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- What is the real need ?
- What are the requirements ?
- In the end, what is the level of confidence given to data ?

Beautemps-Beaupré 1838
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IHO Special Publication N° 44, 5th Edition, February 
2008

The international conventions give the global frame for the States.

Concerning the requirements, the International Hydrographic Organization
gives the minimum standards that must be achieved !

• SP44 provides requirements for horizontal and vertical accuracy, for
detection features, for exploring methods …
• SP44 provides also guidelines for quality control.
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Multibeam: sensor for modern hydrography
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stamps

Sound velocity 
surface and 

profil
Lever arms, angular 
offset + water line

Hydrographic 
Reference Post –processing

From the pings to the post-processed data: not a simple task !
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S44 standard states (extract from the 5th edition – February 2008):

Training

SHOM trains its staff in its own training centre: « SHOM’s school »

• Hydrographic training programme for surveyors: FIG/IHO/ACI S-5 cat. B 
accredited (submitted for reconduction in 2011).

• Survey engineers are trained in ENSTA-Bretagne (S-5 cat. A programme)

• Vocational training throughout the career: hydrography, oceanography, 
nautical cartography, geophysics, quality management.

• Training effort (2010): 
Global : 120 initial trainings and 214 vocational trainings in 
hydrography, oceanography, nautical cartography, geophysics, quality 
management.
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Uncertainties of the sensors are provided 
via the TPU to processing algorithms 

(CUBE)

Sensors calibration (for MBES)

• Sound velocity sensor: every year

• Tide gauge: every year

• Positioning service (GPS target): as often as possible

• Lever arms and angular offsets: every 2-3 years in dry dock)



12/32

Areas for Patch Tests (canyons, wrecks, reference areas)
Deep Water (2200 & 4200m)

Medium Water (100m)

NE Atlantic Ocean

Mediterranean Sea
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Comparison of multibeam lines to a reference surface: 
A vertical checking !

Main characteristics of a reference area:

- Small and flat area (which minimizes the effects of 
positioning errors)

-Exempted of known tide or hydrological complexity

--- : Jan 2011 --- : Jan- 2009
--- : Jan- 2010 --- : Sept- 2008 
--- : Sept- 2010 --- : Jul- 2007
--- : Oct- 2010

Individual analysis of each data set:

-Chasing for systematic errors which can invalidate the survey,

-CUBE surfacing of the whole soundings data set, editing and 
examination of hypothesis to verify CUBE decisions,

=> Evaluating the performance of “the new survey” with 
respect to the other composing the reference surface.
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Eloignement des sondes observées de la cible
par rapport à la position théorique
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Contrôle qualité: ordre 2 - écart (m)  par rapport à la référence en fonction de l'ouverture (°)
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MBES data quality control

Every year: multibeam “check lines” are run 
and tested against the references

Vertical checking

IDEA : what about developing an 
international network of reference areas and 
share them



16/32

I The Hydrography requirements

II SHOM’s quality control management

III Conclusion

- Training of surveyors
- Patch tests
- Reference areas
- Databases



17/32

Three Databases
2 - Documentation database
Guides, manuals
(updated after each evolution 
of a system)

3 - Configuration database
Software, firmware and 
hardware configuration
Settings configuration
(sea test after upgrades)

1 - Equipment database

Repairings registration during
all the life of the devices
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Survey at sea Products (Nautical charts, DTM)Post-processing

Contrôle qualité: ordre 1
écart (m) par rapport à la référence en fonction de l'ouverture (°)
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Periodic Patch test on 
reference areas with 
calibrated sensorsSHOM’s Guides

(database)

Training 
(SHOM’s  
School)

Configurations
(database) Equipement 

monitoring
(database)

Take home message :
- frequent controls, associated with clear procedures and training of the surveyor guarantees a 
level of quality of bathymetric data and the lifelong performances of Multibeam echosounder 
systems
- Sharing reference areas would help comparing data quality amongst bathymetric data holders
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European bathymetric database and digital elevation model 
(EMODNET- HYDROGRAPHY initiative)

Thierry Schmitt as a servitor of the EMODNET 
HYDROGRAPHY PROJECT
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Multiple data holders (HO, data 
centers)
Multiple data format
Multiple  acquisition/processing 
levels
Multiple acquisition/processing 
methodology
Multiple distribution policies
Multiple usage of the data EMODNET 

HYDROGRAPHY

Define one point shop (where 
distribution and usage policies 
can be discussed)
Unify data formats
Unify meta-data (inc. used 
sensor, date, …)
Provide a freely accessible 
bathymetric grid

Poorly valorized datasets
Promote the access of data
Evaluate bathymetric data 
(coverage and quality)

Status and constraints Objectives
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Pilot project

Distributed infrastructure

Encompass interests/constraints of HOs, 
data centres, industry

Facilitate the distribution of the data on 
the provider side

Maximise the use of the data
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Common Data Index (CDI)

Data providers generate an xml file per 
data set

Formatted metadata are displayed on a 
web portal and are free to use

Data are staying by the data provider

Ideally data are formatted in ODV or 
NetCDF-CF (undergoing work)

Data are distributed to the end-user after 
a phase of mutual agreement (condition 
of usage, principle of distribution)
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II Pilot EMODNET project
IV Access to the portal
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- Principle and philosophy
- metadata
- grids
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Minimum cell depth
Maximum cell depth
Average cell depth
Standard deviation
Number of depths used for 
computation of cell depth
Number of sub-cells used for the 
computation of the average cell depth

Major contributor of the cell

Spline surface (with holes filled with 
GEBCO 30”)

Gebco 30’’

Emodnet 15’’
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http://www.emodnet-
hydrography.eu/
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GENERAL
Evaluate the European bathymetric coverage and set the effort to undertake to get an up-to-
date coverage

Extend to other area (Black Sea, Baltic Sea, North-East Atlantic)

Attract new data providers (inc. Industrial sector and crowd-sourcing)

GRID
Evaluate the quality of the grid

Improve the quality of the grid (i.e. filtering out dataset, smoothing/interpolation algorithm)

Include source data used for the creation of the GEBCO grid (i.e. only originating from NGDC 
database)

Converge with new standards (IHO S10x) and europeans obligations (INSPIRE) for data and 
metadata distribution
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