REGIONE
ABRUZZO

laboratonio di idraulic
ambientale e L aln

marittima

DIS AT UNIVERSITA' DEGLI STUDI DI L'AQUILA FACOLTA' DI INGEGNERIA




University of L’Aquila
12 luglio 2005 |

MAREMOTO

o

Master di |I

4

livello

IN i
INGEGNERIA DELLA PREVENZIONE DELLE |
EMERGENZE :

Li1dih

DISAT




University of L’Aquila
12 luglio 2005 |

MAREMOTO

2

Li1dih

DISAT



University of L’Aquila
12 luglio 2005 |

MAREMOTO

Prof. Roberto Volpe

Pro-Rector of L’Aquila University :

Li1dih

DISAT



University of L’Aquila
12 luglio 2005 |

MAREMOTO

Welcome

REGIONE
ABRUZZO

Dott. M. SROUR

Assessore al Lavori Pubblici deII Reione_ Abruzzo .

Li1dih

DISAT



. University of L’Aquila
: T 12 luglio 2005

Part | — Tsunamis Evidences

J

Prof. Ing. Leopoldo Franco

Un. Di Roma 3

Li1dih

DISAT



. University of L’Aquila
12 luglio 2005

Prof. Ing. Bernardo De Bernardinis

Protezione Civile Nazionale

i.iam
DISAT




University of L’Aquila
12 luglio 2005

chhs

Prof. Ing Paolo De Girolamo

University of L’Aquila

Laboratorio di Idraulica Ambientale e
Marittima — LIAM

Li1dih

DISAT



PRESENTATION INDEX

» The PRIN project: research team and targets
e Institutions involved in the research program

* International collaboration by exchange of researchers

 Physical aspects of tsunami waves




The PRIN project: research team

PRIN

ONDE DI MAREMOTO GENERATE DA FRANE IN CORPI IDRICI:
MECCANICA DELLA GENERAZIONE E DELLA PROPAGAZIONE,
SVILUPPO DI MODELLI PREVISIONALI E DI SISTEMI DI
ALLERTA IN TEMPO REALE BASATI SU MISURE
MAREOGRAFICHE

TSUNAMIS GENERATED BY LANDSLIDES: MECHANICS OF GENERATION AND PROPAGATION, DEVELOPMENT OF
FORECAST MODELS AND OF REAL TIME ALLERT SYSTEMS BASED ON MEASUREMENTS

www.tsunamis.it

padeqi@ing.univag.it


http://www.tsunamis.it/
mailto:padegi@ing.univaq.it

The PRIN project: research targets

Targets: o Set-up of formulas and forecast methods
» Experimental benchmarks for numerical and analytical models
» Analytical studies

 Set-up of numerical codes for the simulation of scenarios at continental
scales (Mediterranean Sea)

*Real time methods to identify tsunamis from tide measurements

Methods : Experimental, analytical and numerical studyes

oD-Tests Axial-simmetrical geometry 3D-Tests




The PRIN project: research targets o

DISAT

The aspects connected to geophysics and

geology are not included in the project
(e.g. - identifications of tsunamis sources)




Institutions involved in the research project

Ml Previsione delle onde generate da frane e vento nei serbatoi artificiali (Anno 1998)
Ente finanziatore:

Responsabile Scientifico per I'Universita:
Responsabie per il Servizio Dighe:

Modellazione delle onde d’'impulso nei serbatoi artificiali generate da frane o slavine (Anno 2000).
Ente finanziatore:

Responsabile Scientifico per I’'Universita:
Responsabie per il Servizio Dighe:

Modello numerico e prove sperimentali per lo studio dell’interazione delle onde di impulso generate da frane o

slavine con le strutture dei serbatoi artificiali (Anno 2002).
Ente finanziatore:

Responsabile Scientifico per I’'Universita:
Responsabie per il Servizio Dighe:

- Ricostruzione del campo di moto ondoso generato a Stromboli dall’evento di frana del 30/12/2002 e previsione del

A campo d’onda in relazione a scenari alternativi di frana (2004)
M Ente finanziatore:

Responsabile Scientifico per I’'Universita:
Responsabie per la Protezione Civile:




International collaboration by exchange of researchers
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 Johns Hopkins University — MD USA (Prof. R.A. Dalrymple)

» Delaware University - DE USA (Prof. J. Kirby)

e Cornell University - Ny USA (Prof. P. L. Liu)




