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OverviewOverview
The story begins with an overview The story begins with an overview 
of recent meteotsunami events of recent meteotsunami events ……



…… but can we treat this but can we treat this recordrecord as a meteotsunami?as a meteotsunami?

OverviewOverview

RovinjRovinj



Vela Luka, 21.06.1978. OverviewOverview



tide gauge at Split, 21.06.1978. OverviewOverview



On June 21 some anomalous coastal oscillations of the sea along the central Adriatic coast between Giulianova and Bisceglie. No 
earthquakes recorded to justify the anomalous event. Bedosti (r159) hypothesises that a possible cause is a submarine landslide 
beneath the 200 m isobath more or less between Termoli and Vasto.
The following information is taken from Bedosti (r159).
The oscillations period was about 10-15 minutes.
At Giulianova the sea withdrew by about 50 m at 11h 59m am and it came back 6 min later surpassing the normal level by about 60 cm. 
Oscillations repeated many times with period of 15 min and amplitude of 60 cm in the harbour until 5:30 pm.
At Ortona only one oscillation observed, starting at 11:30 am with a withdrawal of 15 m. The water came back at 12:00.
At Bisceglie the sea withdrew by 2-3 m at 6:30 am and then flooded the beach by  200 m. The maximum height was 50 cm. Two fishing 
boats broke their mooring.
At Molfetta at 5:00 am 10 m of withdrawal. The period was 5 min. 
Anomalous oscillations also observed at Fossacesia, Vasto, Termoli, Campomarino and Trani at different times. 
At Termoli the sea withdrew by tens of metres leaving the harbour dried and then violently came back; some swimmers referred that the 
sea water suddenly became cold and immediately after became also turbulent and strongly agitated (Anonymous, r220).
At Bari the sea water suddenly withdrew many times leaving the seafloor dried; some moored ships in the harbour went aground and 
some fish was found on the beach (Anonymous, r220;r221).
Anonymous (r220) quotes the opinion of Prof. Mosetti that  suggests the occurrence of a submarine landslide in the Adriatic sea. 
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Stari Grad, 27.06.2003. OverviewOverview



Ist, 22.08.2007.
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TheThe sourcesource

Orlić, 1980

YapYap, , ProudmanProudman resonanceresonance
cancan occuroccur at 50 m at 50 m depthdepth ……

Vela Luka, 21.06.1978.



TheThe sourcesource

Vilibić et al., 2004
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…… alsoalso herehere ……

Stari Grad, Mali Ston, 27.06.2003.
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TheThe sourcesource

Belušić et al., 2007

…… generatedgenerated byby wavewave--CISK CISK ……

Stari Grad, Mali Ston, 27.06.2003.



TheThe sourcesource

Šepić et al., work in progress.

Ist, 22.08.2007.

…… or by ducted or by ducted 
gravity wave gravity wave ……



TheThe sourcesource

…… where a small changes in energy content where a small changes in energy content 
may significantly change the sea response.may significantly change the sea response.

Vilibić et al., 2005



GenerationGeneration
Vilibić and Beg Paklar, 2006

But, what about middle Adriatic islands?But, what about middle Adriatic islands?
Do they affect the generation of the ocean waves?Do they affect the generation of the ocean waves?

Are other than Are other than ProudmanProudman resonance occurringresonance occurring therethere? ? 



Vilibić et al., 2004

Vilibić, 2008
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At least we know that the At least we know that the ProudmanProudman
resonance resonance is is occurringoccurring ……

GenerationGeneration



Vilibić, 2008

…… being very sensitive to being very sensitive to 
the bathymetry changes.the bathymetry changes.
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They may attack the bays and They may attack the bays and 
harbours severely by additional harbours severely by additional 

amplification through the amplification through the 
harbour resonanceharbour resonance ……

CoastalCoastal dynamicsdynamics

Vilibić et al., 2004



…… but the arrival of the waves may be a bit strangebut the arrival of the waves may be a bit strange ……

atmospheric

atmospheric
wave
wave

affectedaffected areaarea

CoastalCoastal dynamicsdynamics



…… maybe being amplified maybe being amplified 
through coupling with the through coupling with the 
outer basin free modes.outer basin free modes.

CoastalCoastal dynamicsdynamics

Vilibić, 2006



The source of the Adriatic meteotsunamis are in atmosphere The source of the Adriatic meteotsunamis are in atmosphere ……

OkOk, , whatwhat we do we do getget??

…… being in the form of travelling wavebeing in the form of travelling wave--CISK or ducted gravity CISK or ducted gravity 
wavewave ……

…… causing resonant transfer of energy towardcausing resonant transfer of energy towardss the sea the sea 
((ProudmanProudman resonance) resonance) ……

…… amplifying topographically in front of the affected areas amplifying topographically in front of the affected areas ……

…… but they reach destructive levels inside the wellbut they reach destructive levels inside the well--shaped bays shaped bays 
and harbours (and harbours (ŠŠirokairoka BayBay, Vela Luka, , Vela Luka, StariStari Grad and Mali Grad and Mali StonSton
Bays).Bays).



We need nonWe need non--standard meteorological measurements (air standard meteorological measurements (air 
pressure) of high resolution (1 min or less), 10 min is not pressure) of high resolution (1 min or less), 10 min is not 
enough enough ……

…… and permanent highand permanent high--resolution sea level measurements at hot resolution sea level measurements at hot 
spots spots –– its installation is a preconditioning for successful its installation is a preconditioning for successful 
meteotsunami research!meteotsunami research!

Atmospheric Atmospheric mesoscalemesoscale models are still not capturing properly models are still not capturing properly 
intensity and timeintensity and time--space characteristics of the disturbances space characteristics of the disturbances ……

WhatWhat we we diddid notnot (or (or couldcould notnot) ) getget? ? 

…… also ocean models, which need highalso ocean models, which need high--resolution bathymetry resolution bathymetry 
(also coastal elevation maps)!(also coastal elevation maps)!

Then we will be able to proceed with longThen we will be able to proceed with long--term monitoring and term monitoring and 
research studies, proper verification of the models, impact research studies, proper verification of the models, impact 
assessment studies, eventual protection and mitigation assessment studies, eventual protection and mitigation 
measures, and finally effective meteotsunami warning system.measures, and finally effective meteotsunami warning system.


