ALWAYS TAKE
US BY SURPRISE? How science can help
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AS OTHERS SEE USe. .

"Sometimes you see beautiful
people with no brains. Sometimes
you have ugly people who are
intelligent.....like scientists’

José Mourinho. Chelsea FC Manager
BBC Online. February 20" 2005




OUNEXPECTED AND UNPRECEDENTED
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The talk th

OUTLINE

Personal perspective
Hazardous Earth
Urban Earth
Climate-changed Earth

How can we get from
surprise to readiness?

How can (does) science
(+ engineering) help?
What next?
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Hazardous Earth th

A YEAR ON HAZARDOUS EARTH

50 - 70 volcanoes erupt
every year

Around 100 damaging
earthquakes

40 7 50 tropical cyclones

Numerous floods,
landslides, mudflows,
tornadoes, extra-tropical
storms

2016 ~ 1 in 17 affected by
natural hazards
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Hazardous Earth th

2016: ONWARDS AND UPWARDS
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ANNUAL NUMBER OF NATURAL HAZARD LOSS EVENTS (Munich Re. 2017)

2016: Cost of natural disasters USD175 billion (10-year average: USD154 billion)
Insured losses USD50 billion (10-year average: USDA45 billion)
Fatalities: 9,200 (10-year average: 60,600)
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Hazardous Earth e

THINGS CAN ONLY GET WORSE

More people

Increasing concentration of
people and wealth

By 2050, 2/3 global
population forecast to be
urban

Growing occupation of
marginal and high-risk land

Climate change and
Increased environmental
degradation

All act to multiply the NH
threat
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Urban Earth

CITIES AS NATURAL HAZARD TARGETS

g More exposed

~ provide more populous,
higher-density targets
g More hazardous
~ often occupy coastal

locations coincident with
tectonic plate margins

~ exacerbation due to
urbanisation

g More vulnerable
~ large concentrations of
poor quality buildings
and infrastructure
~ occupation of marginal

land (steep slopes; flood
plains)




Urban Earth i

PAST NOT THE KEY TO
PRESENT OR FUTURE
§ Worst-case NH have very b CHMK

long return periods
measured in centuries

Beding 1.1 million
.

1800

1850

gLast affected o
megacities when little more | X e
than small towns or villages = ’ T

g Impacts of future events far | W™ U
worse than last time round o nfiey  \a . g

g Million-death natural Sl
catastrophes now possible 1 ‘s’;'

g Climate change is huge T
threat multiplier w05 .g® e

Source: Bilham 2009
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Climate-changed Earth o

CLIMATE-CHANGED EARTH

/ Rising temperatures \

Ice-mass and permafrost loss / \

FAULT RUPTURE
Ocean mass increase
MAGMA
Elevated precipitation PRODUCTION
CLIMATE CHANGE RELEASE OF
DRIVERS STORED
\ MAGMA
Load pressure variations SUBAERIAL AND
SUBMARINE
Pore-water pressurization MASS |\/|OVE|\/|ENT/
\_ - POTENTIAL
KEY ENVIRONMENTAL SOSISOEISNG S
TRIGGERS
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