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D-Day – Surveyed
70 Years Later
Durk Haarsma
durk.haarsma@geomares.nl
D-Day, the landing of the allied armies on the beaches of Normandy, France, took
place exactly 70 years ago. The invasion that marked the start of the liberation
of Europe from the Nazis took place on Tuesday 6 June 1944. Although the
invasion was the beginning of the victory, it was bloody and tragic: thousands of
young soldiers lost their lives on the beaches that we still know under their code
names Omaha, Utah, Sword, Juno and Gold Beach. Much went wrong during
the invasion, probably causing many more casualties than expected by the
strategists beforehand. The allied forces built two artificial harbours close to the
beach to be able to supply the shore and have a place where ships could stay out
of the swell of the Channel. In a storm, just a few days after the 6th, the so-called
Mulberry Harbour A was completely destroyed – remains can still be found off
the coast of Omaha Beach.
Last summer, a hydrographic survey was carried out to collect as much data
as possible about the beaches, Mulberry Harbour and tanks that sank during
D-Day. Data are still being analysed, but a mosaic of over 600 geo-referenced
images of the destroyed harbour can already to be found in the article
Hydrographic Survey of the Normandy Beaches by Jerry Knisley, Andy Sherrell
and Damon Wolfe in this issue of Hydro International on page 15. Surveys
such as these, which acquire data of lost objects and artifacts, and destroyed
harbours, always attract a lot of attention. News items on the website of Hydro
International (www.hydro-international.com) reporting the discovery of a
wreck, like that of the 19th century steam liner City of Chester off the Golden
Gate Bridge or the survey ship Robert J. Walker off the coast of New Jersey, are
amongst the most viewed items.
I am happy and grateful that several companies and organisations like Hypack,
Caris, QPS, Netsurvey, SHOM and UKHO investigated the story of the survey of
the D-Day beaches in Normandy and will share this with Hydro International
this summer as a paper, 70 years after the historic event. Surveying the seas to
map maritime heritage resting on the seabed is not just fun for wreck divers
or treasure hunters, it is a really important task for hydrographers to assist
maritime historians in conserving knowledge and writing history while filling
gaps with findings of wrecks, comforting families that have never found out
about their missing sons, and maybe even supporting decision making in the
future – for instance in the case of Mulberry Harbour. In addition, in the case of
wrecks, hydrographers may even learn something about their own field and why
a wreck sunk where it did and if there are seabed features that caused it.
Hydrography for digital heritage might not be a field in which funds are as
superfluous as in oil & gas or offshore renewable energy. The satisfaction of the
job, however, may be just as high, if not higher, for those who like the fun aspects
of discovery, adventure and treasure hunting in the light of the necessity of
knowing and understanding history to make it possible to create a better future.

Reprints
Printed copies of all articles (including those published in earlier issues) can be
ordered. For more information, please contact trea.fledderus@geomares.nl
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News

New Marine
Research Station
for Utö

Most Shared
Most shared during the last month from www.hydro-international.com
1. Deepwater Black Box Retrieval - http://bit.ly/OePanF
2. Install Academy Completes EIVA Course - http://bit.ly/1my7FDC
3. Transnational Access to Ocean Observatories - http://bit.ly/1imyzGc
4. Jasco Amar Mission to Venus Ocean Observatory - http://bit.ly/1ia0paa
5. BioSonics Cooperates with CADDEN - http://bit.ly/1my7Q1X

New Polar Research Ship for UK
The Chancellor of the Exchequer of the UK, the Rt Hon George Osborne MP, announced on
Friday 25 April 2014 that the British government has earmarked more than GBP200 million
for a new UK polar flagship that will be ready
for its first science mission in 2019. The new
flagship will combine the best features of both
existing polar research ships; it will be larger,
have greater endurance and ice-strengthened
capability and will enable scientists to start
research cruises earlier in the year.
http://bit.ly/1imz3Mx

A marine research station is near completion on Utö, Finland. It will produce
real-time research information from
under the sea, its surface and the air
year round and around the clock. The
station is being set up as a joint project
of the Meteorological Institute and the
Environment Institute.
http://bit.ly/1imxpe2

The location of the new research station.
New Polar research ship for the UK.

Updating Vanuatu’s
Navigational Charts
The Secretariat of the Pacific Community (SPC), Suva, Fiji,
has announced that work has started on a series of underwater surveys to produce updated navigational charts for
Vanuatu. Like many Pacific countries, Vanuatu has a vast
maritime area. Modern charts will result in safer navigation
for both cargo shipping and cruise ships, producing economic and social benefits for Vanuatu. The survey will chart
four critical areas like Luganville and Champagne Bay.
http://bit.ly/1imARFs
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±
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Hydrographic Survey Engineer
(10 days)
Grade II course
START DATE August 11 2014

CMS-Geotech Launches in
Lowestoft
CMS-Geotech, UK, has launched its operations base in Lowestoft, Suffolk providing specialist marine geotechnical support
to a wide variety of marine sectors in both offshore & coastal
waters. CMS-Geotech will specialise in geotechnical equipment
hire, geotechnical surveys & seabed sampling, specialist vessel
charter and wider marine survey consultancy support services.
http://bit.ly/1imyp1D

WHERE

Rotterdam, The Netherlands

COSTS

€ 3,300 (VAT excluded)
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START DATE October 27 2014
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News
INTERNATIONAL MARINE SCIENCE & TECHNOLOGY WEEK

Partnership for
Carbon Capture
and Storage
Fugro GEOS, in partnership with Sonardyne, are leading a three-year, all-British project for the Energy Technologies
Institute (ETI) to develop a carbon
dioxide (CO2) monitoring system using
marine robotics. Valued at GBP1 million in the first year, the project aims to
provide assurance that CO2 stored deep
below the seabed in Carbon Capture and
Storage (CCS) sites is secure.
http://bit.ly/1imxPkD
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Industry Input Sought On
Seabed Mining Policies
and Regulations
The World Ocean Council (WOC) is working to help ensure ocean industry input to key
international developments on policies, regulations, planning and priorities for responsible
development of deep-sea mineral resources
and the environmental management of ocean
areas beyond national jurisdiction. The ocean
business community is encouraged to
make sure that government and inter-governmental agencies have full and balanced
information regarding the use of ocean
resources important for societal needs and
development of the ‘Blue Economy’.
http://bit.ly/1imyfY8

T

www.seatechweek-brest.org
No 3474

The project, commissioned and funded by the ETI, will
develop a monitoring system using marine robotics.

More news

www.hydro-international.com/
news/news.php
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Oceanography from Space
and by Diving Autonomously
Hydro INTERNATIONAL Interviews Capt US Navy Don Walsh (Retd), PhD
Don Walsh, who recently gave a presentation at the conference
‘Catch the Next Wave’ in London, UK, has extensive experience
in oceanology and prefers to call himself ‘explorer’. This results in
an impressive resumé. He was in the US Navy, was the first
US Navy submersible pilot and has been a member
of the Board of Directors of many oceanographic
and offshore organisations and businesses.
A summary of honours and awards includes
the Legion of Merit awarded by President
Eisenhower. Hydro INTERNATIONAL talked to Don
Walsh on space remote sensing, ocean mapping,
underwater vehicles and the new generation of
young ocean professionals.

Joost Boers
Editorial manager,
Hydro INTERNATIONAL
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How did you become the first oceanographer to work with remote sensing?
What was most interesting in doing this?
I was a graduate student at Texas
A&M as a lieutenant commander
in the Navy and senior naval officer.
Rear Admiral Odale D. Water, the
Oceanographer of the US Navy,
visited A&M in late 1965. He told
me about a meeting that NASA
had sponsored at the Woods Hole
Oceanographic Institution on what
could be understood about our planet
using earth-orbiting spacecraft,
manned and unmanned – ‘A mission
to Planet Earth’. NASA wanted to
fund the Navy to look into ocean
applications for these capabilities.
This was the beginning of ‘remote
sensing oceanography’. He asked me
to go down to Houston Space Center
and find out what was being done and
how the Navy could participate. NASA
would fund the project through the
Office of Naval Research.

What should current developers of
spatial hydrographic applications
consider doing?
I continue to be impressed with the
use of aircraft mounted laser systems
that allow coastal bathymetry at
increasing water depths. It is a superb
tool for mapping the most difficult
parts of the world’s oceans. It would
be great to extend this technology to
satellites. A combination of increased
power on board and sophisticated

It sounded interesting to me. The
thought of participating was farthest
from my mind. I wanted to do research
work on ocean internal waves that
affected submarine operations. Since
my next job after graduate school
was submarine command, this was
knowledge I could put to use right away.

From space, you were also at the base
of what we now call AUVs, or more
broadly, UUVs. What was interesting for
you about this programme?
The first submersibles were manned.
Putting a man inside the vehicle made
it possible to carry out many tasks that
were not possible 50 years ago using
primitive robotics. The AUVs and ROVs
evolved from what we learned from
manned vehicles. In fact, the Navy
laboratory in San Diego, CA where I
worked with the Bathyscaph Trieste,
from 1958 to 1962, did much of the
fundamental development work on
these unmanned systems. One of the
first ROVs ever developed was built for
an on board vehicle for Trieste.

So I was somewhat shocked and
disappointed when Admiral Waters
told me that this was going to be my
research focus while at A&M. For the
next three and a half years, this was
to be my research programme for
my masters and doctoral degrees. It
seemed like I was spending as much
time in the back of a NASA aircraft as I
was on board of A&M’s research ship.
I set up the Spacecraft Oceanography
(SPOC) Laboratory at A&M – which
gave me the nickname Dr SPOC - and
directed it for about two and a half
years. It was interesting work and it
gave me the opportunity to be one of
the first oceanographers to work with
ocean remote sensing.
What is the most important experience
that you gained from ‘hydrography from
space’?
There is not one single experience but
rather it was the opportunity to be one
of the first in a new field of exploration.
Everything was new and we helped
‘write the book’.

onboard date processing are some
examples.
Do oceanographers make enough use
of the AUV potential? What could they
do to increase use?
It is a relatively new field compared to
the well understood use of ships and
boats to conduct seagoing research. I
see increasing use as people become
aware that AUVs can often do what
ships do at a fraction of the operating

AUVs can often do what
ships do at a fraction of the
operation cost
signal processing could add a powerful
capability to contemporary systems.

