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— How timely are we?

Artwark subject to cha ange

* If we follow
the Mayan
calendar:

* 401 days to
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= A quick word on definitions

Natural phenomenon -- natural hazard -- natural disaster

Natural phenomenon:
physical processes such as earthquakes, storms, floods, ...

Natural hazard = natural phenomenon in populated area

Natural disaster = is effect of natural hazard leading to financial,
environmental or human losses

Remarks:
* “Natural”: man induced floods, storms due to global warming, ...

» disasters occur when hazards meet vulnerability: the resulting loss
depends on the vulnerability of the affected population to resist the
hazard.

http://www.oas.org/DSD/publications/Unit/oea54e/ch05.htm
http://en.wikipedia.org/wiki/Natural_disaste
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é A quick word on chances: @

e Consequence of occurrence:
* Represents the impact of the event occurring

e Likelihood:
* Probability of occurrence:

* The chance of a singular event compared to the
population of events

* Frequency of occurrence:

* The expected number of occurrences in a given
time frame
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Likelihood iIs..

Let’s first start with taking a look at
the issue of likelihood

ROBERT DE NIRO
THE DEER HUNTER

They load one chamber

Spin the cylinder

Pull the trigger

Spin the cylinder again (if one is
still around) and it all continues...
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= ikelihood is... 62)

If “lucky” = getting killed. ... then:

* The likelihood of Robert De Niro getting “lucky” on the
first spinis 1/6 or 16.7%

* The likelihood of him getting “lucky” on the 10th
Individual spin is also 1/6 or 16.7% on that individual
event

* The likelihood of getting “lucky” in a row of 6 on any of
the attempts is: 1-(1-1/6)"6 = 66.5%

* The likelinood of getting “lucky” in a row of 25 on any of
the attempts is: 1-(1-1/6)"25 = 99%
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§V_ What does this teach us on coastal @
= disasters?

* The 1/100 year storm or tide event could happen tomorrow...
or the day after, or...

* If we spin the cylinder faster we tend to get “lucky” faster...

* Or putting it differently: placing something with a 35 year
design life in the path of 1/100 year return period event
gives you a 30% chance of getting “lucky”
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§V_ What does this teach us on coastal @

= disasters?

 The 1/100 year storm or tide event could happen tomorrow...
or the day after, or...

* |f we spin the cylinder slower we tend to get “lucky” slower...

* Or putting it differently: placing something with a 35 year
design life in the path of 1/100 year return period event
gives you a 30% chance of getting “lucky”

* Or putting it differently: placing something with a 35 year
design life in the path of 1/1000 year return period event
gives you a 3.5% chance of getting “lucky”

e But accepting a mere 3.5 year design life gets you just
as lucky (3.5%) for the 1/100 year return period

= reduction of getting “lucky” = increase of initial
Investment
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:é Is the Irish Sea getting stormier?

* Hedges, T.S. (1993), Rising Sea Level: Some Implications
for Beaches and Coastal Structures, in Rising Sea Level
and Coastal Protection , Seminar Report, Belfast 22nd
April 1993, Oceanography Laboratories, University of

Liverpool: 24-34.

= The Irish Sea appeared to be getting stormier
(was Robert De Niro spinning the cylinder

faster?)

Or the likelihood of the natural hazard increases
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% What risks are we looking at here? %

* Risk of storm induced damage
* Risk of increases tidal reach
e Joined risk thereof
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_‘»z Something on the increasing risk of
= Disasters

Global Natural Catastrophe Update s

Worldwide Natural Disasters 1980 — 2011 Munich RE =
Overall and Insured Losses

o o o o o o o 1 o A A A A S b b

Losses in 2011: Overall = US$ 265bn ; Insured = US$ 60bn

Loss figures 2011
January — June only

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

I oOverall losses (in 2011 values) Il Insured losses (in 2011 values)

Source: MR NatCatSERVICE © 2011 Munich Re



§V_ Something on the increasing risk of @
= Disasters

Global Natural Catastrophe Update s

Natural Catastrophes, 2011 Munich RE =
Overview and comparison with previous years

Y e e e Y o e o Y A o v

2011 2010 Average of | Average of | Top Year
(Jan — June) (Jan —June) | thelast 10 | the last 30 | 1981 -2010
years years (Jan —
2001-2010 | 1981-2010 June)
BERES (Jan —
June) June)
Number of events i 355 i 480 390 310 2007
a a
Overall losses in i 265,000 i 97,200 47,400 36,400 1995
US$m ! i (EQ Kobe)
(original values) i E
Insured losses in i 60,000 i 26,900 12,100 8,200 1994
USSm i ! (EQ, US
(original values) i i Northridge)
Fatalities i 19,380 i 230,300 52,900 42,700 2010
!_ j (EQ Haiti)

Source: MR NatCatSERVICE © 2011 Munich Re




€ What factors may influence these

— future risks?