Physical aspects of tsunami waves

Propagation Interaction with coasts

and structures

with sea bottom and
run-up -




Physical aspects of tsunami waves

Earthquakes

. I Main parameters which influence the
Dip-slip type generated tsunami characteristics:

Sea bottom displacement

Volume of earth involved by the
displacement

Elapsed time of the sea bottom
displacement




Physical aspects of tsunami waves

Submarine andsice

Main parameters which influence the
generated tsunami characteristics:
Volume of the landslide

Length of the submarine displacement
Elapsed time of the underwater motion
Sea bottom steepness




Physical aspects of tsunami waves

Subaerial lanclices

Main parameters which influence the
generated tsunami characteristics:
Volume of the landslide

Velocity impact

Elapsed time of the underwater motion
Sea bottom steepness ~
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Generation and propagation
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Propagation Main characteristics of

generated waves

Offshore
small steepness
no breaking

Inshore
Increase of steepness
breaking possible

Open ocean
source
Continental slope

Seabed

2.2 Various terms used in the text to express the wave height of a tsunami.

Bathymetry variations
strongly influence
tsunami waves




Physical aspects of tsunami waves

ENERGY DENSITY

dispersion

Circumferential ////-“\\\\\

Radial dispersion \\ij/
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Stromboli

30 December 2002
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Batymetry effects

Shallow-water
area




Propagation Bathymetry effects

Landslide
area
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Physical aspects involved by the tsunami waves

Bathymetry effects
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Bathymetry effects
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Propagation
Bathymetry effects
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Physical aspects involved by the tsunami waves

Sathmery et

Stromboli
30 December 2002

Tsunami wave propagation in south east Thyrrenian sea (ltaly) 0.17 min
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Physical aspects involved by the tsunami waves

Battymetry effecs

Surface elevation in front of Liparn's beach
Hypa=1-01(m) T, =360(s) dopth=68.6 (m)
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Physical aspects involved by the tsunami waves

Battymetry effecs

Surface elavation in front of Capo Milazzo's beach
Hy 0 =0.54m) T =150(s) depth=158 (m)
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Sathmetry et

Surface elevation in front Tropea’s beach
Hppax=0-554(m) T, =520(s) depth=258 (m)
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YRRHENIAN SEA BATHIMETRY
. Stromboli

30 December 2002
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Physical aspects involved by the tsunami waves

Battymetry effecs

Surface alevation in front of Meggina's straf
Hp 0 =0-25(m) T, =240(5) depth=20.3 (m)
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Physical aspects involved by the tsunami waves

Battymetry effecs

Surface elevation in front of Gioia Tauro's SOUTH beach
H pax=0-588(mM)T _ =360(s) depth=55.1 (m)

HENIAN SEA BATHIMETRY

Stromboli
30 December 2002
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Physical aspects involved by the tsunami waves

Battymetry effecs

Surface elevation in front of Gioia Taure's beach
Hpay™1-04m|T, =380(s) depth=46.2 (m)
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Physical aspects involved by the tsunami waves

Battymetry effecs

Surface elavation in front Lamezia’s beach
Hypa=084(m) T, . =140(s) dopth=82.8 (m)
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Surface elevation in front Camerota’s beach
H

DISAT

nax=0-36(m) T =300(s) depth=54.1 (m)

TYRRHENIAN SEA BATHIMETRY
. Stromboli

30 December 2002

surface elevation (m)
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Physical aspects involved by the tsunami waves

Battymetry effecs

Surface alevation i fromnl Maratea's beach
o0 =0.22(m) T =190(s) depth=202 (m)
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Surface elevation in front Scalea's beach
Hpax=0:72(m) T =190(s) depth=87.3 (m)
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TYRRHENIAN SEA BATHIMETRY
. Stromboli

30 December 2002

surface elevation (m)
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Bathymetry ffecs

Mlax wave height along south ltaly's shore line for 12.8 milion of m- landslide

Stromboli
30 December 2002
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Physical aspects involved by the tsunami waves
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Variation of maxim wave height in front of Lipari's beach with landslide volume
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Physical aspects involved by the tsunami waves

Sathymetry et

Variation of maxim wave height in front of Gioia Tauro's beach with landslide volume
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Interaction with coasts and structures Overtopping
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Physical aspects involved by the tsunami waves

Interaction with coasts and structures Flooding maps

Landslide volume: 6 106 m3

Landslide volume: 12 105 m3

! ! \ ! !
202 5.204 5.206 5.208 5.21
m

Landslide volume frana: 18 10® m?




Tsunamis measurements
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