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Marine seismics and acoustic

I
MARINE SEISMIC & ACOUSTIC
METHODS
[ ACOUSTIC / SONAR ] [ SEISMIC REFLECTION METHODS ]
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Marine seismic methods - sub-bottom profiler (SBP)
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Marine seismic methods - sub-bottom profiler (SBP)
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Marine seismic methods - sub-bottom profiler (SBP) @ wesfemr s o
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SONAR methods - Basic principles
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SONAR methods - Basic principles
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SONAR methods - Resolution o oGl W

Comparison between different frequencies and vessels

12- 24 kHz 50 kHz 100 kHz 200 kHz 400 kHz
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Example of comparison between different resolutions
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SONAR methods - From Single- to Multi-Beam
G
Single-Beam (SBES)

3D view

%Salellitc GPS ) ! ‘ .

Reference
SIHI‘IM Antenna

P3
P2
P1

C Consiglioc Nazionale delle Ricerche
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Plan view

Ly

SBES method has a poor lateral coverage (across-track)

Q. How the 100% lateral coverage can be accomplished?
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Roughness and coarseness
Direct inspections
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Q. Can the back-scattered echoes coming from lateral directions (y-dir)
be detected?

If yes, when moving | can achieve a good coverage also for lateral zones...

Single-Beam Multi-Beam
(SBES) (MBES)

L Satellite
%Sdl‘al] e GpPsS %

Reference Reference
Stalily Antenna Sm[ig/ GPS Antenna

Sounder
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Back-scattered signal at ¢ Time Of Arrival (TOA)
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Then, D and z have to be positioned and corrections are needed

Positioning and corrections
1.

o > 0N

source
receiver

~ 4
3
h

< <

positioning LAT/LONG/HEIGTH via GNSS system with differential correction (e.g.,
RTK, DGPS)

motion of the ship (roll, pitch and heave) through an inertial sensor (IMU)
orientation (yaw) by a gyrocompass

tide correction (tide station)

direct measurement of the ultra-shallow water velocity (continuous) and of the
whole velocity profile v, (z) (at some stations)
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b

Transducers
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GPS antenna

o

— Reflection
— Back-scattering
Back-scattered signal at ¢
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SBES

r
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« Environmental engineering
v'"Mapping and monitoring marine habitat (i.e. Posidonia Oceanica - Neptune grass)
v"Mapping and monitoring underwater waste disposal
v Assisting simulation of sea level rise for climate change studies
v"Mapping and monitoring pollutant (solids) or suspensions or fluid emissions
v"Mapping and monitoring saline intrusion
« Civil engineering
v"Mapping and monitoring utilities (cables, pipelines, etc.)
v'"Mapping and monitoring coastal structures and infrastructures (ports, dams, etc.)
« Geology
v'"Geomorphology
v'"Mapping and monitoring volcanoes
v'"Mapping and monitoring landslides or tsunami
v"Mapping and monitoring seabed lithotypes (rock, sand, silt)
- Cartography
v Bathymetry
v’ Sea maps
« Archaeology
v' Underwater bodies or remains

25
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SONAR methods - Marine habitat (Posidonia O.)
. @ Consiglio Nozionol delle Ricerche

Istituto Superiore per la Protezione]
¢ lu Ricerca Ambicntule

Posidonia oceanica
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Posidonia oceanica
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Upwelling flows of hydrothermal fluids at the Zannone Island
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Sea (MBES) - shore (Drone) high-resolution data for climate change simulation

Simulation of sea level rise at a local scale- Marina Lunga Lipari (today)

Consiglio Nazionale delle Ricerche Hgid
Istituto di Geologia Ambientale e Geoingegneria LY&S

7 ¥' j Istituto Nazionale di
B * Geofisica e Vulcanologia
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Sea (MBES) - shore (Drone) high-resolution data for climate change simulation

Simulation of sea level rise at a local scale - Marina Lunga Lipari (2100)
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SONAR methods - Bridges o Pyl

Tiber River: MBES e Laser Scan data
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MBES to detect signatures on sea bottom caused by dredging activities

Differential bathymetry
MBES 2008 MBES 2010 — MBES 2008

i
poE
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Monitoring the
Ciro Marina port
(canyons
triggering slope
instability)

CIRO' MARINA
60 120 180m
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Monitoring the Reggio Calabria airport (canyons)

Image ©2011 TerraMetrics. &Q

DatalS|0, NOAA, U S Navy, NGA, GEBCO st
M 000 DI
2011 Tele Atlas

Data di acquisizione delle immagini: 7/18/2007 3P | 2002 38104'01:12*N_15°38'51.70°E elev. Om




SONAR methods - Archaeology Clie e

Archaeological remains at the
Tiber River (Rome)

Resolution: 5 cm
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