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I The Hydrography requirements
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- What is the real need ?

- What are the requiremn
- In the end, what is the

ients ? .
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I2I—(I)%)8Special Publication N° 44, 5th Edition, February

|HO Standards for

- (A

i
~ Special P

INTERNATIONAL HYDROGRAPHIC ORGANIZATION

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.

Reference Order Special 1a 1k 1
Chapter 1 | Description of areas. Areas where under-keel Areas shallower than 100 Areas shallower than 100 Areas generally deeper than
clearance is critical metres where under-keel metres where inder-keel 100 metres where a generzl
elaarance iz lazs eritical but claarance 1= not considered to | deseription of the zea floor is
features of concern to swface | be an issue for the type of considered adequate.
shipping may exist. swrface shippmg expected to
tramsit the area.
Chapter 2 | Maximum allowable THU 2 metres 5 metres + 5% of depth 5 metres + 5% of depth 20 metras + 10% of depth
95% Confidence level
Para 3.2 Maximum allowable TV a=025 metre a=0.5 metre a=10.5 metre a= 1.0 metre
and pote | | 95% Confidence level b=0.0075 b=0.013 b=10.013 b=0.023
Glossary Full Sea floor Search Required Fequired Mot required Mot required
and pote 2
Para 2.1 Feature Detecrion Cubic featres = | metre Cubic features = 2 metres, in
- L
11:2 g '; g’;ﬁﬁz‘;ﬁﬂgﬁiﬁ: . Not Applicable Mot Applicable
and pote 3
Para 3.6 Recommended maximum Mot defined as full sea floor HNot defined as full sea floor 3 x average depth or 25 4 x average depth
and pote 4 | Line Spacing search 1s required search 1s required metres, whichever is greater
For bathymetric lidar a spot
spacing of 3 x 5 mefres
Chapter 2 | Positioning of fived aids to
andpote 3 | Ravigation and topography 2 metres 2 metres 2 metres 5 metres
significant to navigation.
(92% Confidence level)
Chapter 2 | Positioning of the Coastline
and note 5 :i;i;f::::‘:::\lie;:ﬁon 10 matres 20 metres 20 metres 20 metres
(95% Confidence level)
Chapter 2 | Mean position of floating
and note § aids to navigation (95% 10 metres 10 metres 10 metres 20 metres

Confidence level)




Multibeam: sensor for modern hydrography

From the pings to the post-processed data: not a simple task !

TX and RX array
(travel time and
angle)

Sound velocity

surface and
profil

Motion Unit
Pitch, Roll, Heave
+ Heading

Positioning system

Hydrographic

Reference

latitude and
longitude + time
stamps

Lever arms, anqular

offset + water line

Post —processing




1 SHOM'’s quality control management

- Training of surveyors

- Patch tests and calibration
- Reference areas

- Databases
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1 SHOM'’s quality control management

- Training of surveyors
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S44 standard states (extract from the 5th edition — February 2008):

Tral nin g All components and their combination must be capable of providing data to the required

= standard. The hydrographic office / organisation needs to satisfy itself that this 1s so by, for
. example, conducting appropriate trials with the equipment to be used and by ensuring that
adequate calibrations are performed prior to, as well as during and, 1f appropriate, after the
survey being carried out. The surveyor is an essential component of the survey process and
must possess sufficient knowledge and experience to be able to operate the system to the
required standard. Measuring this can be difficult although surveying qualifications (e.g.
having passed an IHO Cat A/B recognised hydrographic surveying course) may be of
considerable benefit in making this assessment.

»
e

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.