In what direction do you expect AUVs to
develop? What new tasks will they
have?
AUV technologies and operating
techniques are a work in progress. A
variety of them are currently involved
in really important missions in the
oceans. However, the duration of
most trips is rarely more than a day
or two. I believe that long-duration
AUVs should certainly be developed
in future. Unmanned submersibles
that can go on missions that last
weeks and even months. To this end,
many new technologies will need
to be developed. Onboard power,
marine fouling, precise navigation and

cost. I call this ‘dumb science’. It is
not stupid but it is work that does not
require the immediate presence of a
human. More of this kind of work can
free up the more expensive research
ships for missions where human
presence is required.
Are gliders optimally used? What can
be improved?
They are AUVs. Gliders have been
very impressive, with some of
them making full ocean crossings
while taking data. I see this as an
affordable way to conduct ‘AUV type’
missions where data requirements
are more modest. Again the
glider technologies are a work in
progress and they will continue
to be important in the ‘toolbox’ of
ocean scientists. As more is learned
by operating them there will be a
‘feedback loop’ to the designers and

Capt US Navy Don Walsh
(Retd), PhD graduated in
Physical Oceanography from
Texas A&M University in 1968.
Since then he held poisitions
in the US Navy and other
government institutions, having
conducted many shipboard operations and dives in
submarines. He held management positions at
government, non-profit and other organisations.
He received the Legion of Merit from President
Eisenhower in 1960 and many other honours and
awards. He currently continues to explore the world
and conducts presentations and lectures sharing
his passion and experience.
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engineers to create more efficient
vehicles. This will be true for all
AUVs.
You are also working with
young people – do you observe
an interest for the marine mapping
profession?
The interest by most young people
I have met is in the excitement
of exploring the oceans. I point out
to them that as only about 10% of
the world’s oceans have been
explored, they can be assured of
making new discoveries if they
pursue such a career. I leave it
to the various sub disciplines of
oceanography to recruit the young
people to specialties such
as hydrography.

What is needed to create a greater
awareness for a hydrographic/
oceanographic career?
I hate to use the term, but it’s a
question of ’marketing’. Make the
professions attractive to young minds
and then actively recruit the best
into the ocean business. This can be
‘sweetened up’ by the judicious use of
internships (right down to high school
level), active participation in science
fairs and attractive scholarships to
help offset the financial burdens of
university tuitions. ‘Map Maker’ was
once a noble profession; use PR to
restore the lustre.
Do you think that at some stage all
oceans will be mapped?
Yes, it must be done. Not just
mapping, but exploring. If we do
not understand the single largest
geographic feature on our planet,
then how can humankind take
the needed actions to ensure our
‘manned spacecraft’ can be kept

habitable? As said, “We need to have a
space mission to Planet Earth”. In my
opinion the key will be long-duration
AUVs as ‘surrogate survey ships’.
There is no way that the combined
treasuries of the world could build a
research fleet large enough to do the
work. And if you had such a massive
fleet, how would you staff it with
qualified personnel? However, fleets
of specially configured AUVs would be
affordable and the number of people
needed to support them would be a
fraction of what would be needed for
the ships.

No 3117

What is the difference between
the older and younger generation
of professionals in hydrography?
I don’t know. I am not a
hydrographer but sense that some
of the ‘romance’ of running away to
sea is missing today. Perhaps this is
due to the competition from so many

other exciting career opportunities
such as space exploration.
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Hydrographic Survey of the
Normandy Beaches
Ambitious Project Collecting Terabytes of High-resolution Bathymetric Data
In the summer of 2013, several companies and individuals volunteered to conduct a hydrographic survey off the
D-Day beaches of Normandy, France. The first phase of the survey was conducted over the course of 27 days.
The purpose of the survey was to collect as much data as possible with multibeam sonar to create a map of
both bathymetry and side-scan data. Throughout the survey the survey lines were adapted as the end neared
to ensure that the data set was complete without any gaps. This required assessing the importance of some
areas to determine if they should be eliminated or preserved.

Jerry Knisley,
HYPACK, USA

Andy Sherrell,
USA

Damon Wolfe,
Edgetech, USA

ONE ASPECT OF THE SURVEY WAS
to locate and identify possible targets
that could be missing tanks. Of the
tanks launched on D-Day at Omaha
beach, 27 of the 29 were lost before
they reached the beach. The tanks
left the landing craft in deeper water
with the intention of propelling themselves to the beach, but rough water
conditions resulted in many of them
sinking before reaching the objective. Figure 1 shows a map of the area

catamaran sailboat which provided
a very stable platform, allowing the
vessel to stay out in conditions that
would have sent other vessels into
port. The size of the sailboat provided
a large room that was converted
into a survey space for all of the
equipment that was needed. The
sailboat was chosen in part for the
ability to provide a stable platform as
well as house the number of people
involved in the survey.

27 of the 29 tanks launched
on D-Day at Omaha Beach
were lost before they reached
the beach
surveyed. Many of the planned lines
running parallel to the beach were
in excess of 40 kilometres long. The
line spacing was 140 metres with the
sonar set on an 80 metres range scale.
Figure 2 is a screen capture of a tank
that was discovered during the survey.
The Survey Vessel

The survey was conducted aboard a

Survey Equipment Used

All of the equipment and software used
on the project was supplied through
each vendor as a donation to the overall
project. The Trimble GPS provided
positioning with RTK precision via
satellite corrections and also post
processed using a land base station
centrally located to the survey in the
Normandy region. The sonar used in

phase one was an EDGETECH 4600,
with a R2Sonic 2024 used in phase 2.
The motion reference unit was a Coda
F-175. All of the data was collected
using Discover software recording JSF
files and the HYPACK’s HYSWEEP
software recording the HSX files.
Data Collection

There are many challenges in
dealing with surveying such a large
area. There were over 176 planned
lines of data that were collected
during the survey. With the survey
being conducted on a sailboat, the
weather played an important part in
running the lines. A line that is over
40 kilometres long takes between 5
and 6 hours to run at a decent survey
speed. With the tidal changes in the
Normandy region, this caused the
survey to turn in the middle of a line
on many occasions, returning later
to finish the section of line that was
missed. The section that was missed
may have been surveyed many hours
later or even days later in some cases.
The Data

The data was recorded in several
formats with as much emphasis
on recording raw sensor input as
possible so that each piece could be
post processed to produce the best
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Figure 1: A map of
the lines that were
surveyed in phase
one of the project.

possible map of the bathymetry and
side-scan information. The overall
dataset consists of files that amount
to more than 11 Terabytes of data.

fills up most of the 11 Terabytes
stored. During the survey, the files
were broken up into 15-minute files
automatically to maintain a size

Every hour online resulted
in approximately 10 million
soundings with 1Gb of
recorded files
The files that were used to create the
side-scan mosaic amount to more
than 414 Gigabytes of HSX files. The
amount of raw JSF files recorded

suitable for editing. Every hour online
resulted in approximately 10 million
soundings with 1Gb of recorded sidescan and bathymetry files. Even with

Figure 2: Screen
capture of a tank
that was found
during the survey.

this time limit per file the size of each
HSX file was roughly 250 Megabytes.
The total number of soundings per
day equalled around 240 million
on days when the boat surveyed 24
hours straight. When phase one was

Figure 3: Screen
capture of a
shipwreck
identified as a
destroyer lost
during the
invasion.
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Figure 4: A section
of the American
harbour destroyed
shortly after D-Day
in both mosaic and
scan views.

complete the data covered an area of
approximately 511 kilometres square.
The Processing of the Data

The data is still being analysed and
processed. A complete mosaic was
generated that consists of over 600
individual geo-referenced images.
To make the mosaic, the files from
four adjacent lines were processed
together. By using four lines at a
time, the overall size of the mosaic
tiles could be kept relatively small
while still allowing the programme
to use a high resolution of 0.1m per
pixel. To put that into perspective,
if the mosaic was in a single image,

shortly after D-Day. During the
processing it was possible to utilise
post-processed position and motion
data to enhance the results. With
240 million soundings a day over
the course of 27 days the goal of
collecting as much data as possible
in the area was achieved. Figure
4 shows a destroyer that was lost
during the invasion being
processed.
Diving Operations

When a target was located and
determined to be of particular
interest, the dive team would be
deployed on a Rigid Inflatable Boat

before going somewhere in that it
provides landmarks for the divers
to reference underwater.
Documentary

The overall project was funded as part
of a documentary that will air on the
PBS channel and is a NOVA special.
At various times during the survey,
a camera crew would ride along
documenting the work as well as the
diving operations. Information about
the documentary can be found by
following 1.

1. http://bit.ly/1hHz4KU

With the survey being
conducted on a sailboat, the
weather played an important
part in running the lines
there would be 1,022,000,000 pixels.
When the total bathymetry is
processed, a contour map will be
created at 1x1 metre resolution.
Figure 3 is a screen capture of the
mosaic that was generated showing
a section of the American Harbour,
which was destroyed in a storm

to go and investigate. On several
occasions the lead diver would
consult with the survey team prior
to planning the dive. The survey data
was displayed in both side-scan and
3D so that the divers could get an idea
of the location of items of interest.
This is similar to looking at a map
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Backscatter - From Ping
to Database
A Canadian Hydrographic Service Perspective
The Canadian Hydrographic Service (CHS) is willing to make better use of the backscatter intensity data collected with
their multibeam sounding systems. All the backscatter data collected during the last 2 decades were not systematically
processed and maintained, so a lot of valuable information has not been used yet and is archived on tapes and disks.
The intent of CHS is to make an inventory of this data and to process it to a minimum level so that it can be made
accessible to its cartographers and to the scientific community. Backscatter information can be a valuable piece of
information for traditional chart production, habitat mapping and in many other fields of activity where substrate type is a
variable. This article describes a potential dataflow with the Caris suite of software which may serve as a guideline for
future processes and tool development related to backscatter data. At a time when resources are increasingly limited,
the treatment of backscatter is not the highest priority for CHS, but the development of this concept will allow CHS to be
ready if new resources become available.

