Costa i clima. Un tema de variabilitat

Agustin Sanchez-Arcilla, LIM/UPC

FLOODsite covers the physical, emircnmental, ecological and
socio-cconoume mpects of foods o rivers, cxtuamics end the sca. It
considers flood risk as a combmation of hazard sources, pathways and the
consequences of flooding on the receptors” ~ people, property and the
emironment

For background iformation, tes the Project Overview area; for more specific
iformation see the Waork Programme area. FLOOD site wses Jiclifferent pilot
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1. Introduction

*lllustration of damages to coastal infraestructures
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1. Introduction

*lllustration of damages to harbour infrastructures
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1. Introduction

*lllustration of damages to river infrastructures
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1. Introduction

*lllustration of “damages” to river/coastal ecosystems
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FLOODSITE Task 2 Data Base
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* FLOODSITE Task 2 Techniques Considered

Longiude (7 Environment Main Techniques

C Generalized Pareto Distribution
Bayesian Techniques
Conventional Extreme/Long-Term Distributions

@Adriatic Sea Log_sca"ng
@ South Coast of England

@ Catalan Coast; NW Spanish Mediterranean Coast

Singular Spectrum Analysis
@ Meuse and Rhine rivers

(5)out Coss Joint Probability Analysis
@ South Swedish Coast
@ Vistula Estuary |
Botosn Reglona_l Frequency Approach o
Generalized Pareto and Gamma Distributions
Conventional Extreme/Long-Term Distributions
Joint Probability Analysis

Bayesian Techniques

Log-Scaling

Latitude (°)
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Cluster Analysis

Longitude (°)

Conventional Extreme Distributions

Canonical Correlation Analysis
Bootstrapping

Neural Networks
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2 - Data Handling

a) DATA PREPARATION
 More discretion to use skill
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2 - Data Handling

b) STATIONARITY (PDF does not change with
time)
Basic assumption: extremes are independent and
Identically distributed events

Remove: trends, seasonality, twin storm peaks

Memory time-scales: auto-correlation function
(slope to zero)

SSA to separate trends and periodic signals
(Fourier analyses Is for stationary signals)
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Annual wave
height, water
level , wave
period series at
Noordwijk
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Wave records with H1/3 > 150 cm for E & ENE sectors in 1990 -
2004 (Ebre delta wave buoy)
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2 - Data Handling

c) SELECTION OF EXTREMES
 Definition (POT, AM, r-largest maxima per year)
» Variables (Qg, H, h,., but also duration)

« Balance between variance (threshold T, variance {)
and bias (threshold 4, bias 1)

« Event definition more complex for JPA (river flow
events last longer than sea storm events)

« Balance between physics and statistics
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Storm Duration (12,24, 76,100 y 160 hrs)
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Erosion for reflective beaches using SBeach
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SBEACH

PLUNGE  BREAK
POINT POINT

SED. TRANSPORTE
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Vol eros (m3/m)

duracion (horas
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3 - Extreme analyses (SINGLE)

a) INTRODUCTION

 ldeally: data series much longer than the largest t
of interest (1 year storm from 10 year data set)

 Normally: the other way round (extrapolation
outside the source data, e.g. hy available for 50 to

100 years and design h need t=1,000 to 10,000
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3. Wave Characterization for Risk
=Conventional vs Bayesian estimates

Return period of Hs in C.Tortosa

. Uncertainties due to
B PR —Physical }
ATl SOURCES

—Numerical
— Bayesian —Observational

—— Classic

50 100 150 200 250

years
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4 - Extreme analyses (MULTIPLE)

a) INTRODUCTION

e Same variable at multiple locations in space
(flooding simult. over a wide area)

« Multiple variables at single location (flooding from
multiple sources)

* Probabilities of joint occurrence

Jornada Erosio i Inundacié a la Zona Costanera. % @
Dinamiques, Reptes i Gestid
|CC., 18 Octubre 2007




Costa i clima. Un tema de variabilitat

. l '. :_ | ; il I ; 12 Y S

m‘%& kT &'{"- O R b e R 8

{'F I’3 .: -_\.‘-‘_‘I ta A0 -.-ff.’l-‘.' 4 3

100k I if! Q}, i, ‘;I'r , R PO T

.l"li h,’ ‘ ﬁ '“\. il 1% .‘? . 'I'*1 '
Sl iy,

ﬁJ_‘:'.'U"..r;l '\..
I]I:I ! 1|:||:| 15DTiITIE| [daﬁ] Time [dayz]
Max and min Hs during one year at Max and min Hs during one year at
Alghero (ltaly) in the period 1990- Tortosa (Spain) in the period 1990-2004.
2004.
= cire Jornada Erosid i Inundacio a la Zona Costanera. % @
e Tnadaan Dinamiques, Reptes i Gestio