Development

New or @ Defence deterioration

Impact

Maintenance work Risk Land use change
Climate change

Improved hazard warning
& Preparedness

Likelihood

Risk, Performance and Uncertainty in Flood & Coastal Defence — A Review; R&D Technical Report
FD2302/TR Defra/Environment Agency
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— \Where are assets going?

Port City Locations

>1 million population in 2005
136 locations

Southampton

Port Cities
* USA 17 locations

* China 14 locations
» Brazil 10 locations

Key global results for the flood plain
8 5000 oo koners o 40 million people

* 0.6% of global population
* (10% of port city population)

» US $3000 billion of assets _
* 5% of global GDP

Prof Robert J. Nicholls, University of Southampton
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2 _ Southampton
— Global Population Exposure
Influence of different change factors: 2005 to 2070s

160,000 -

140,000 | O Current population
W Projected population

120,000 4

100,800 1 - .

Exposed population (000)
3
3
=

Current Situation/Baseline  with storm enhancement with sea-level rise only with human induced All Factors
factor only subsidence only

FFFFFF

Prof Robert J. Nicholls, University of Southampton
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Global Asset Exposure
Influence of different change factors: 2005 to 2070s

40,000,000 4
OCurrent GDP (PPP)

B Projected GDP (PPP)
35,000,000

30,000,000 -
25,{][)“'[10{] | - .
20,000,000 -

15,000,000 4

Exposed assets (US$ mil)

10,000,000

5,000,000 -

0

Current Situation/Baseline  with storm enhancement with sea-level rise only with human induced All Factors
factor only subsidence only

Prof Robert J. Nicholls, University of Southampton
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Resulting effect on the risk?

Impact

T ———
Qevelopment

Present
Risk

New or
Maintenance work

Defence deterioration

Land use change

Climate change

Improved hazard warning
& Preparedness

Likelihood

Risk, Performance and Uncertainty in Flood & Coastal Defence — A Review; R&D Technical Report
FD2302/TR Defra/Environment Agency
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Where can dredging fit in?

Impact

Development

—
/T Newor @ Defence deterioration

Maintenance work Risk

Land use change
Climate change
proved hazard warning

& Preparedness

Risk, Performance and Uncertainty in Flood & Coastal Defence — A Review; R&D Technical Report
FD2302/TR Defra/Environment Agency
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Likelihood
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.z_?. A dredger’s view on this: @

* New or Maintenance work

* Increase height of river & sea defences
e Hard/soft

* Increase bed roughness

* Offshore breaker/feeder berms & other submerged structure
* Improved hazard warning Preparedness

* Increase holding potential of rivers & flood planes

* |Increase & maintain water evacuation potential of waterways

* Increase detection capability
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ncrease height of river & sea d
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.z_?. Increase helght of rlver & sea defences
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== Increase height of river & sea defences
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2 Increased bed roughness @
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=)' Offshore breaker/feeder berms 2
= &other s __aluis
submerged
structures

sand beach

a Man-made reefor perched beach

existing (rocky)coast

i breakwater

Incident waves
b. Shore-connecled curved and T-shaped breakwalers
existing (rocky)coast

breakwaler tckdant we'ee breakwater

¢. ‘Detached’ low-crested and submerged breakwaters
Fig. 1 Examples of low-crested structures

Fig. 2 Objectives of artificial reefs
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fz Increase holding potential of rivers & flooc@
— planes
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= Increase & maintain water evacuation
potential of waterways
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= Increase & maintain water evacuation )

T potential of waterways
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Increase & maintain water evacuation
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Increase & maintain water evacuation >
potentlal of waterways
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2 Increase detection capability

* Met ocean data gathering stations
combined with the renewable energy
parks would cover significant parts of
the seas towards often densely
populated area
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2 What if it does all go wrong?

Py Rehabilitation
Q. .
9 & restoring
0‘ -
services Recovery &

reconstruction

Emergency
relief

Disaster Risk &
vulnerability

analysis

Prediction & earl
warning Awareness raising

Risk & disaster
spreading ~ Mitigation
& transfer

The disaster cycle of disaster management continuum (after Warner K 2002 The role of
Governments in the Disaster Cycle and Disaster Finance)
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2 What if it does all go wrong? VL

Rehabilitation
& restoring

services Recovery &

reconstruction

Emergenc
relief

Disaster

Risk &
vulnerability
analysis

Prediction & earl

warning Awareness raising
0,s Risk & disaster
Q,g[ Spreac"ng mltlgatlon
G/-p

& transfer

The disaster cycle of disaster management continuum (after Warner K 2002 The role of
Governments in the Disaster Cycle and Disaster Finance)
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' USA — New Orleans - Aug 2005
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.2. What if it does all go wrong? @
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2 Concluding thought @

* If the extreme event happens tomorrow...we may all be in
trouble

but

e adequate preparation time
+ the application of suitable skills & resources
= delivery of the options to prevent “occurrences”
from becoming disasters

* |nvesting in adequate coastal defences today may proof to be
the best insurance available on the market today/tomorrow and
even in the next hundred/thousand years
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Thank you
for your attention