Louis Maltais,
Canadian
Hydrographic
Service, Canada

Roger Côté,
Canadian
Hydrographic
Service, Canada

Richard Sanfaçon,
Canadian
Hydrographic
Service, Canada

FULL TRACEABILITY OF
soundings is possible especially with
all the efforts put in place to digitise
and integrate these soundings into
a CHS bathymetric database. That
project was put in place some time
ago and is well underway. For backscatter the story is quite different
since it was considered a by-product
of multibeam bathymetry. Very little
effort was given to managing and
using this information. Every new
request for backscatter data is a
reminder of the work we should do
to get better organised. Going back
to data inventories and digging tapes
from different projects is time consuming and frustrating when compared to the efficiency with which
we can now answer a bathymetry
request. Bathymetry and nautical
products are the core businesses of
CHS, and for its internal purpose CHS
needs a basic seafloor classification
in order to integrate bottom types
to its products, but client needs can
span from raw backscatter data to
higher levels of processing. It is not
within the actual CHS mandate to
create specific habitat classification,

but CHS collects the data and
wants to make it available to the
community.

significant level of effort needed
to reach that goal.
Backscatter Processing

The first step to address is to bring
back all raw backscatter information
and organise it in a manner that
allows the information to be retrieved
using geographical queries rather
than finding and managing the
content of projects. Disk space will be
a challenge and the query interface

The processing of backscatter data
signals has been in constant evolution
and some concepts are promising.
Many research papers exist on the
subject and software manufacturers
have implemented some of the
science developed in the last 10
years. The backscatter processing

Bring back all raw backscatter
information and organise it in
a manner that allows the
information to be retrieved
must be user friendly with a potential
to access this data online at some point
in time. This is not the most exciting
step to address but having data well
organised will pay off in the future.
Because of its involvement in a similar
process for bathymetry, CHS knows the

leading to the creation of backscatter
mosaics is quite different from the
bathymetric processing workflow.
With a national bathymetric data
processing procedure using the CUBE
algorithm, CHS has a fully integrated
procedure and dataflow for depths
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Figure 1:
Backscatter
dataflow.

processing. The hardest decisions
regarding backscatter are the choice
of processing technique and the end
results. The same process must be
used for all our datasets and the result
should be good enough to answer
the needs of the majority of clients
that require signal intensity returns
from multibeam sonars. To address
the needs of a broad community,
it is necessary to develop a general
workflow that is well documented.
From the results of this process,
clients may use algorithms adapted to
their specific needs. For Hydrographic
Organisations, the usual mistake is
to try to deliver bottom classification
to specific clients. Backscatter data
can be used for various purposes
with results varying with the needs
to such an extent that it becomes
difficult, if not impossible, to satisfy
all users. For example, just in terms of
resolution, some users may want to
classify sand wave fields while others
may be interested in classifying the
crest and trough of the dunes. To
answer most of the clients’ needs, the
‘CHS’ processed backscatter will be
an intensity image and any valuable

information (roughness, etc.) with
most of the artefacts removed at the
best spatial resolution achieved by

be displayed and manipulated just like
all other typical CSAR layers (depth,
standard deviation, uncertainty, etc.).

It is necessary to develop
a general workflow that is
well documented
the sonar system, which normally
correspond to the bathymetric surface
resolution, i.e. the insonified footprint.
Managing Processed Backscatter

Bathymetry and backscatter
are strongly linked because they
come from the same source. Each
information type is processed
independently but it is possible to
merge the backscatter intensity
mosaic to the bathymetric surface
using the benefits of Caris CSAR
framework. CSAR framework was
designed by Caris to handle large
volumes of multi-dimensional and
multivariate data. Indeed the image
can be loaded as a layer where it can

Having the high definition bathymetry
collocated with the backscatter
intensity gives interesting display and
analysis possibilities. The main benefit
of storing the intensity image in Caris
BathyDatabase is to have access to
the data management capabilities
of Caris BDB. This technology is
used daily by CHS hydrographers to
access and disseminate bathymetric
information so why not extend its use
by integrating backscatter data. Using
this software technology enables CHS
to publish information on the Web
for data discovery. If it is possible for
bathymetry why not maximise the use
of the tool and put the backscatter in
there also.
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GEOSPATIAL TOOLBOX

Our geospatial toolbox is a powerful enabler for acquiring, processing
and sharing maritime geospatial data.
We are working with those engaged
globally in maritime projects to have
seamless systems that meet needs for
integrated tools to improve effectiveness in data management and produc-
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Fledermaus processing data files, and

data ﬁles and the avoidance of interme-

data types for ocean mapping and land-
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based projects.
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Basic Seafloor Classification for
CHS Products

On Canadian Hydrographic
Service charts, bottom types come
mainly from old seafloor grabs and
samplings. A minimal effort has
recently been put into collecting
samples. With decreasing resources,
the focus was on bathymetry only
and sampling the bottom is always
the first to be cut when survey time
is limited. With the latest survey
software, quick processing on board
survey vessels can reveal the seafloor
hardness. It is then possible to
collect samples at a few significant
spots based on this processing
as opposed to the traditional
systematic approach where many
samples were collected at regular
grid spacing. In fact, with only a few
samples overlaid on the intensity
image it is possible to define a basic
supervised seafloor classification
that can later be portrayed on
charts.
From Punctual Samples to Seabed
Area (SBDARE) Objects

One objective of the backscatter
intensity data processing and
management is to find a way
of bringing backscatter layer

Figure 2:
Backscatter
products.

One Source, Many Usages

Backscatter can be useful to a wide
spectrum of activities. The CHS
perspective is designed to address
the specific needs of many clients.
The research community wants to
start from the raw backscatter data in
order to develop complex processing
strategies using algorithms that need
to incorporate data only accessible
in raw sonar files. The general habitat
mapping community will most likely
use the backscatter intensity image
combined with the high definition

be systematically processed and
used in chart production systems
as area objects instead of point
features, which would be a giant
leap in hydrographic seafloor
characterisation practices. This
workflow would remain valid when
calibrated backscatter data becomes
available. CHS will work toward this
goal and make sure that all those
valuable returns from the pings
are brought into its databases and
products.
Further Reading

Start from the raw backscatter
data to develop complex
processing strategies
information on the official CHS
products. In the CHS chart
production system (based on IHO
S-57 codification), the nature of
the surface (NATSUR attribute)
can be extrapolated from the Basic
Seafloor Classification in the form
of generalised seabed area objects
SBDARE. These areas can currently
be digitised manually, but CHS
would like new tools to automatically
create seabed areas. The result of this
process would be a series of classified
seabed areas stored in the CARIS
HPD source database and available
for the final products. Official charts
will benefit from this approach with
enhanced information relative to
bottom type.

bathymetry to help understand
the ecosystems and the relation
with the living species. Finally, CHS
needs to incorporate bottom type
information on its products and use
the polygons derived from a basic
bottom classification and samples.
Polygons will be managed in a CARIS
HPD database where this source
information will be used to create
ENCs, raster and paper charts.
Conclusion

With the increase of backscatter
data collected by a range of sounding
systems, this approach would
help CHS significantly improve its
backscatter data management and
accessibility. Backscatter would

The Hydrographic Society of America, CSAR: A
new way forward with high volume bathymetry.
www.thsoa.org/hy09/0514A_04.pdf
US Hydro, 2011, Poster, Backscatter “from Ping
to Databases”: A Canadian Hydrographic Service
Perspective. Roger Côté, Louis Maltais, Richard
Sanfaçon, Canadian Hydrographic Service.
http://www.thsoa.org/us11papers.htm#7
Hydro 12, Proceedings, Cote, Roger and Maltais,
Louis and Sanfaçon, Richard (2012) Backscatter:
”From Ping to Database”, a Canadian
Hydrographic Service perspective.
http://proceedings.utwente.nl/222/
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Improving the Accuracy
of ADCP Discharge
Measurements
Automating Edge Discharge Calculation in ADCP Software
There is a key new feature in the discharge measurement software ViSea DAS that allows the user to add a bottom
profile. By doing so, side extrapolation from the start and end points of the survey track to the shore is calculated
automatically using dGPS positioning. This removes the error inherent in estimating the track to shore distance for
each individual track, which is the current method used in comparable software packages. This paper describes
research that validates this new approach.

Andrea Spitzner,
data analyst, Aqua
Vision BV, the
Netherlands

Shauna Ní
Fhlaithearta, data
analyst, Aqua
Vision BV, the
Netherlands

Figure 1: Area of
measured
discharge
(Teledyne RD
Instruments, Inc.:
WinRiver II User
Guide, P/N 9576231-00
September 2012).

DISCHARGE MEASUREMENTS
are important for the characterisation of rivers and are the basis of
many models. There are many methods to measure discharge, all of which
are limited to the measurement area
(Valentin, Kölling 1995). This excludes
the top, bottom and nearshore areas
of the profile (Figure 1). The top of
the water column is extrapolated in
the software by specifying the ADCP
depth and calculating the blanking zone. The bottom of the water
column, approximately 6%, though
measured, is excluded due to interference from side-lobes, is also extrapolated by the software. The nearshore
areas, being too shallow to survey, are
unmeasured, leaving the surveyor to
estimate the distance from the vessel
to the shore. This distance is entered
to calculate the total river width and
the nearshore discharge. As the true
bottom profile is unknown, the software contains various extrapolation
options to calculate the nearshore
discharge. The estimation of both the
bottom profile type and the distance
to shore introduces errors into the
discharge measurement.

discharge makes use of ADCPs
(Acoustic Doppler Current Profilers).
ADCPs calculate current speed and
direction based on the measurement
of the Doppler Effect. They have
four ultrasound transducers that
function both as transmitters and
receivers. During a measurement,
an ADCP is mounted on a survey
vessel (Figure 2), with the transducers
facing downwards. A sound pulse
that reflects off particles in the
water is transmitted. Change in
relative distance between the ADCP

and the particles causes a Doppler
shift, whereby the frequency of the
sound waves change. When the
reflected sound wave returns to the
transducers, the frequency shift is
measured and used to calculate the
relative velocity between the ADCP
and the particles in the water (RD
Instruments 1996).
A discharge measurement
is based on the average of a
minimum of ten transects from
shore to shore.

