—

River Flow

' S TA
2020

10t International Conference on Fluvial Hydraulics
July 7-10, 2020

Evaluating future climate-driven changes in
flood hazard in Northwest Spain coastal
river reaches

Maria Bermudez?, Luis Cea?, Javier Sopelana3

1 Environmental Fluid Dynamics Group, Andalusian Institute for Earth System Research,
University of Granada, Spain

2Water and Environmental Engineering Group, University of A Corufia, A Corufia, Spain
3 Aquatica Ingenieria Civil, Vigo, Spain

mariabermudez@ugr.es

> UNIVERSIDAD
< DEGRANADA

% UNIVERSIDADE DA CORUNA



mailto:mariabermudez@ugr.es

Introduction and aim of this study

Coastal river reaches are vulnerable to flooding Betanzos
. . ' estuar
from multiple sources: coastal (storm surge, tide...) Y

and inland (rainfall, discharge...).

Global warming is changing the magnitude and
frequency of extreme precipitation and sea level

events.

Mandeo
river

AIM: Develop a methodology to explore the
- _ Betanzos. .
individual role of each source in the extreme water town.. -

"

levels and to evaluate climate-driven changes in

flood hazard integrating all source contributions. _
Test case: River Mandeo,

NW Spain
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Methodology
Compounds events continuous simulation of along-river water levels

(1) Generation of synthetic long-term daily series of the relevant flood sources

representing: current conditions / future projections
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Methodology

Compounds events continuous simulation of along-river water levels

(2) Selection of characteristic days and

simulation by a 2D shallow water model

Sber

www.iberaula.es

MESH DETAIL

seqa level

NUMERICAL
DOMAIN

121.096 Tiangular elements
5.170 quadrilateral elements p

Flowe [m3fs)

SN

Mandeo hvdrclgruph'

UPSTREAM
BOUNDARY CONDITION

t

Mendo hydrograph

UNIVERSIDAD
DE GRANADA

INGENIERIA CIVIL

% UNIVERSIDADE DA CORUNA



Methodology
Compounds events continuous simulation of along-river water levels
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(3) Calibration of a computationally efficient
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surrogate model based on Least Squares
Support Vector regression -> Daily

maximum water depth at control points

(4) Reconstruction of long-term time series
of maximum water depth -> Probabilities of

exceedance of water levels
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Results
Annual maximum water levels

= Analyze the combinations of flood sources that are responsible of the maximum

water surface elevations
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Results
Depth frequency distribution: current conditions

Estimation of the return period jointly considering the relevant flood sources and
their combinations.
Quantify how return water level estimates vary if the contribution of certain

sources are neglected, depending on the location within the reach.
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Depth frequency distribution considering all sources (original), and neglecting storm surge (Sd=0)

. UNIVERSIDAD &,&i

R D N ADA & % UNIVERSIDADE DA CORURA
o= “g?*

INGENIERIA CIVIL




h (m)

Results
Depth frequency distribution: future conditions
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Depth frequency distribution with the reference simulation and the simulations that consider sea level rises
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Coming soon...
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Theme 8
Extreme events: from droughts to floods

This theme addresses extreme events, the occurrence and severity of which is expected to increase in

the coming years as a result of climate change (among other aspects).

8.a. Droughts prediction and management; impacts of climate change

8.b. Tsunamis, storm surges and effects of tropical storms under rising sea levels
8.c. Flood risk assessment, mitigation and adaptation measures

8.d. Urban flood management

8.e. Flood recovery and resiliency

8.f. Impact of global change on extreme environments (cold/arid regions)

8.g. Adaption to climate change: guidance to engineering design
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