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1) METEOTSUNAMIS o RISSAGUES: Mecanismes Fisics



METEOTSUNAMIS en el mén

Vilibi¢ et al. (2016)




METEOTSUNAMIS en el mén
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El fenomen de la RISSAGA
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El fenomen de la RISSAGA
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Dos minutos y medio!!!



https://youtu.be/yY65OZn3Aeg

Les SEIXES del Port de Ciutadella
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Les SEIXES del Port de Ciutadella
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Les SEIXES del Port de Ciutadella

cQuién tiene la culpa? ¢el nino o la banera?



CONTEXT Meteorologic

Situacion sinoptica 20 Junio 1984, 12.00 GMT



Sepié et al.
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2) Metode “empiric” de prediccidé de 1’AEMET



Metode AEMET
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Metode AEMET

= == AT

|UMBRALES Y NIVELES DE AVISO

1.5. RISSAGUES (RISAGAS)

ZONAS NIVEL CARACTERISTICAS

ILLES BALEARS| NARANJA | Oscilaciones de la altura del agua del mar desde 1 hasta 2 metros.

ROJO Oscilaciones superiores a 2 metros en la altura del agua del mar.

Filtro por fenémenos: Todos !

La rissaga que podna legar hasta los 70 cm

Aviso de rissaga y lluvia en forma de
barro para este miércoles
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3) Metode SOCIB/BRIFS de modelitzacidé intensiva



Métode SOCIB/BRIFS
SOCID B

and Forecasting
System GOVERN

ILLES
BALEARS

sobre SOCIB infraestructures noticies multimedia ofertes de treball accés competitiu

sistemes d'observacio | | centre de dades | Divisio SIAS

SISTEMA DE MODELAT | : .
PREDICCIO SOCIB / Balearic RIssaga Forecasting System (BRIFS)

Introduccio

Ocean circulation

forecasts AR / , J Ports IB

il Govern de les llles Balears

Descripcio del sistema

Prediccio del ocea The Balearic RIssaga Forecasting System (BRIFS) aims to quantitatively predict the occurrence of extreme sea
level oscillations associated with meteotsunamis in the Menorcan harbour of Ciutadella. Combining both
. . atmospheric and oceanic modelling, the system is run once a day in the morning and provides a 48-hour
Andichdans oremice prediction of air pressure disturbances and associated sea level response over the Balearic shelf and in
Data access Ciutadella harbour.

Validacio operacional

Rissaga forecast
. - I
Wave forecast O Sea.l.evel Oscillations &Meteo Tsunamis in C... U
Publications - WL i L i b Copiar enla...
: ofiz

Links

Acknowledgements

Ver en (2 Youlube



https://www.youtube.com/watch?v=I1nL548dp84
https://www.socib.es/?seccion=modelling&facility=rissagaforecast&language=ca_ES
https://www.youtube.com/watch?v=I1nL548dp84

Metode SOCIB/BRIFS
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4) Metode UIB de modelitzacié FISICA simplificada



Component ATMOSFERICA (Illes Balears)

> Versidé 2D de les equacions d’Euler (sec-adiabatic)

on'’ on’ orn' Om R ,_ , lau ow
ot “ox oz "V az cv(n-l_n)ax-l_az
90’ _ _ 00" 90" 90
ot dx 0z 0z
ou ou ou = ,~ om’ .
= U T WG 0+6) . NO rotacié
, , NO fisica, etc ..
ow ow ow /N OTT 6
ot -~ Yax W3 CP(9+9)6 t93
o . cs >300m/s
> Implementacidé numerica [CFL > At % 3 Ax(X=z) ]

* Forward-Backward integracié “forcaments” en cicle RK2

* REA (V and H) integracidé adveccidé cada 6-10 Nsteps

* Estabilitzacidé modes vertical-acustics (Esquema Implicit)



Tests de VALIDACIO

Bombolles Calida-Gran & Freda-Petita Corrent de

Densitat



../../TRAM/2D_PLOTS/warm_cold_bubbles/GIFS_2D_hr_REF_SEMINARIO_con_2D_oroSTRETCH_implicit/160629000000_ZONAL_tnG.GIF
../../TRAM/2D_PLOTS/density_current/GIFS_2D_hr_REF_SEMINARIO_con_2D_oroSTRETCH_implicit/160629000000_ZONAL_tnG.GIF
../../TRAM/2D_PLOTS/mountains_ORO/GIFS_2D_TREX_windstorm_REF_SEMINARIO_con_2D_oroSTRETCH_implicit/160629000000_ZONAL_tnG_and_unG.GIF