Measurement System

One standard method to measure
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Figure 2: Survey
vessel performing
discharge
measurement on
River Waal (the
Netherlands).

Figure 3: Example
of an imported
bottom profile in
ViSea DAS.

A combination of GNSS with RTK
(real-time kinetic) coverage and
accuracy and a motion sensor is used
to ensure accurate measurements. The
motion sensor is used to compensate
the vessel’s motion for roll, pitch and
heave and heading. These are used to
obtain accurately positioned depths,
when the positioning antenna and
the transducer are not on the same
vertical axis.
Standard Method

For the standard method, the surveyor
estimates the nearshore distance at
the start and end of each transect
and enters these values into the
software program. This estimation of
the nearshore distance introduces an
error as the surveyor must estimate
the distance visually and repeat the
exercise for each transect. As such,
the river width will vary for each
transect. The use of laser range finders
was discarded due to operational
difficulties. To minimise this source of
error, the previous version of ViSea DAS
allowed the user to insert waypoints.
In this case, the surveyor estimates
the distance once at the beginning of
the measurement and the software
uses these waypoints to calculate the
discharge for all the following transects.

Of course, in this case the bottom
geometry is still an unknown. The
software allows a choice between
triangular, square and user-specified
coefficients, to determine how the
flow area is calculated. However,
this remains an estimate.
Improved Method

ViSea DAS automatically determines
the points on the shore as a function
of the measured coordinates and

nearshore profile is measured
with land measurements
2. during high water level conditions
(in the winter months) the
deepwater profile is measured
with a vessel mounted ADCP.
The combination of these two
measurements gives a full bottom
profile. This profile (coordinates
and altitude) is then imported into
the Survey Toolbox (Figure 3). It
calculates the additional nearshore

GNSS with RTK coverage and
accuracy and a motion sensor
ensure accurate measurements
altitude from the GPS. The bottom
geometry is no longer estimated but
measured in two steps:
1. during low water level conditions
(in the summer months) the

discharge from side extrapolation
between transect start/end point and
shoreline waypoints. This removes the
inherent error in estimating the track
to shore distance for each individual
Hydro I N T E R N AT I ON A L
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Compare Q Total - ref BT
385

R2 = 0.9756; y = 11.714
Mean relative difference 0.35%
380

Visea new Q total (m3/s) - ref BT

Figure 4:
Comparison of the
total discharge
values from both
software versions.
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Figure 5:
Comparison of the
extrapolated edge
discharge values
from both software
versions.
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track, because the software uses the
same shoreline waypoint for the
calculation of the nearshore discharge
for all tracks. Additionally, the bottom
geometry
no longer needs to be estimated.
Case Study

A test measurement was used to
compare the calculated discharge
values using the previous version of
the software, where the nearshore
distance at each transect is estimated

Table 1:
Comparison of the
edge distance in
the two software
versions (estimated
in ‘ViSea old’ and
calculated in
‘ViSea new’) and
the nearshore
distances.

ViSea old
Tr.#
003
004
005
006
007
008
009
010
011
012

by the surveyor at the beginning and
end of a transect, and the new version
of the software. In this version, the
software automatically chooses the
right points on the shore from an
implemented bottom profile based
on the measured coordinates and
altitude from the GPS. The test period
included discharges ranging from 350
to 400m3s-1.

top and bottom area from these two
software versions shows no significant
difference using the bottom track as
reference. In our example, the mean
relative difference is just -0.19%.

A comparison of the discharge values
of the measured area including the

The difference between these two
analyses lies in the calculated

Edge D.
L
R
L
R
L
R
L
R
L
R

L
12.0
7.0
10.0
9.0
6.0
6.0
9.0
6.0
8.0
8.0

R
9.0
8.0
11.0
8.0
5.0
5.0
7.0
8.0
7.0
7.0

QSides
m3/s
9.8
2.2
4.9
3.5
3.4
2.6
4.1
3.5
4.1
3.0

ViSea new
Tr.#
003
004
005
006
007
008
009
010
011
012

The comparison of the total discharge
shows a mean relative difference
of 0.35% using the bottom track as
reference (Figure 4).

Edge D.
L
R
L
R
L
R
L
R
L
R

L
11.64
6.70
6.43
7.62
7.75
7.49
8.10
6.47
6.72
6.76

R
7.62
6.47
7.97
7.04
6.97
6.67
7.63
7.45
7.80
7.38

QSides
m3/s
9.0
1.0
3.3
3.5
4.6
1.1
4.6
2.4
3.2
2.2
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nearshore discharge. In our example,
comparison of the calculated
nearshore discharge from both
software versions shows a difference
of 19% using the bottom track as
reference (Figure 5). The discharge at

side are the edge distances calculated
automatically by the new feature.
Conclusion

A new feature in ADCP analysis
software automatically chooses the

Further Reading
Valentin, F.; Kölling, C. (1995). SIMKDurchflussmessungen. Wasserwirtschaft 85,
Heft 10, Pages 494-499.

The software chooses the right
points on the shore from an
implemented bottom profile
the left-hand and right-hand shore
varied greatly between the old and the
new version of extrapolation.
Table 1 shows a comparison of the edge
distances and nearshore discharges
from both software versions. On the
left-hand side are the edge distances
estimated by the surveyor, in metres,
which must be filled in by hand in
the ‘old’ version. On the right-hand

more accurate discharge value for
the unsurveyable section of a river
transect.

correct shoreline waypoints, delivering
more consistent and accurate
discharge data. The inherent error in
estimating the track to shore distance
for each individual track is removed by
automatically choosing the shoreline
waypoints as a function of measured
coordinates and altitude from the
GPS. As a result, the determination
of the nearshore discharge is
improved, ultimately resulting in a
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,z^tWΠ/ŶĐůƵĚĞƐ͗
•
•
•
•
•
•
•
•
•
•
•

^ǇƐƚĞŵĂůŝďƌĂƟŽŶ
WĂƚĐŚdĞƐƚĂůŝďƌĂƟŽŶƚŽŽůƐ
DƵůƟďĞĂŵĂŶĚĂĐŬƐĐĂƩĞƌ
ĐƋƵŝƐŝƟŽŶĂŶĚƉƌŽĐĞƐƐŝŶŐ
>ĂƐĞƌ^ĐĂŶŶĞƌ^ƵƉƉŽƌƚ
ϯϮďŝƚĂŶĚϲϰͲďŝƚŵĂŶƵĂůĂŶĚĂƵƚŽŵĂƚĞĚĚŝƟŶŐ
,Ǉh
'ĞŽĐŽĚĞƌ
dWhZĞƉŽƌƟŶŐ
WĞƌĨŽƌŵĂŶĐĞdĞƐƚ
,z^tWΠŝŶĐůƵĚĞƐŝŶƚĞƌĨĂĐĞƐƚŽ>>ŵĂƌŬĞƚůĞĂĚŝŶŐůĂƐĞƌĂŶĚ
ŵƵůƟďĞĂŵƐǇƐƚĞŵƐ
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History
Figure 1: Positions
of errant mines
broken away from
moorings during
the First World
War and recovered
in the North
Atlantic between
7 November 1918
and 9 February
1920. Plate H. In:
Results of the
Scientific
Campaigns of the
Prince of Monaco.
Vol. 84.

The Drifters
“Although the Currents of the Ocean form a most important part of hydrography, yet it is only since the introduction of
chronometers, and of celestial observations for the longitude at sea, (that is, not much more than forty years ago,) that a
competent idea of their [currents] direction and force, in any kind of detail, could be obtained.” Thus wrote Major James
Rennell in 1820 in the opening lines of his posthumously published (1832) An Investigation of the Currents of the Atlantic
Jerry Penry
land surveyor, USA

Ocean. Although the existence of oceanic currents had been known since the time of Columbus, the inability of navigators
to accurately determine their set and drift made it impossible to fully understand or map these great rivers in the sea. A

Albert E. Theberghe
Contributing
editor, HYDRO
INTERNATIONAL

few years after publication of Rennell’s work, the 1843 volume of Nautical Magazine reported that it was suggested that
’message bottles’ be used to study currents as early as 1801 and that at least 119 bottles had been recovered since that
time. The message requested that the finder report the location and date of the finding to the British Admiralty. Although
‘messages in a bottle’ had been used for centuries as a means of communication, the systematic use of drifting bottles as
a scientific tool capable of multiplying observations appears to have originated with this project.
IN 1845, THE UNITED STATES
entered the arena of oceanic current
studies when the United States Coast
Survey embarked on a programme of
systematic study of the Gulf Stream.
The following year the Coast Survey
added the use of drift bottles, possibly
inspired by the British work, to its
array of observational techniques.
The main objective of the Coast
Survey was to refine mapping of
the Gulf Stream. The success of the

experiment after launching the
bottles depended upon four main
factors: 1) knowing location of launch
point; 2) someone finding the bottle;
3) a record of its location; and 4)
the date that it was discovered. The
latter two could provide not only
the direction of the ocean current,
but also an estimate of its velocity
assuming that the bottle was found
within a day or two of washing up on
a beach somewhere.

The first Coast Survey bottles were
tossed into the Gulf Stream from the
Coast Survey Brig Washington on
27 July 1846. Eleven months later,
one bottle was discovered on the
beach near Kerry, Ireland on
27 June 1847. Two British bottles set
adrift off the mid-Atlantic coast of
the United States in June 1819, had
almost identical transit times with
one landing on the coast of Ireland
and the other in the Azores. Two
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thrown overboard only a few miles
from the site of the 2010 Deepwater
Horizon oil spill disaster. If that
oil had discharged on the surface,
this drift bottle indicated that it would
have probably covered the beaches of
the Atlantic coast of Florida.

other bottles from a different group
were launched that same year inside
the Gulf Stream, but closer to shore.
Their journeys were less spectacular,
arriving at Nag’s Head, North
Carolina, in just a few days.
On 8 April 1854, drift bottles were
launched from the Coast Survey
Steamer Walker at Latitude 28º57’
North, Longitude 88º15’ West, in
the Gulf of Mexico approximately
78 miles southeast from the tip of
Louisiana. Two months later on 6
June 1854, a beachcomber found one

of these bottles on the eastern shore
of Florida. Aside from the location
of the discovery, the finder of this
bottle added valuable information
that indicated he had been through
the same area just four days earlier
and had not previously seen the
bottle. This bottle travelled at least
750 miles in the span of 59 days.
While this information seems crude
by today’s standards, this observation
was the first proof of the Loop
Current and that waters of the Gulf
Stream debouched from the Gulf of
Mexico. As a side note, this bottle was

Figure 2: Voyage To
Inner Space Exploring the Seas
With NOAA
Collect.

A bottle thrown from the Coast
Survey Schooner Gallatin on 30
October 1854, at Latitude 40º26’30”,
Longitude 73º50’ West, off the coast
of New York was discovered on the
beach at Santa Cruz, Graciosa Island,
Azores, on 13 June 1855. Another
bottle that had been released by the
Gallatin that same day at Latitude
40º23’ North, Longitude 73º53’ West,
was discovered on the shore of North
Caicos Island in the Caribbean on 20
November 1856. This bottle almost
completed the circuit of the North
Atlantic Gyre.
The use of a ship’s set and drift, drift
bottles, and other forms of drifting
objects have been used for ocean-wide
studies, regional studies and local
studies for over two centuries. Initially
these studies were used to improve
maritime navigation but over the
years have evolved to fisheries studies
and various physical oceanographic
studies. Heavy use of drift bottles for
ocean-wide or regional studies was
made in the 1950s through about
1970 on projects with acronyms such
as the international North Pacific
NORPAC project, the regional CalCofi
cruises conducted off the California
coast by the Scripps Institution
of Oceanography and Bureau of
Commercial Fisheries, and Bureau
of Commercial Fisheries projects in
the Gulf of Maine and Georges Bank.
Beginning in 2000, Fisheries and
Oceans Canada released thousands of
drift bottles in the Arctic Ocean and
surrounding areas to study currents
in the Arctic. Because of the low
percentage of drift bottles that are
actually recovered, they were usually
released in large quantities, sometimes
numbering into the thousands.

Figure 3: Preparing
drift bottles for
launching from
USC&GS Ship
Explorer.

Supplementing drift bottle
programmes, accidental cargo
releases from ships, however, have
generated valuable information in the
past couple of decades. In late May
of 1990, the container ship Hansa
Carrier encountered a severe storm
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in the area of Latitude 48º North,
Longitude 161º West while travelling
between Korea and the United States.
Twenty-one containers were swept
off the ship by large waves with five
of them containing Nike running
shoes. Four of the shoe containers
were known to have broken open
and dispersed more than 60,000
shoes into the Pacific. The following
winter more than 1,300 of these shoes
were reported to have washed up
on the shores of Vancouver Island,
Washington, and Oregon.
Less than two years later on 10
January 1992, another container
vessel crossing the stormy North
Pacific between Hong Kong and

ripped open as it hit the water. Ten
months later an array of blue turtles,
yellow ducks, green frogs and red
beavers began washing ashore near
Sitka, Alaska, providing yet another
source of valuable data through
accidental circumstances. To this day
these bathtub toys are continuing to
wash up on the shores all around the
earth, including the eastern shore of
the United States.
The recovery rate for far offshore
releases of drift bottles and accidental
cargo losses has proven to be just
less than 3%. Further inshore, this
percentage improves to sometimes
over 10%. The remaining items have
either been picked up individually

‘Message in a bottle’ replaced
by drift cards
Tacoma, Washington, lost a dozen
containers at Latitude 44.7º North,
Longitude 178º East. At least one
container containing an estimated
29,000 small plastic bathtub toys was

Figure 4: Card
enclosed in drift
bottle directing
finder to break the
bottle.

and not reported, or are still out
there continuing their wayward
drift. Through drifter studies,
researchers have learned that ocean
surface currents can be chaotically

changeable. Two identical items
released at the same location and at
the same time can end up in vastly
different areas. Severe storms that
alter normal weather patterns
also play an important role in the
movement of drift items.
Today, satellite-tracked arrays such
as the ARGO profiling drifter floats
and the Global Surface Drifter buoys
and floats monitor the deep ocean
basins for currents, temperature and
other parameters. However, many
conservation agencies continue to use
drift items to track the movements of
the ocean for things such as fish egg
and larva tracking or to simulate the
trajectories of potential catastrophic
oil or chemical spills. For certain
purposes, the preferred item now used
for tracking movements are drift cards.
These cards are usually constructed
from bio-degradable material,
coloured red or orange, and placed
in waterproof envelopes. Although
early drift cards were made of plastic,
the biodegradable material currently
used dissolves after a period of time
mitigating the possibility of harming
marine life or adding more waste
material to the oceans. These cards
can be dropped in large quantities
from aircraft, and it is assumed that
the cards have less friction upon
the surface of the water than the
traditional bottles whose trajectories
could be affected by wind. In a way
though, the replacement of the drift
bottle is sad as many have dreamed of
finding a ‘message in a bottle’.
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Figure 5: Clarence
E. ‘Pete’ Pedersen
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bottle operations
on the USC&GS
Explorer.
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Business
Figure 1: Ship and
survey equipment.

Figure 2: Working
in the laboratory.

Offshore Surface
Geochemical Survey (OSGS)
VNIIOkeangeologia
The all-Russian Scientific Research
Institute for Geology & Mineral
Resources of the Ocean
(VNIIOkeangeologia) is situated in St.
Dmitry
Kaminskiy PhD

Petersburg, Russia and is currently the

head of the
international
department,
VNIIOkeangeologia,
Russia

leading scientific organisation of the
Russian Federation Ministry for Natural
Resources in the field of geological
studies of the continental shelf, the
Ocean, the Arctic and the Antarctic.

Petr Semenov PhD
senior scientist,
VNIIOkeangeologia,
Russia

Tatiana Matveeva
chief of the
Laboratory for
unconventional
hydrocarbon
resources,
VNIIOkeangeologia,
Russia

THE INSTITUTE WAS
established in 1948 in Leningrad (now
Saint Petersburg) to carry out geological surveys and mineral prospecting on the coast and islands of the
Soviet Arctic. Ores in theTaimyr-Norilsk region, diamonds of Yakutia, oil
of Northern Siberia and the minerals on the islands of the Arctic Ocean
were discovered and exploited. The
Institute has mainly been responsible
for implementing the national programme of geological research of the
South Polar region of the Earth since
the first Soviet Antarctic Expedition
(1955-56).

In the 1960s, the Institute and its
expeditions launched a systematic
geological and geophysical research
study of the Arctic Ocean solving
geopolitical and resource problems of
national importance.
Nowadays, VNIIOkenageologia
provides a wide range of services in
the fields of geology, geophysics and
geochemistry including offshore
prospecting of hydrocarbon fields (oil,
gas, gas hydrates), geological
engineering, seismological research
and laboratory analyses. Our
experience was gained in various
global waters, from the Arctic Ocean
to tropical seas.
VNIIOkeangeologia has many
scientific experts: it has an
associate member of the Russian
Academy of Sciences, 23 Doctors of
Science (DSc) and almost 70 PhD
graduates.
In recent years we have focused our
attention on complex offshore
geochemical surveys. Why?
Oil companies have a wide range of
technologies to help them locate oil
and gas reservoirs deep beneath land

and sea. But this search remains a
complex business. Success is never
certain.
In the early days of oil exploration, oil
companies and prospectors really had
no idea what they were looking for.
They focused their search on areas
near seepages, where hydrocarbons
bubbled up naturally in pools. Then
they sunk a drill and hoped for the
best. The rate of success has improved
greatly since those early discoveries,
from 10% or less to more like 50%.
Drilling is still the only sure way to
find out whether there is oil or gas
down there. But drilling is very
expensive. Each project can cost tens
of millions of dollars or more. So
before drilling, it is very important to
improve the odds for success as much
as possible.
The main targets of the modern
offshore surface geochemical surveys
include mapping the presence and
distribution of oil and gas seepage
indications in order to identify areas
with a high potential for petroleum
reservoirs. Another side of the survey
is to reduce the areas to be searched
by helping to focus exploration efforts
on highly promising areas with
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respect to hydrocarbons. The OSGS
also enables the prediction of the oil
versus gas potential of prospective
structures.
VNIIOkeangeologia has been developing offshore surface geochemical
exploration methodologies through
cooperative programmes with the oil
industry for the last 10 years. During
this period, VNIIOkeangeologia
performed various geological and
geochemical surveys, not only for the
Ministry of natural resources and
ecology of the Russian Federation but
also for large Russian and international oil companies (including
GAZPROM, ROSNEFT and ExxonMobil). These activities have provided
our team with unique experience in
interpreting offshore surface
geochemical data. During the last
decade, more than 40,000 samples
have been analysed from the Arctic
seas offshore Russia, the South China
Sea, and the Sea of Okhotsk.
Geochemical surveys and the
prediction of hydrocarbon deposits
are based on the property of hydrocarbon systems to form
lithogeochemical anomalies within as
well as on subsurface sedimentary
rocks and the surface air layer. In
subaqueous conditions this means
surface sediments and bottom waters.
Offshore surface geochemical surveys
provided by VNIIOkeangeologia are a
mix of ‘light’ geophysical, geological
and laboratory work that enable us to
find geochemical anomalies of
gaseous and liquid hydrocarbons in
bottom sediments and makes it