1 SHOM'’s quality control management

- Patch tests and calibration

10/32




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)
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Roulis : (vue de I'arriére)

Valeur de la pente : +0.5574°/plan navire
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Uncertainties of the sensors are provided
via the TPU to processing algorithms

(CUBE)

Fssai en paliers de pression du marégraphe SBE26+n° 1001, le 22/10/2009.
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Areas for Patch Tests (canyons, wrecks, reference areas)

Deep Water (2200 & 4200m)
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1 SHOM'’s quality control management

- Reference areas
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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
--- 1 Sept- 2010 ---Jul- 2007
--- 1 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

il




Contrdle qualité: ordre 2 - écart (m) par rapport alaréférence en fonction de I'ouverture (°)

MBES data quality control
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IDEA : what about developing an
international network of reference areas and
share them

Ecart en longitude (m)
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1 SHOM'’s quality control management

- Databases
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Three Databases

1 - Equipment database

Repairings registration during
all the life of the devices

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)

2.2, Transducteur.

Résultats de la recherche d'instruments

Recherche z
(@]
Instruments

Rechercher

r
Codo santeREPSHOMN' do séie __Désignation
g R DE

1516 LTIF

20140

20140

Fiche interv.

Mise & jour . 20140
Administration

Manuel utilisat.

20140

20140
20140

Nous contacter

20140

20140
20140

20140

Non protégé

DO/MIP

Guide

Evaluation des performances bathymétriques
des sondeurs multifaisceaux

http://agora.shom.fi/docQual/2005/GU/GU2005-043
Etat : Approuvé (a controler)

Version: 1.3.2
Derniére modification le 2009/03/05 09:12

Editeur Virificatewr Approbate
Patrick micha @ shom & ‘matial jaouenishom & michel evenshom &
[Chef de projet SME foin pocesss Chef CH

le Xlﬂﬁfgrgllﬂ m 2/14 09:56 le 2006/02/17 16:02

Mumérn de série 213
Rattachement en X pit au pomnt de référence 2278
Rattachement en ¥ p't au pomnt de référence 0.0l
Rattachement en Z p/r av point de référence 6.67

Angle d’installation en roulis 0.13
Angle & mstallation en tangage 1.95
Angle & installation en cap 012
Biats en roulis avec M-PHING -0.13
Biais en tangage avec M-PHINS -0.23
Biais en cap avec M-PHINS n.zo
Outerbearn angle offset 0.00
Bials en roulis avec SEAPATH -0.24
Biais en tangage avec SEAPATH -0.22
Biais £n cap avec SEAPATH 0.00

23, Systéme temps réel

Version 515 Version 3.6.1
HWE12 M2632
24, Fiumware.
Wersion BSP Master BSP wversion 1.5.5 du 050810
Version CPU CPU(QId) version 1.3.3 du 060904
Version BPRX SRR version 1.0.6 du 991014
Version DD DD wersion 3.27 du 050810




1l Conclusion
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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

Post-processing
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Evaluation des performances bathymétriques
des sondeurs multifaisceaux ouve
Batpr ‘agora shom. firdocQual 2004 GL GUD008 043
= o o _,_ Confi i Training Periodic Patch test on
TR T onnigurations : (SHOM's reference areas with
SHOM'’s Guides (EIEIESE) Equipement School) calibrated sensors
(database) monitoring




European bathymetric database and digital elevation model
(EMODNET- HYDROGRAPHY initiative)

Thierry Schmitt as a servitor of the EMODNET
HYDROGRAPHY PROJECT

'. European Marine
Observation and
Data Metwork
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I Context in terms of bathymetry in Europe
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Status and constraints \ / Objectives

Multiple data holders (HO, data

centers) Define one point shop (where
Multiple data format ggérhbeug?s%ﬁggeléiage policies
{\él\lfletlisple acquisition/processing Unify data formats

- . - Unify meta-data (inc. used
Multiple acquisition/processin
meth%dology P 9 sensor, date, ...)