Generacidé & Propagacié ONES GRAVI TATORIES
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../../TRAM/2D_PLOTS/rissaga_STUDY/GIFS_tng_and_wng_1984_06_21_00/160629000000_ZONAL_tnG_and_wnG.GIF

Generacidé & Propagacié ONES GRAVI TATORIES

a) Sea level pressure (anomaly) c) Global Wavelet Spectrum
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Component OCEANICA (Canal MALLORCA-MENORCA)

> Equacions “Shallow-Water”

on _ _ on_,ou

at ox ox

ou_ _ ou_ on_10p gul

at 0x dx pdx hC?
Ciutadella /,/éﬁ

MENORCA

INPUT: SLP al
NE: Obert
SW: Obert

SIMULACIO FORGADA
PROFUNDITAT: 80 m

CANAL
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Trencament Parcial Presa 10-5 m



../../TRAM/3D_SURFACES/RISSAGA_opensea/GIFS_1984_06_21_00/160629030000_k01_hnG.GIF
../../TRAM/3D_SURFACES/DamBreak_10m_5m_hr/GIFS_FINALssprk2_180s/16062900_k01_hnG.GIF

ONES OCEANIQUES (Ressonancia de Proudman & Plataforma)

a) Water depth (anomaly) c) Global Wavelet Spectrum
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Component COSTANERA

> Equacions “Shallow-Water”

oh oh u
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Protuberancia Gaussiana en 10 m



../../TRAM/3D_SURFACES/RISSAGA_ciutadella/GIFS_1984_06_21_00/160629030000_k01_hnG.GIF
../../TRAM/3D_SURFACES/Gaussian_Bump_in_10m/GIFS_FINALrk2_180s/16062900_k01_hnG.GIF

RISSAGA (Ressonancia en el Port)

a) Water depth (anomaly) c) Global Wavelet Spectrum
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RISSAGA (Resultats GLOBALS)
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3D_SURFACES/RISSAGA_ciutadella/GIFS_1984_06_21_00/160629030000_k01_hnG.GIF
3D_SURFACES/RISSAGA_ciutadella/GIFS_1984_06_21_00/160629030000_k01_hnG.GIF
3D_SURFACES/RISSAGA_ciutadella/GIFS_1984_06_21_00/160629030000_k01_hnG.GIF
3D_SURFACES/RISSAGA_ciutadella/GIFS_1984_06_21_00/160629030000_k01_hnG.GIF
3D_SURFACES/RISSAGA_ciutadella/GIFS_1984_06_21_00/160629030000_k01_hnG.GIF
3D_SURFACES/RISSAGA_ciutadella/GIFS_1984_06_21_00/160629030000_k01_hnG.GIF
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RISSAGA (CATEGORIES d’Interes Practic)

Petites Oscil-lacions Oscil-lacions Moderades Rissaga — Rissaga Forta — Rissaga Extrema
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Implementacié OPERACIONAL (Probabilistica)

Petites Oscil-lacions Oscil-lacions Moderades Rissaga Rissaga Forta — Rissaga Extrema
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http://meteo.uib.es/rissaga

Implementacié per a CASOS D’ESTUDI (via
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5) Metode UIB a partir d’una XARXA NEURONAL



XARXA NEURONAL

dendrites

P synapses

nucleus
Principi
N de
cell body
Bias FUNCIONAMENT
b/\’
~
X1
Activation
function
X7
Input o) - Output
signals Yk
Summing
junction
'\‘HI
-

Synaptic
weights

N AT
L @il

A

Input Layer Hidden Layers Output Layer

N



DISSENY Especific

Esquema
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Implementacié OPERACIONAL (Probabilistica)

Petites Oscil-lacions Oscil-lacions Moderades Rissaga Rissaga Forta — Rissaga Extrema
(H< 20 cm) (20 - 70 cm) (70 - 100 cm) (100 - 200 cm) (H> 200 cm)

> XARXA NEURONAL (Esquema SEC)

> XARXA NEURONAL (Esquema HUMIT)


http://mm5forecasts.uib.es/nn/nndry
http://mm5forecasts.uib.es/nn/nnwet



https://youtu.be/yY65OZn3Aeg
https://youtu.be/yY65OZn3Aeg
https://youtu.be/yY65OZn3Aeg