possible to determine a correlation
between them and the presumed
hydrocarbons reservoir.
Offshore surface geochemical survey
(OSGS) is useful at both the initial
(before seismic survey) and the final
(before drilling) stages of exploration
work because it gives a chance to
evaluate the oil and gas potential of the
area being studied as well as outlining
the perspective structures. Sometimes
OSGS is called ‘unconventional’,
despite being used by the largest oil
companies and smallest independents,
as a method to explore for oil and gas.
Geophysicists are often inclined to
criticise the SGC as giving conflicting
results. But it is well known that
different geophysical teams can reach
totally different conclusions as a result
of interpreting the same seismic data.
So we believe that the correct
conclusion is the point of adequate
and sophisticated interpretation of
any dataset. For OSGC one of the
most important things is to discriminate thermogenic signatures caused
by migration of hydrocarbons from
petroleum deposits against the signal
of hydrocarbons belonging to recent
OM produced during diagenesis.
There are several ways of planning the
OSGS according to the results
expected and local geological settings.
If data of seismic profiling and
multibeam echo sounding and/or
side scanning is available, sampling
stations are outlined over the
geophysical anomalies indicative of
seabed seepage. If the OSGS is the
first stage of exploration work it is

relevant to carry out aerial mapping
of the water area being studied.
Needless to say, this sort of study is
much less expensive and far less
damaging to the environment than
random drilling.
Outcomes of the OSGS are
summarised interpretive products
that combine the different
information into a complex map
which clearly shows the magnitude
and compositional signature of a
range of datasets acquired during the
survey. Products include projecting
compositional geochemical data
acquired utilising advanced methods
of gas chromatography (GC), gas
chromatography mass-spectrometry
(GC/MS), total scanning fluorescence
(TSF) and maps summarising
anomalies. Summary maps may also
include regional geologic or structural
data.

Figure 4:
Geochemical map
of methane
anomalies.

High-resolution geophysical interpretations are compiled onto seabed
features and shallow structural interpretations to overlay geochemical
survey maps. Seabed features maps
include seep mounds, mud volcanoes,
pockmarks and other information
mapped from multibeam side-scan
sonar data. Structural interpretations
include a map of faults, fractures,
channels, gas charged zones and
other subsurface features mapped
from the high-resolution geophysical
data.

vniio.ru
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Figure 3: A large
part of the
company’s work
consists of
mapping gas and
seepage.
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Organisations
Figure 1: IC-ENC
membership.

Figure 2:
Inconsistent
application of
SCAMIN and
horizontal
inconsistency.

Harmonising the
Production of ENCs
The International Centre for ENCs (IC-ENC)
The International Centre for ENCs
(IC-ENC) was set up in 2002 with a
remit to assist Hydrographic Offices in
harmonising the production and
Captain N.P. (Peter)
Kortenoeven,

distribution of high-quality ENCs. This

IC-ENC chairman;
Hydrographer, The
Netherlands

is achieved through ENC validation
and distribution processes, always
with the mariner in mind. The recent
launch of the IC-ENC ENC Validation
training course formalises the
provision of this knowledge and

Laura Tyzack,
IC-ENC, UK

expertise to its members. IC-ENC has
recently announced its 29th member,
and its combined ENC folio now
exceeds 5,000 ENCs.
IC-ENC IS A REGIONAL ENC
Coordinating Centre (RENC), established to support the achievement of
the IHO’s Worldwide Electronic Navigational Chart Database (WEND)
Principles. As a low cost, not for
profit RENC and international centre of excellence, IC-ENC operates to
provide each member Hydrographic

Office (HO) with comprehensive and
independent quality assurance of
their ENC data before it is distributed to the market. This is achieved
through the provision of four main
services to each HO:
• ENC Production Support
• Independent ENC Validation
• ENC Distribution
• ENC Revenue Management.
IC-ENC is lead by an independent
chairman, who works closely with
the IC-ENC general manager to
ensure the policies and goals set
by the IC-ENC Steering Committee
are achieved. All member nations
can participate in the Steering
Committee, as well as Technical
and Commercial Working Group
meetings, attended by both IC-ENC
staff and specialists from the member
HOs, which recommend policies to
the Steering Committee.
At present, IC-ENC has 29 member
HOs, with new nations joining
on a regular basis. IC-ENC has 12
members of staff across two offices,
the headquarters in the United
Kingdom and a regional office in
Australia. An additional office is being
considered in Latin America to offer

closer support to the members in this
region.
ENC Validation

The IC-ENC Validation team
operates to policies which are based
on improving and maintaining
a consistent ENC dataset for the
mariner, rather than just ensuring
conformance to international
standards. This is achieved through
defined working practices and
specialised training. As a result,
the IC-ENC Validation team have
now completed over 70,000 ENC
validations. The working practices
set out the validation procedures
and assessments, which include how
the ENC will display and perform on
an ECDIS. In addition, the IC-ENC
technical manager contributes
towards the improvement of the
international ENC standards by
frequently representing IC-ENC at
IHO Standard development meetings.
The IC-ENC Validation team assesses
an ENC’s data structure against both
S-57 and S-58 standards, through
the use of several validation software
tools, including SevenC’s Analyzer and
Designer, Jeppesen’s dKart Inspector,
and bespoke internal software. Each
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Figure 3: IC-ENC technical manager, Richard Fowle, on a technical visit to Cuba.

validation software tool generates
error messages, which are inspected
and categorised according to
IC-ENC’s policy regarding the impact
to the user. IC-ENC maintains the
IC-ENC Errors Database; a database
of validation tool errors, which
provides an explanation of each
error’s meaning, significance and
action to be taken. This is available to
all IC-ENC members.
Consistency between neighbouring
and overlapping ENCs is vital for safe
navigation. However, it can vary for
a number of reasons, particularly
between producing nations. This
is why the IC-ENC Validation team
puts a strong focus on assessing the
consistency of data, accounting for
the purpose of the ENC, voyage routes,
prominent navigation features and so
on. In addition, an assessment is made
to identify gaps or overlaps between
adjoining ENC data. Gaps or overlaps
in adjoining ENC data can cause
serious problems for ECDIS users, so
immediate remedial action would be
required by the producing nation.
Each ENC is then visually assessed
using two widely used ECDIS; eGlobe
and Transas. The assessment includes
checking the application of SCAMIN,
clarity, and general usability of the
ENC. Additional checks include the
assessment of datums, compilation
scales, additional text and picture
files, and CATZOC suitability (values
used to describe the quality of
bathymetric data).
Following the validation of each
ENC, IC-ENC members receive a
comprehensive feedback report

Figure 4: IC-ENC course instructor and data manager, Michael Hawes, delivering a practical
training session.

that highlights any data issues that
could impact the mariner, along with
recommendations for improvement.
IC-ENC can offer further advice to
the member if required, but does not
edit any data. The responsibility for
the ENC remains with the producing
nation at all times.
ENC Distribution

Once an ENC has been accepted for
release, IC-ENC makes it available
to its Value Added Resellers (VARs).
These VAR companies bring together
ENCs from a variety of sources,
and then supply ENCs to the users.
IC-ENC retains just USD1 per sale
of each ENC annual subscription to
cover operating costs. The IC-ENC
commercial manager is currently
exploring options for use of the
members’ ENC data beyond just
navigation. Proposals for using
the ENC data in new ways will be
presented to the Steering Committee
meeting later this year.
Capacity Building

IC-ENC has recently launched an
ENC Validation training course as
part of a capacity building initiative.
The course is available to all IC-ENC
member HOs in order to enhance
the level of understanding and ENC
quality assurance amongst members’
ENC production teams. The costs of
participation (travel, accommodation
and subsistence) are met from the
central IC-ENC budget.
The training course consists of 12
modules, involving a variety of both
theory and practical based learning
exercises. The aims and objectives of
the course are:

• To introduce course delegates to
ENC Production and the roles and
responsibilities of IC-ENC
• To provide course delegates with
a detailed understanding of ENC
Validation
• To provide course delegates with
the knowledge and skills required
to carry out ENC validation at their
home ENC production offices.
The Future

IC-ENC is actively seeking to increase
its membership, and therefore ENC
coverage, as well as continuing to
provide a valuable service to its
members. This in turn will bring
greater economies of scale to its
operations, and further financial
efficiencies, allowing IC-ENC to
further reduce its USD1 cost recovery
fee. Additionally, IC-ENC will
continue to provide further training
opportunities to its members,
improving the understanding of ENC
validation.

www.ic-enc.org
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Figure 5: Technical
Experts Working
Group 2012.
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Visited for You
Social Events

Canadian Hydrographic
Conference 2014
In many ways, the 2014 Canadian Hydrographic Conference (CHC2014) was a departure from tradition.
This bi-annual event, Canada’s turn in the ongoing US-Canada hydrographic conference series, saw a
change in venue, a change in format, a refocusing of content and a step away from extravagance.
Presented by the Canadian
Hydrographic Association
and co-hosted by the Marine
Institute of Memorial University,
CHC2014, the event that
according to tradition would
have taken place in Ottawa this
year, went east instead to the
city of St. John’s, on the island of
Newfoundland. St. John’s was
chosen in-part because of its role
in supporting Atlantic Canada’s
offshore petroleum sector.

addresses by Canadian and
US Hydrographers. Instead,
the conference chair and
president of CHA, Rob Hare,
offered a sincere welcome with
a brief venue orientation and
then went straight to the first
technical session. Attendance
was around the 200 mark and
while somewhat lean from
the public sector side, there
was a noticeable increase in
student participation. Another
departure from tradition was the
absence of an overall conference
theme. Did it matter? It most
likely did not as the technical
sessions carried the programme.

The Programme

Figure 1: Organising Committee (left to right) Rob Hare, Sherry Del Rizzo, Derrick Peyton.

