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1. Sonar bathymetry

Single-beam vs Multibeam echosounders
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Multibeam echosounder applications: Engineering
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1. Sonar bathymetry

Multibeam echosounder applications: Cultural heritage
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1. Sonar bathymetry

Multibeam echosounder applications: Habitat mapping
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1. Sonar bathymetry

Multibeam echosounder: Types and mounting
Deep water
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1. Sonar bathymetry

Multibeam echosounder: Types and mounting
Shallow water
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1. Sonar bathymetry

Multibeam echosounder: Types and mounting
Shallow water
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1. Sonar bathymetry

Multibeam echosounder: Survey

Chirp Line Starting point
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Why do we need
bathymetry in studying
coastal erosion
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2. Bathymetry and coastal erosion

What do we need to monitor the vulnerability of a beach to erosion?

Coastal State Indicator Measurement

Dune strength Cross-shore topographic profile

Momentary coastline  Cross-shore topographic profile

Basal foundation Cross-shore bathymetric profile

Shoreface volume Cross-shore bathymetric profiles

Shoreline position GPS following shoreline

Shoreline position GPS following berm

Backshore width Cross-shore topographic profile In other words ....
Dune zone width Cross-shore topographic profile We need the coast in 3D!
Dune zone height Cross-shore topographic profile

Coastal slope Cross-shore bathymetric profile

Beach width Cross-shore topographic profile

Total beach volume Cross-shore topographic profile

Barrier width Cross-shore topographic profile

Barrier crest position  Cross-shore topographic profile
Coastline position Visual inspection
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2. Bathymetry and coastal erosion

Subaerial monitoring has been done ... Is it enough?
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2. Bathymetry and coastal erosion

Modified from

:  — -_ -
Horizontal | Wavelength | Nelson, 2011

stress_ - (WL]

The beach system...

Vertical
BEACH SYSTEM Slress
MORPHOLOGY INNER Depth to Wave Base
SU:EAAECR'LAL SURF ZONE NEARSHORE ZONE CONTINENTAL (WL12)
SHELF No motion of water
Wave . . on seabed due to
Swash Wave Breaking Wave Shoaling passing waves
Process Sea floor
— aﬁgcted by —— Seabed _7_.7_7__7_’_’—7—_,¥_7_‘_7_‘
W— passing waves

Berm
Runnel crest Beachface
Swash zone

Mf\f)\/\//‘\w/”\Sediment re-suspension

Channel Bar 1

....... D une \ germ

Swash limit
Shoreline””

Bars: Swell coasts (0-2 bars)

1-30m depth
(Depends on wave height)

Nearshore: The more prolecled a beach and
lower the waves, the narrower
and shoaler this zone

'

50-100m  ie—— ~100m+ -

'
' '
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2. Bathymetry and coastal erosion
Sediment Transport processes: Equilibrium beach profile

Sea cliff

Mean Sea Level

Wave-cut
Terrace

Depth (m)

Summer
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2. Bathymetry and coastal erosion
Sediment Transport processes: Equilibrium beach profile

Sea cliff S Sea cliff
Winter
5 — 5 — Winter
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0 Mean Sea Level Mean Sea Level
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Winter vs Summer Severe Winter vs Winter
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2. Bathymetry and coastal erosion

Sediment Transport process - Longshore Drift

Longshore Drift/ current
. . . Longshore drift—sand
This is the process of waves moving movement by swash
. . and backwash
(transporting) material (load) along a
coastline through:

Direction of sand and water
movement along beach

» Swash: moves (resuspends) material
up the beach and

* Backwash moves sediment back into
the sea.

Wave direction [%

* 1t only happens when the waves hit the
beach is at an angle to the wave. It Waves approach

) . . the beach at an angle Longshore current in
doesn’t necessarllv cause erosion... shallow water parallel

to shoreline
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2. Bathymetry and coastal erosion

Sediment Transport process - Longshore Drift — Landforms

Change in shape of headland
resulting in the formation of a spit

mainland and joined to an
island creating a TOMBOLO

Prevailing
Winds

| Tombolo grows from
mainland to stack

/s >

ea stack
intercepts waves

Lagoon forms
in old bay

NGk o SN ' 7
< \ Longshol’e /,/

"y current
interrupted
by sea stack
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2. Bathymetry and coastal erosio

Sediment Transport process - Longshore Drift —
Landforms

/7~ Lido inlet

Malamocco inlet

4 W
New

Chioggia inlet
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The littoral cell

A littoral cell is a coastal part that
contains a complete cycle of
sedimentation including sources,
transport paths, and sinks.

The cell boundaries delineate the
geographical area within which the

budget of sediment is balanced,
providing the framework for the
guantitative analysis of coastal
erosion and accretion
(Sediment budget).

Conne ey Submarine Continental
shelf canyon coninental 5

Submarine
fan

Sandy S— Ti;zal lv&‘et
ASD deltas -
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2. Bathymetry and coastal erosion

Anthropogenic interventions in the sediment budget

" 4
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2. Bathymetry and coastal erosion

Mathematical modelling: Wave propagation — sediment transport

Atmospheric
Forcing
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2. Bathymetry and coastal erosion

Mathematical modelling: Wave propagation — sediment transport
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2. Bathymetry and coastal erosion
Wind, tide and wave (validation) data are being collected ... Is it enough?

% @m O:'T'\'n*\}‘.'\
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2. Bathymetry and coastal erosion

Mathematical modelling: Wave propagation — sediment transport

g =2500 niyrim
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Multibeam bathymetric
survey in the Gulf Of
Patras
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2. Gulf of Patras Bathymetric survey
Research vessel: 24 - 30th September 2019

5
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2. Gulf of Patras Bathymetric survey

Equipment

S gy, g —

Hypack 2014 navigation software display
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2. Gulf of Patras Bathymetric survey

Equipment
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2. Gulf of Patras Bathymetric survey

Data acquisition
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2. Gulf of Patras Bathymetric survey

Unmanned Surface Vehicle (USV)

coastal bathymetry

£ NO37.26.611  Head:
£024.53.786 ' CDG; 259.26°

; Sidescan
= i = sonar

~ e 203 Owhmem 18

Sidescan sonar Backscatter mosaic

3D reconstruction of seabed
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2. Gulf of Patras Bathymetric survey

Survey planning
Information regarding the survey lines conducted

] No. of Total ) Line
Instrumentation Line Order/ )
survey- length / ) spacing Research area
used ) Orientation

lines (km) (m)

Parallel to the Southern part of
MBES, SBES 52 276 i 100 P

coastline the gulf of Patras

] |

> o) »‘[ v \:( e
4 s e 2o 4 AL o S A b O o

ST _ - B

xxxxxx

Map of the gulf of Patras presenting the vessel’s bathymetric survey track lines
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2. Gulf of Patras Bathymetric survey
Survey planning: Depth limit =-20m. Why?

Horizontal | «— \Wavelength | Modified from
stress,__—— (WL)g _——_ Nelson, 2011
"
‘\\\
N ¥
Vertical '
/stress -
S Mean period = 5 s = Mean wavelength =40 m
No motion of water . .
- on seabed due to > Kupatoypadoc MNMutpwv =
B passing waves . Aeonéve Memphacin
Sea floor e
-« affected by —_— Seabed o e _
passing waves .
20
Sediment re-suspension
10
QQQ & GQQ QQL\ QQQ a-‘@ Q.QQ
O ) ,LQQ lﬁc O ﬂp’\“ S Q ﬂpa
oM S & & & ° S
&> o o o o < )
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2. Gulf of Patras Bathymetrlc survey

Bathymetric map of the coastal area of the Southern part of the gulf of Patras
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2. Gulf of Patras Bathymetric survey

Results: General bathymetry

Photo-mosaic: V. Mentogianis, UFR TEAM
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2. Gulf of Patras Bathymetric survey

Results: P. oceanica mapping
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