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Objective 5B1: Improving the coordination and effectiveness of prevention, disasters management and rehabilitation tools of damaged areas.



Project objectives UCh Hcantabria

DE CANTABRIA

Estimate . Atthe has
To predict potential B e inner basins
wave- wave energy " At the exterior of the
induced harbour.
agitation = Take advantage of
conditions infrastructure
> induced wave-
T | Development of a Wave floct
= |nvarious dock or pier o - reflections.
locations within the Prediction Module within the = Possible use in the
ports. Ports of the Port Authority of design of wave
= Prevention of future Valencia energy generation
situations that could systems
potentially be harmful to 4-months

= Automatic forecast

= Validated variables

= Daily and hourly
within 3-day
forecast

port infrastructure or an
impediment to normal
port operational
functionality (downtime)

Integrate the
system into a
GUI

T




Methodology — part A

Coastal Engineering 170 (2021) 104011
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An improved model for fast and reliable harbour wave agitation assessment =4

Gabriel Diaz-Hernandez ', Beatriz Rodriguez Fernéndez, Eva Romano-Moreno, Javier L. Lara
IHCantabria - Instituto de Hidrdulica Ambiental de la Universidad de Cantabri, Spain

ARTICLE INFO ABSTRACT

Keywords: This study presents the new advances achieved in the field of harbour agitation climate assessment. Based
Port/Harbour agitation on the improvement of an elliptic mild-slope model (MSP), which realistically reconstructs waves inside
Wave penetration any-sized basin, represented by high-detailed unstructured meshes, and forced by real-shaped outer spectral
= data. A new solver is proposed for high performance runs, which allow fast agitation hindcast for statistical

downtime analysis within an iterative and multi-scenario approach. Also, a realistic assimilation of partial
reflection processes in quays/docks/wharfs/breakwaters is proposed. The model has been successfully validated
in several harbours of special relevance in Spain with in situ measurements, through the assimilation of
the hybrid downscaling (Camus et al., 2011) technique combined with monochromatic-based wave spectral
reconstruction.

oy
Short-term prediction

1. Introduction through the complete wave-agitation database reconstruction (i.e. from
30 to 60 years hourly wave database), based in the outer hindcast
Traditionally, the estimation of wave climate within harbours has databases already available today (Cox and Swail, 2001; Caires and

been solved through the use of numerical tools calibrated, adapted and ~ Sterl, 1, 2012). This is considered crucial to de-
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Multimodal harbor wave climate characterization based on wave agitation
spectral types
Eva Romano-Moreno , Gabriel Diaz-Hernandez, Antonio Tomas, Javier L. Lara

IHCantabria - Instieuo de Hidriulice: Ambieral de Ta Universidad de Cantabria, Santarder, Spain

ARTICLE INFO

Keywords:

be especially fos il
xpp‘ad:ndv-hdmdml\tnc basin (Las Palmas Port, Spain).

1. Introduction variations can occur at different in-port locations. These complex effects
are translated into an equally complex definition of the wave energy
A suitable characterization of harbor wave climate is the basis for distribution within the harbor basin. Because of this spatial, multicom-
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Numerical setup: computational domain & bathymetry  L[Iie
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Numerical setup: computational domain & bathymetry  Ll® I IHcantabria
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Numerical setup: computational domain & bathymetry
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Results — monocromatic catalogue (wave reflections) UC

UNIVERSIDAD
DE CANTABRIA

Valencia Port

Y UTM [m]

Mapa de superficie libre VLC Mapa de Iso-altura de ola VLC

e T

|1
5

r
4.371 AR 4
437 BT
4.369 ' , =
4.368 '

4.367 |

7.3 7.31

X UTM [m] <105

Ahp = 0.25 m; T= 5.0 s; Dir = 70.0°

<Aghp =0.25m; T= 5.0 s; Dir =70.0°

4.372
43710 40

1041 4378w
=

[ =]
Y UTM [m]

4.369F

1-0.2 43680

4.367

7.3 7.31 7.32 7.33 7.34
XUTM [m] %10°

7.32 7.33 7.34



Results — monocromatic catalogue (wave reflections)
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Climate (hindcast) products | 60-yearHourly Wave & Energy data UCE I
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Take advantage of
infrastructure induced
wave-reflections.
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Use in the design
(hindcast) and
management (forecast)
of wave energy
generation systems




UNIVERSIDAD
DE CANTABRIA

&Variable: Hs

Q calizac alen @Datos: Inicial /&Variable: Hs Fecha: --- : IHcantabria
oy 52 i F i Y

(87 i
' 4 i

PI5 (39.4467, -0.286951) Total

T T T
21/0ct 07:00 21/0ct 17:00 ct 03:00 22/0ct 13:00

Date (UTC)

P (KW/m)

T T
21/Oct 17:00 22/0ct 03:00

20 5:1 01:00 0
Date (UTC)

Coord: 39.419, -0.291




* IHcantabria o oW

INSTITUTO DE HIDRAULICA AMBIENTAL