Served up in plenary, the
sessions (ten in all) carried
insightful papers, which
addressed the following topics:
Positioning — Canadian
and US challenges in the
horizontal and vertical; Survey
Planning and the Big Picture;
Surveys and Charting; New
Applications and Methods
for Hydrographic Systems;
Data Processing; Advances in
Instruments and Methods; The
Nearshore Environment —
Data Capture and Challenges;
Data Management; and From
Acquisition to Uncertainty. The
technical sessions, plus a panel
discussion on Training and
Certification in North America
were mixed with workshops, a
dedicated poster session and
on-the-water demonstrations
and were all very well attended.
The on-water-demonstrations
featured a purpose-built (in New
Zealand) survey catamaran
running an R2Sonic multibeam
system and a chartered vessel
supporting EdgeTech’s new
bathymetric side-scan system.

Figure 2: On-The-Water Demonstrations.

Figure 3: Shanties on St. John’s Waterfront.

A Departure from Tradition

Gone was the lengthy opening
ceremony with introductions,
keynote speaker, and

CHC2014 was well sponsored
with Kongsberg Maritime
hosting the Monday evening
Icebreaker reception and
ESRI the Exhibitor Evening on
Tuesday. With the venue located
in the heart of downtown St.
John’s and the notorious George
Street entertainment district
nearby, delegates could find
plenty of local fare and live
music within a short walk. Yet
another departure from CHC
tradition was the absence
of a gala dinner, however,
this simply opened up the
possibilities to further explore
the warm hospitality St. John’s,
Newfoundland and Labrador
had to offer.
All of the Marine Institute
students who attended the
conference were able to
network with prospective
employers and all were offered
term employment for the
coming field season.
Perhaps a sign of the times,
CHC2014 proved that it was
possible to deliver a good
quality conference without
all the extras, with support
from Rolls-Royce, Fugro, IIC
Technologies and Jeppesen.
Andrew Leyzack
Regional correspondent,
Hydro international

1. www.chc2014.ca
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2014

Interest in AUVs continues to increase, and the latest developments indicate that
the range of applications is becoming wider all the time. A special AUV edition of
Hydro International, to be published in the autumn of 2014, will provide an overview of current – and future – uses for AUVs.

€12,00

Pre-order your edition online at www.geomares.nl/store

Advertising
To learn more about the circulation of this publication and the various
advertisement packages on offer, contact our account manager Herma

No. MH008

Lenten: herma.lenten@geomares.nl

Naamloos-3
1
HYD0414_Visted_for_you
38

12-05-2014 14:01:11
14:03:39

Products

UTEC Doubles its AUV Fleet
UTEC Survey, USA, has doubled its AUV fleet to four vehicles in response to increasing
demand for its AUV services. The company now operates a fleet of identically equipped
1,000m rated AUV systems. The fleet offers enhanced subsea positioning, robust
operational performance, low logistics
designed for dual mode operations utilising
client’s vessels of opportunity.
http://bit.ly/1my9PmY
The UTEC AUV.

Hydrographic Event Management Tool
The USGS, USA, has released a web-based geospatial service known as the Hydrography
Event Management (HEM) Tools. It allows users to create, edit and display geospatial
markers, called Events, that are referenced to the National Hydrography Dataset (NHD).
Events can be customised by the user to represent nearly any water-related feature.
http://bit.ly/1my9Y9P

IMU-KVH1750 Added to SPAN Line

UK-based Kongsberg GeoActoustics has
delivered a GeoChirp 3D sub-bottom
profiler to China. The First Institute
of Oceanography (FIO), in Qingdao is
its first commercial customer. China’s
internationally reputed research
institution is looking forward to
applying the technology in its line of
research. The product provides three
dimensional acoustical images of
shallow sub-seabed structures and
buried objects. It transfers the principles
of conventional 3D reflection seismics,
used in hydrocarbon exploration, to
high-resolution chirp sub-bottom
profiler technology.
http://bit.ly/1my9Gjo

A buried object consisting of a small metal plate
attached to a wooden pole.

No 3488

NovAtel, Canada, has added the IMU-KVH1750 as an
inertial measurement unit (IMU) option to its SPAN
GNSS/INS line of positioning products. The IMU-KVH1750
is a high-performance commercial off-the-shelf (COTS)
sensor that offers excellent bias stability and repeatability.
It incorporates KVH’s DSP-1750 precision fibre optic gyro
with very low noise MEMS accelerometers. Commercially
exportable, the IMU-KVH1750 integrates easily with
NovAtel’s OEM6 series of receivers to provide a tightly
coupled 3D navigation solution.
The IMU-KVH1750 inertial measurement unit. http://bit.ly/1kSAAOU

GeoChirp 3D Subbottom Profiler
Delivered to China
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Forward-looking
Sonar Upgrade
FarSounder will be launching a software
upgrade for its FarSounder-500 and
FarSounder-1000 forward-looking navigation
sonar. The upgrade will increase the intuitive
nature of the information and enhance
users’ understanding of the obstacles and
seabed ahead of their ship. The full release
will be announced at SMM Hamburg and
the Monaco Yacht Show later this year.
http://bit.ly/1myaUev

Only 5% of the world’s
oceans have been explored.
That leaves 95% for you.
NovAtel’s SPAN ® GNSS/INS marine positioning technology
provides precise 3D position, velocity and attitude measurements
– the perfect solution for systems exploring and mapping the
ocean depths.
OEM options range from miniature, entry-level choices
for compact, shallow-water systems to high-grade options
for deep-water hydrographic surveys. Complete workflow
solutions, with GNSS and IMU hardware and post-processing
software, provide the performance your application demands.

Improved navigation using a forward-looking sonar.

MMT FOCUS-2
Systems Upgrade
MacArtney, Denmark, has performed a
major upgrade of two FOCUS-2 ROTV
systems belonging to Swedish marine
survey contractor, MMT. Both vehicles
have been fitted with a multibeam echo
sounder, an inertial navigation system
and a doppler velocity log to carry out
geophysical survey missions for clients
within oil, gas and renewable energy
industries.
http://bit.ly/1mya5Cp

Learn more at NovAtel.com/marine

No 3319

Integrate success into your

.
The FOCUS-2 ROTV.
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Tsunami Monitoring System Successfully HYPACK
Completes Trial Observation
Partners with
Oceanscience
Group
JAMSTEC, Japan, has demonstrated the effectiveness of the new ocean bottom tsunameter
(the Vector TsunaMeter, VTM), which
can estimate the tsunami propagation
vector based on the ocean dynamo
effects. Early on the morning of 3 April
2014, this system successfully caught
the tsunami waves propagating towards
Japan in real-time after an earthquake
struck off the coast of northern Chile on
2 April 2014 (Japanese time).
http://bit.ly/1mybkS5
The principle of the tsunami monitoring system.

Low-frequency Acoustic Pinger
JW Fishers, USA, has recently added a new low-frequency pinger to its line of acoustic
devices. The new model has a significantly longer transmission range (3 to 6 miles
compared to 2,000-3,000 feet for a conventional pinger), a longer battery life and a
variety of other new features including delayed start which allows the pinger to lie
dormant for up to a year before beginning to transmit.
http://bit.ly/1myawwy

The Oceanscience Group has
been appointed as an authorised
HYPACK manufacturing partner,
to further strengthen the available
options for the Z-Boat 1800 remotely
operated hydrographic survey boat.
Oceanscience can now supply its topspecification single beam and sidescan-equipped Z-Boats as a full turnkey
package including HYPACK software.
http://bit.ly/1myahl2

More product news

www.hydro-international.com/
news/productnews.php

No 3490
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Societies

Hydrographic Society Benelux
Hydrographic Society
Benelux on Social Media

The Hydrographic Society
Benelux (HSB) has contact with
professionals during various
workshops and meetings, however, they also meet virtually.
For this purpose, Facebook and
LinkedIn are valuable channels
that can strengthen the professional links and experiences.
Announcements of workshops,
as well as other fun and useful
facts, are available on Facebook
( 1).

Facebook group of the Hydrographic Society
Benelux.

Announcements about workshops and papers are also available via the LinkedIn group (
2). Professional discussions
are encouraged here. Are you
looking for advice, equipment,
or do you want to share information? Make use of the group!
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nnee RD
R Instruments is
moore
mo
mor
more
ree tthan
thhhan Doppler technology.
Ouur Citadel
Ou
Our
C
family of Conductivity, TTemperature,
mperature, and
Depth
D
e (CTD) sensors offers users a robust and reliable
liab
solution, backed by Teledyne RDI’s legendary service and
support. And now—our Citadel CTD has been interfaced
with our Workhorse ADCP, providing users with the ability to measure both physical and chemical properties via
a single deployment.

Learn more at: www.rdinstruments.com/citadel.aspx

No 3496

LinkedIn group of the Hydrographic Society
Benelux.

Join the online groups.
Nowadays, working together
in a profession also works very
well online. If you have any
further requests or ideas, just
leave a message!
1. www.facebook.com/
HydrographicSocietyBenelux
2. http://linkd.in/1opmLbC
3. www.hydrographic
societybenelux.eu
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UNDERWATER
COMMUNICATION
AND POSITIONING
SOLUTIONS

S2C TECHNOLOGY: COMMUNICATION AND TRACKING COMBINED





time, space and cost-saving solutions
low power consumption for autonomous operations
advanced data delivery algorithms, addressing and networking, remotely conﬁgurable settings
extendable platform with multiple conﬁguration options: power-saving Wake Up module,
acoustic releaser, additional sensors, custom solutions, OEM versions available
USBL POSITIONING SYSTEMS

LBL POSITIONING SYSTEMS

simultaneous positioning and communication no need to switch between positioning mode
and modem mode

highly accurate, precise and stable
performance

 SiNAPS software – USBL positioning made
simple and ﬂexible
 reliable data transmissions
 range: up to 8000 m
 accuracy: up to 0.04 degrees

 multiple target tracking
 range: up to 8000 m
 accuracy: better than 0.01 m

UNDERWATER ACOUSTIC MODEMS
reliable data transmissions even in adverse
conditions, speicial edition for developers, S2C
communication and positioning emulator for
free with every purchase





range: up to 8000 m
depth: up to 6000 m
data rate: up to 31.2 kbps
bit error rate: better than 10-10

tel.: +49 30 4679 862-0
fax: +49 30 4679 862-01

available late Q2,
2014

sales@evologics.de
evologics.de

No. 3483

EvoLogics GmbH
Ackerstrasse 76,
13355 Berlin, Germany

NEW M-SERIES
‘MINI‘ MODEMS
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Agenda
JUNE

JULY

28. Hydrographentag

Teledyne RESON Training

Lubeck, Germany
02-04 June
For more information:
E: vortrag.ht@dhyg.de
W: www.dhyg.de/ht2014

London, UK
21-25 July
For more information:
W: http://bit.ly/1ic9yxb

Seiche PAM course
Plymouth, UK
02-04 June
For more information:
E: sarah@seiche.eu.com
W: http://www.seiche.com

CARIS 2014
Brest, France
02-06 June
For more information:
W: www.caris.com/caris2014

Energy Ocean
Atlantic City, NJ, USA
03-05 June
For more information:
E: kleighton@accessintel.com
W: www.energyocean.com/

Seawork International
Southampton, UK
10-12 June
For more information:
W: www.seawork.com

GeoMaritime APAC

AUGUST
Maritime Security 2014 West
Tacoma, USA
18-20 August
For more information:
E: wlusk@maritimesecurityoutlook.com
W: www.maritimesecuritywest.com

SEPTEMBER
Oceanology International
China 2014
Shanghai, China
03-05 September
For more information:
W: www.oichina.com.cn/en/
Hamburg, Germany
09-12 September
For more information:
W: http://smm-hamburg.com/

Deep-Water Circulation
Congress
Ghent, Belgium
10-12 September
For more information:
E: 2dwc@ugent.be
W: www.2dwc.ugent.be

ADCPs in Action 2014

OCEANS’14 MTS/IEEE

Utrecht, The Netherlands
11-12 June
For more information:
E: info@aquavision.nl
W: www.aquavision.nl

St. John’s, Newfoundland
and Labrador, Canada
14-19 September
For more information:
E: info@oceans14mtsieeestjohns.org
W: www.oceans14mtsieeestjohns.org

Antibes, France
19-20 June
For more information:
W: http://conta.cc/1hHliI9

Deep-Water Circulation
Congress
Ghent, Belgium
10-12 September
For more information:
E: 2dwc@ugent.be
W: www.2dwc.ugent.be

OCTOBER
Extraordinary International
Hydrographic Conference
(EIHC)
Monaco
06-10 October
For more information:
W: www.iho.int

Maritime Security 2014 West
Tacoma, USA
18-20 August
For more information:
E: wlusk@maritimesecurityoutlook.com
W: www.maritimesecuritywest.com

APRIL

Inmartech
Corvallis, Oregon, USA
18-21 November
For more information:
W: www.inmartech2014.com

DECEMBER
Ocean Tech South China Sea
(SCS) Expo & Forum 2014
Guangzhou, China
10-12 December
For more information:
E: daniel.shi@informa.com
W: www.maritimeshows.com/
oceantech

Ocean Business
Southampton, UK
14-16 April
For more information:
W: www.oceanbusiness.com

SEPTEMBER
Shallow Survey 2015
Plymouth, UK
14-18 September
For more information:
W: www.shallowsurvey2015.org

JANUARY 2015
HYPACK 2015

Sea Tech Week 2014
Brest, France
13-17 October
For more information:
E: seatechweek@brestmetropole-oceane.fr
W: www.seatechweek-brest.org

SMM 2014

Singapore
10-11 June
For more information:
W: www.geo-maritimeapac.com

Underwater Navigation
Training

SEPTEMBER

San Antonio, TX, USA
05-08 January
For more information:
E: sales@hypack.com
W: www.hypack.com

FEBRUARY

Offshore Energy

Euromaritime 2015

Amsterdam, The Netherlands
28-29 October
For more information:
E: oe@offshore-energy.biz
W: www.offshore-energy.biz

Paris, France
03-05 February
For more information:
E: sabrina.jonas@euromaritime.fr
W: www.euromaritime-expos.com

MARCH

Hydro14
Aberdeen, UK
28-30 October
For more information:
W: www.hydrographicsociety.org

NOVEMBER

US Hydro 2015
Gaylord Hotel, National
Harbor, USA
16-19 March
For more information:
W: www.thsoa.org

5th PLOCAN Glider School
Gran Canaria, Spain
17-22 November
For more information:
W: www.gliderschool.eu

Teledyne RESON Training
Santa Barbara, USA
08-14 November
For more information:
W: http://bit.ly/1ic9QnS

Calendar Notices
Please send notices at least 3 months before the event date
to: Trea Fledderus, marketing assistant
E: trea.fledderus@geomares.nl
For extended information on the shows mentioned on this
page, see our website: www.hydro-international.com
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Insider’s View

Is Modern Digital
Navigation a Profession?
The US Congress passed legislation to preserve national infrastructure as a
back-up for GPS on 4 April 2014; spookily the Russian GLONASS system suffered
an almost immediate 11 hour outage. This is possibly the first time that an entire
GNSS constellation failed - rumours abound that it was due to a solar storm, a
cyber-attack or corrupt data. The vulnerabilities of space-based PNT (position,
navigation and time) systems cause much debate beyond this Insider’s View
– the point is that a GNSS system can and did fail. So what is the takeaway for
the hydrographers, cartographers and navigators of our digital era?
EAB
The Editorial Advisory Board (EAB) of
Hydro INTERNATIONAL consists of
professionals, from various fields,
who independently make
recommendations on potential authors
and specific topics. The EAB members
also contribute to this column. The
EAB is served on a non-committal
basis.

Rear admiral Chris Andreasen
(retd)
NGA Maritime Safety Office (USA)

Michael Bergmann
Director Maritime Industry
Affairs and Services, Jeppesen

Rear Admiral Gerd Glang
Director, Office of Coast Survey,
National Oceanic and Atmospheric
Administration, USA

Rear admiral Dr Neil Guy (retd)
Maritime affairs and hydrographic
consultant (South Africa)

Dr John K. Hall (retd)
Geological Survey of Israel (Israel)

Capt Abri Kampfer
Hydrographer SA Navy (South Africa)

Nick Lambert
Director, Nick Lambert Associates Ltd
(UK)

Prof. Dr Mohd Razali Mahmud
Director of the Centre for
Hydrographic Studies, Faculty of
Geoinformation Science and
Engineering of the Universiti Teknologi
Malaysia (Malaysia)

Edward J. Saade
President/managing director, Fugro
Earth Data, Inc. (USA)

Luis Salgado
President, Desmar Ltd (Chile)

Mark Sinclair
Managing director Fugro LADS
Corporation (Australia), and President
Fugro LADS Incorporated (USA)

Digital navigation is truly with us, we
are about halfway through the IMO’s
timeline for ECDIS mandation and
transitioning to paperless bridges
in steadily increasing numbers
whilst the same technology has
been adopted by wider society.
Advanced societies are increasingly
dependent on the internet, laptops,
tablets and smartphones, which
also fuel the rapid growth of
developing economies such that
many governments cite PNT as
a component of critical national
infrastructure. How well have
the ‘operators’ of those handheld
devices been trained to use them;
do these ‘digital immigrants’ and
‘digital natives’ truly understand the
capabilities and limitations of their
ubiquitous systems? More parochially,
are we adequately training our
hydrographers, cartographers and
navigators (our seagoing ‘digital
immigrants’ and ‘digital natives’) as
professionals of the era of maritime
digital navigation and operations,
or are we relying on them ‘picking
it up’ just as they did at school and
university?

conceived dead reckoning and
estimated positioning techniques
creating chart formats and back-up
systems in perfect balance with the
extant navigational techniques. The
hydrographers and cartographers
at the time were in a near perfect
partnership with their navigational
counterparts at sea (indeed many
individual mariners were proponents
of all three skills).

Paper chart and navigation
technologies evolved over centuries;
our forefathers surveyed unknown
waters with lead-lines and visual
fixes, refined accurate timepieces,
developed celestial navigation,

I am not only naysaying the training
provided by the world’s maritime
institutes, or the standards set
by national and international
authorities. But I am also questioning
whether we, the international

maritime community, really
understand the capabilities and
limitations of digital navigation
technologies; and whether we are
truly and effectively transferring the
hard-won professional navigational
lore, healthy wariness of technology
and the seaman’s eye of the analogue
era to our digital successors?

I am not convinced this is so in the
digital era where the conventional
supply chain of navigational products
and services has been disaggregated
by technology. OEMs provide around
30 different type-specific ECDIS
systems and HOs are building ENCs
from digital databases that are hosted
on different kernels so that today’s
hydrographers and cartographers are
unlikely to know how their products
are displayed and used by their
seagoing operators. Those operators
can fundamentally modify what
they see on their ECDIS displays and
there is growing evidence that some
captains, navigators and deck officers
are wholly reliant on GPS and PNT.

Dr Michael Sutherland, MRICS
University of the West Indies, Trididad
& Tobago; Chair of FIG Commission 4
(Hydrography)

Robert Ward
President, Directing Committee of the
International Hydrographic Bureau
(Monaco)

David Whitcombe
Chief surveyor for Europe, Shell (UK)

Nick Lambert
Director, Nick Lambert Associates Ltd (UK)
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THE MOST
IMPORTANT
MAN ABOARD?
Working offshore is a challenge, whether you are a
cook, captain or surveyor. Every position is an equally
important part of the whole. That's why strict selection
is essential – as is our continuous support.

We provide our professionals with the best career
opportunities with leading companies, together with
career guidance, training, and support in
administrative matters such as international tax and
social security. All to ensure that our professionals can
perform at their best. Time and again.
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Want to know more? Go to atlasprofessionals.com.
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