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RISSAGA Phenomenon
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PHYSICAL Mechanisms

Sepié et al. (2015)

_ Sioorn Unstable
Wind u u g tm. |,
—_ _— —) & reflection atm. layer

Wave generation level (Ri<0.25)
4000m =_= = \ -

O Q '-.__..Wav . O
— /\/' S '
7N

== 1  Stable
N WAVE DUCT (u=U) atm. layer
(Ri>0.25)
—>
3 hPa U 3 hPa ~3m
> — /\/
> 1 PROUDMAN RESONANCE (U=c¢) 1
(N N - SRR . R AT WRRRRINY SSEE WIS SRR
A

‘Harbour|F
resonance

Shelf amBIiﬁcation

Wave shoaling
Green’s Law
(x 2)




1. ATMOSPHERIC Component (Balearic Islands)

> 2D version of Euler equations (dry—adiabatic)

ot dx 0z 0z t oz
o0’ _ 00" 09’ 08
at 0x 0z 0z
ou ou ou = /N OTC .
7 = TUS-—W———Cp (6+6) - NO rotation
, NO physics, etc ..
ow ow ow ~ /N OTC 0
ot =~ Yoax W CP(9+0)az+ 0
_ _ ] cs >300m/s
> Numerical implementation [CFL > At = 3 Ax(DZz) ]

* Forward-Backward integration of “forcings” in RK2 cycle

* REA (V and H) integration of advection every 6-10 Nsteps

* Stabilized acoustic vertical modes (Implicit Scheme)



VALIDATION Tests
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GRAVITY WAVE Generation & Progagation
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a) Sea level pressure (anomaly)

GRAVITY WAVE Generation & Progagation

c) Global Wavelet Spectrum
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2. OCEANIC Component (MALLORCA-MENORCA Channel)

> Shallow-Water equations

on _
ot

ou
ot

U dh u

0x 0x
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Ciutadella

MENORCA

DEPTH: 80 m

NE: Open
SW: Open

FORCED SIMULATION

INPUT: SLP in CHANNEL

MALLORCA

Partial Dam Break 10-5 m




LONG OCEAN WAVES (Proudman Resonance & Wave Shoaling)
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> Shallow-Water equations

3. COASTAL Component

oh llah ou
ot ox ox
ou_ _ u_ on_ gu’
ot dx dx hC2
Ciutadella - ©

MENORCA

FORCED SIMULATION
DEPTH: 5 m

INPUT: Depth at MOUTH
NE: Rigid

SW: "Open”

MALLORCA

(CIUTADELLA Inlet)

Gaussian Bump in 10 m
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RISSAGA (Harbour Resonance)
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RISSAGA (GLOBAL Results)
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RISSAGA (CATEGORIES of Practical Interest)
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CONCLUSIONS

> A PRAGMATIC (and computationally CHEAP) numerical
APPROACH aimed at PREDICTING the occurrence and
magnitude of meteotsunamis in Ciutadella (RISSAGAS):
SKILL for the recognition of RISK situations and for
a categorization among WEAK, MODERATE and INTENSE

> SOME ISSUES to explore: Sounding representativity;
Type and amount of GW triggering; Inclusion of moist
physics (MCS); Second-order oceanic influences...

> The system could be applied as a DOWNSCALING METHOD
to assess quantitatively the future risk of rissagas

> It is now in operation, running daily driven by GFS
forecast soundings for the next 3 days and providing
PROBABILISTIC PREDICTIONS:






