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Introduction

Risk =I Probability x Consequences

V, /
Multivariate nature of climate event / //
//
Set‘”gs // TWL

TWL = MMSL + AT + SS + Set up

COMPOUND EVENT

(1) The extremeness of the impact rather than
variables or events it depends on;

(2) The requirement of multiple variables or
events on which the impact depends

(3) The role of statistical dependence

Leonard et al (2014)



1) Extrapolation ofthejoint density function of
the variables thatinfluence coastalflooding
takinginto consideration climate variability
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2) Downscalingto coastal flood
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Weather type classification
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Dependence structure
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Multivariate Simulation
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Multivariate Simulation

- Univariate Stationary Gev

= Non-stationary Gev
Multivariate simulation
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Coastal flood — Risk assessment

Hs (m)

14

12

10

KMA
Algorithm

R = J prob - consequences

Hs (m)

14 |

12 |

10

1 1

1
1.5 2.0 2.5 3.0 3.
Level (m)

0.5 1.0

1
1.5 2.0 2.5 3.0
Level (m)

Data points

e Selected points




Coastal flood — Risk assessment

Ocurrence probability of each cluster of annual maxima, p; Sum(p;)=1
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Coastal flood — Risk assessment
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Damage Model
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- L holds | depth (cm) | waveside | Damage | Value
0 (cm) pth (€/m2)
001 Urban Park-Garden Recreational 5 150 (W) (D) No 20
002 Urbanized pedestrian Recreational 30 150 W) No 60
walk
003 Business/Commercial Economics/c 20 100 (D) Yes 150
onsumer
Supply
004 Residential areas Residence 10 100 (D)/(W) Yes 180
005 Residential areas Parking 10 50 D Yes 70
006 Hotels Touristic 20 100 D Yes 150
007 Parking Services 30 180 D Yes 20
008 Sporting activities Services 5 50 D Yes 110
009 Electric infrastructure Infrastructure 20 100 (D) Yes 20.000




Coastal flood — Risk assessment

Associated damage to each simulated event (€)
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Conclusions

 Coastal floods are climate-related events of multivariate nature. The
combination of non-extreme conditions of different variables may produce an
extreme impact.

* The extrapolation of the joint density function of the variables that influence
coastal flooding based on weather patterns allows the analysis of extremes
conditions in different time periods outside of the calibration one.

* Information of the probability of the hazard must be combined with the
consequence information in order to obtain the potential losses due to
flooding.

e The use of metamodels and a simplified inundation model allows to
overcome computational constraints and therefore no assumptions on the
joint probability density function are needed.
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