"""""'-' dels Recursos Costaners Laboratori d’Enginyeria Maritima

ICC, 1 8 OCtubre 2007 UNIVERSITAT POLITECNICA DE CATALUNYA



Costa i clima. Un tema de variabilitat

——nn

ol _.g-‘.ﬁ i.i'lagi.'-:l

| sy wen
AT — Ll

Trabucador (Ebro delta) - October 1990

A i Jornada Erosid i Inundacio a la Zona Costanera.
22— Centre Internacional .~ . . .
E=—=" dinvestigacit Dinamiques, Reptes i Gestio

wmomeee_dels Recursos Costaners Laboratori d’Enginyeria Maritima

ICC, 1 8 OCtubre 2007 UNIVERSITAT POLITECNICA DE CATALUNYA




Costa i clima. Un tema de variabilitat

Joint Prob. Distrib.
for Hs & MSL.

The asterisk (*)
indicates breaching
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JOIN-SEA best (p=0.374)

JOIN-SEA low (p=0.323)

JOIN-SEA high (p=0.423)
— — — -desk study best (p=0.37)

from a 1000 year simulation
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Sea level (m ODN)

Joint exceed. extremes, for Weymouth MSL and Hs at high tide (1991-2001)
Different analysis methods and different levels of dependence
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Pedregal
ejo : El
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X axis seaward

Normal
incidence

Current field (2DH) around a detached breakwater computed by the Q-3D numerical model
(LIMCIR) with overtopping and freeboard Rc =1 m
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Global average sea level rise (1990 - 2100)

Sea level rise (metres) for the six SRES Scenarios
1.0 -
| Range in 2100

Re?e nll_: 1 All SRES envelope including
proje ctions of : land-ice uncertainty Scenarios

MSL for various | \ T e

Several models all

scenarios - SRES envelope
(source: IPCC) '

Model average
all SRES envelope

Bars show the
range in 2100
produced by
several models
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Climatic
Drivers

Morpho Sediment
Control Fluxes

Beach
Morphology

Schematization of the Morphodynamic Control (Modified
from Sanchez-Arcilla et al., 2005).
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Costa i clima. Un tema de variabilitat

Eastern storm decay for the natural (solid line) and equilibrium (dashed line) beach
profile assuming a breaker formulation according to Battjes and Janssen (1978).
Arrows indicate both control points locations.
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Weibull PDF, Delta S, East waves

P(HSH*)

1
Hs (m)

Buoy wawes NP DDD EP DDD — — NP BJ

Cumulative PDF for Hs (E) waves over natural and equilibrium beach
profiles.Breaking models of Dally et al. (1985, solid lines) and Battjes and
Janssen (1978, dashed lines). Distribution parameters are also shown.
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transversal

Respuesta Sedimentaria

Contribucién de la altura de ola al transporte
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EEEE  wave occurrence
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Un ascenso de
0.5m. produciria
una pérdida del
30% de playas del
Pais Vasco +
Cantabria
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Vulnerability and Risks

Maximum “hazard”: beaches
Protected (scarce sediment and no waves)

(e.g. coastal lagoons with flooding risk and no
dynamic response)

e
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Punta del
Fangar

Deltas
—Costa “pristina”

—Cuenca drenaje
artificializada

—Limitacion del

: funcionamiento natural
rabucador

Bahia de los
Alfacs e —>Sujetos a cIimatoIogla

local propia de “cambio
climatico”
La Banya

(alta vulnerabilidad)
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Vulnerability and Risks

= Maxima “hazard”: beaches

li. Confined / Narrow

(e.g. urban beaches artificially “maintained”)
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Playas regeneradas — artificiales — mantenimiento (sin cambio climatico)

Malaga SE Med Spain
==  cure Jornada Erosid i Inundacié a la Zona Costanera.

S Timestigaas Dinamiques, Reptes i Gestié

wmomeee_dels Recursos Costaners Laboratori d’Enginyeria Maritima

ICC, 1 8 OCtUbre 2007 UNIVERSITAT POLITECNICA DE CATALUNYA




Costa i clima. Un tema de variabilitat

Vulnerability and Risks

* Maximum “hazard”: beaches
ili. Mild slope (fine sediment)
(e.g. under new MSL or storminess scenarios)

iv. Under a combination of driving terms (eg storm
surge plus wave attack plus flood discharge)
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Trabucador barrier beach under wave and storm surge
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Vulnerability and Risks (end)

Maximum vulnerability: beaches
= With high “hazard” levels
= Supporting high-valued uses and resources
Difficulties
= Scale ( time — space ) for the evaluation

* |Integrate “quantitative” consequences
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"We've conswlered euery potential visk. evcept
The tisks of aumding all rises,!!
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