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• FLOODSITE Task 2 Techniques Considered
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2 - Data Handling
a) DATA PREPARATION
• More discretion to use skill

Distribution of river stations over North-Western and Central Europe.
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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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2 - Data Handling
c) SELECTION OF EXTREMES
• Definition (POT, AM, r-largest maxima per year)
• Variables (QR, H, hsea but also duration)
• Balance between variance (threshold ↑, variance ↓) 

and bias (threshold ↓, bias ↑)
• 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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3 - Extreme analyses (SINGLE)

a) INTRODUCTION
• Ideally: data series much longer than the largest τ

of interest (1 year storm from 10 year data set)
• Normally: the other way round (extrapolation

outside the source data, e.g. hR available for 50 to
100 years and design hR need τ=1,000 to 10,000 
years)
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Conventional vs Bayesian estimates
3. Wave 3. Wave CharacterizationCharacterization forfor RiskRisk
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4 - Extreme analyses (MULTIPLE)
a) INTRODUCTION
• 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
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Max and min Hs during one year at
Alghero (Italy) in the period 1990-
2004. 

Max and min Hs during one year at
Tortosa (Spain) in the period 1990-2004. 
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Trabucador (Ebro delta) - October 1990
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Joint Prob. Distrib. 
for Hs & MSL. 
The  asterisk (*) 
indicates breaching 
conditions for 
Trabucador
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Recent 
projections of 
MSL for various 
scenarios 
(source: IPCC)
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Holocene RMSL curve for
the Ebre Delta and
adjacent Spanish

Mediterranean coast
(Somoza et al., 1998)
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Schematization of the Morphodynamic Control (Modified
from Sánchez-Arcilla et al., 2005).

Climatic 
Drivers

Beach
Morphology

Sediment
Fluxes

Morpho
Control Two way “coupling”
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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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Respuesta Sedimentaria 
1m erosivo / 1cm 
SLR
Un ascenso de 
0.5m. produciría 
una pérdida del 
30% de playas del 
País Vasco + 
Cantabria 

Contribución de la altura de ola al transporte
transversal
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Vulnerability and Risks

Máximum “hazard”: beaches

i. Protected (scarce sediment and no waves)

(e.g. coastal lagoons with flooding risk and no 
dynamic response)
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→Cuenca drenaje 
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→Sujetos a climatologia
local propia de “cambio 
climatico”

(alta vulnerabilidad)
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Máxima “hazard”: beaches

ii. Confined / Narrow

(e.g. urban beaches artificially “maintained”)

Vulnerability and Risks
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Malaga SE Med Spain

Playas regeneradas → artificiales → mantenimiento (sin cambio climatico)
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Máximum “hazard”: beaches

iii. 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)

Vulnerability and Risks
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Trabucador barrier beach under wave and storm surge
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Máximum vulnerability: beaches

With high “hazard” levels

Supporting high-valued uses and resources

Difficulties

Scale ( time – space ) for the evaluation

Integrate “quantitative” consequences

Vulnerability and Risks (end)
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