Provide a freely accessible
bathymetric grid

Multiple distribution policies
Multiple usage of the data

EMODNET
HYDROGRAPHY

Promote the access of data

Evaluate bathymetric data
j K(coverage and quality)

22/32 o

Poorly valorized datasets




1 Pilot EMODNET project

- Principle and philosophy
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Data provider

Pilot project

Distributed dataset
(Netcdf, odv)

Distributed infrastructure

Database *
Encompass interests/constraints of HOs,
data centres, industry

Gridding 0.125'
EMODNET

(inc. Mean, std,
infrastructure

min, max, density)
Metadata | | Merging 0.25'
Database | |(inc above stats
(CDI) +dominant CDI)

Distribution to
end users
Y l

web portal
Visualisation of DTM ~ |e—___|
Request on metadata

Facilitate the distribution of the data on
the provider side

Maximise the use of the data

Data inquiry




1 Pilot EMODNET project

- Metadata and data
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Common Data Index (CDI)

i s 3 N5 O S A O
Data providers generate an xml file per e | Cni e
data set

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

L d
(ML olacts

atum
gL el TyDe

Data are staying by the data provider

Depe refererce 308 0T
Mrmum mirumers dogeh m 2
Maximum instrument degth {m) 14,05

|deally data are formatted in ODV or
NetCDF-CF (undergoing work) o

Endime 0.0
Samping maris s ominye

How?

Data are distributed to the end-user after s/t | D O e v

it -Dosm achosoundr
50ur] Ve dy 3OS

a phase of mutual agreement (condition e
of usage, principle of distribution) o

AR Y APTIMAR AT

wne A

Mamatve cuse

Cruse st dats 2150101

Who?

Urignatcr AZT] - Tecnw's Hesdveees Fmasl Gorics
Oxs modng cevire AJT] - Tecraia, Headnoriers A s e oacia
Frojct nama ARITATS: Eatnorsc v dp manss do halyes's v cavaciorgacon dp s mayivs dp b g atrms cove neres yeara
HOW TO GET THE DATA?

Data Diirbusor AIT] - Tecrmia Hooypriors Pasas Bnmuns
Aeres/ordereg of deta il data access wilf regairaion

Acrens mtroian nEtrctd

COI-METADATA

COl-recordid s

COl-record creston due 211054

COf-pariner




1 Pilot EMODNET project

- 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 307

X

Gebco 30

Emodnet 15"

= =
= =
= =
- =
S

N4Z.

—3200.00 metres

—20.00 metres

[—250.00

L—500.00

L=730.00

[—1008.00
L=12502.00
[—1500.00
[—1750.00
L2000 00
225000
L—Z2500.00
L—2754.00
L= 300000

£4 43



IV Access to the portal
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EMODnet ' Pilot portal for Hydrography

/ Eul n Marine : H
- i aticn Data Discovery and Access Service

Data Notwark

Dataset(s) Progeed focheck out Reset basket X Store query Summary Hide map ?

B Expand Addla

r- CDI entry Paints

[~ DI entry Tracks
[~ CDI entry Araas B8
[ Grid Lines

[ Regional sea

[~ Regional sea labels
[T Main sea

[~ Main s=a labels

¥ Bathymetry

T http://www.emodnet-

—_— hyd rograp hy. eu/

| Found 7012 | Show (1-20) | Previous | Next 20

Search by: “ 20 50 100 Records

Geographical Box

ﬁ | Data set name = VYariables measured Instrument / gear type Show
=
Time period I_ $40-5201001900-2 Marine geology rulti-bearn
s | > Grawity, magnetics and bathyretry echosaunders 2
— Terrestrial

> Terrestrial

Measuring area type I_ §40-5201001900-1 Marine geology rnulti-beam g
> Grawity, magnetics and bathymetry echosounders
surface (6308) Terrastrial

- EMODnet

| Eurnpean Marine

Emodnet site Products Surveys

Hvdmgra_phic Data "

Status search | Quick search || Advanced quer

IM status: Al v

Find,

| Name
Germany
Denmark
MNarway
Belgium
Ireland
Celtic_Seas_ TopLeft
Celtic_Seas_BottomRight
Ifremer 1

Ifremer 2

& settings | W Pan ZoomBox Draw polygon & Clear polygon | Select



V Future work

31/32




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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