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Figure adapted from ‘Trusted Crowd-Sourced Bathymetry: From the Trusted Crowd to the Chart’ – Masetti et al.
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Seabed
measured

Chart Datum

Sea surfaceWL

CSB Contributor’s 
Field of Action

• Choosing the Datalogger 
(see slides 10-11)

• Mastering the vessel 
geometry (lever arms) 
(see slides 12-14)

• Mastering the 
EchoSounder settings 
(Sound Velocity preset 
value)

Z

X

1500m/s?
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Tide

Authoritative 
Information

E

HO’s 
Field of Action

• Correcting for Water 
Levels (Tides) (see slides 
21-28)

• Correcting for Sound 
Velocity Variability (see 
slides 29-32)

• Comparing against 
Authoritative Information 
(Peer-Consistency 
Assessment)

SV 
Variability
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measured

Chart Datum

Sea surfaceWL

Authoritative 
Information

E

HO’s 
Field of Action

• Comparing against 
Authoritative Information 
(Peer-Consistency 
Assessment)

-> A Posteriori Calibration of 
Lever Arms (see slides 15-20)
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Data credibility

WIBL
Orange Force Marine
Rose Point (Software)

AquaMap (App) 

CIDCO (HydroBlock)
Sternula (Gavian)

CHS BlackBox
ActiSense

YachtDevice
CIDCO (HydroBox)

Data routing

Choosing the DataLogger

Trusted CSBBasic CSB
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Over the air – Satellite
Over the air – GSM
Ground – Hard Drive

DCDB

Choosing the DataLogger
(Data Routing Capabilities)



Mastering the Vessel 
Geometry



Transducer location

GPS antenna locationMastering the Vessel 
Geometry



17 22

10’= 3m

Mastering the Vessel 
Geometry



Laurentia Desgagnés
PANAMAX Tanker
LOA : 228m
Breadth : 32m
Draught : 14.2m
2 Quebec/Montreal round 
trips per week

X=?

Z=?

Mastering the Vessel Geometry – 
A Posteriori Calibration



39m

Calibration

1) Z axis is calibrated on a 
flat and known as stable 
seabed



39m

Calibration

2) X axis is calibrated on a 
series of bumps and hollows
known as stable (no dunes)



183m

39m

183m

Laurentia 
(HydroBox)

CHS (MBES)



Calibration

3) Refinement of the Z axis

39.1m

183m



Calibration

3) Refinement of the Z axis

39.1m

183m
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Correcting for Water Levels 
(Tides)















Correcting for Water Levels 
(Tides)

References:

- AusBed Tide UI
https://github.com/ausseabed/tide-tool-ui

- CHS-CSB_Processing
https://github.com/YanBilodeau/CHS-CSB-Processing

- NOAA
https://github.com/anthonyklemm/Crowdsourced_Bathy_P
rocessing

- CNES aviso-fes -> WorldWide Tide Predictions Model
https://github.com/CNES/aviso-fes

https://github.com/ausseabed/tide-tool-ui
https://github.com/YanBilodeau/CHS-CSB-Processing
https://github.com/anthonyklemm/Crowdsourced_Bathy_Processing
https://github.com/anthonyklemm/Crowdsourced_Bathy_Processing
https://github.com/CNES/aviso-fes


Correcting for Sound Velocity 
Variability

World Ocean Atlas – Mean Temperature in 
Summer over 2015-2022 period

World Ocean Atlas – Mean Salinity in Summer over 
2015-2022 period



Correcting for Sound Velocity 
Variability

T=1,8° at the red dot (Ungava Bay) S=31.7 at the red dot (Ungava Bay)



Correcting for Sound Velocity 
Variability

T=1,8° at the red dot (Ungava Bay) S=31.7 at the red dot (Ungava Bay)

SV=1453m/s
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1500m/s?

E=3% of Depth



CSB contributors can increase the data’s
credibility by:
- Using a TCSB (GNSS-capable) logger
- Mastering the geometry of the CSB survey system (lever arms)
- Documenting the pre-set speed of sound value of the echosounder



Hydrographic Offices can increase the data’s
credibility by:
- Correcting for the water levels (tides)
- Correcting for sound speed variability
- Calibrating for the lever arms (Peer-Consistency)


