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KONGSBERG invites you to the ultimate photo contest.

Send us a bathymetric picture taken from a
KONGSBERG Subsea product. You could win an IPAD mini.
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To upload your picture, go to www.km.kongsberg.com/bath
Entry period. December 1st to January 31st
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Knowledge of bathymetry as factor for saving lives onshore is an interesting, 

but not much investigated aspect of hydrography. Marine disasters can cause 

hundreds of thousands of casualties on land – think of the 2004 tsunami in 

South East Asia. Th e tsunami, generated by a submarine earthquake off  the 

coast of Sumatra, left death and despair in large parts of Indonesia, India, the 

Maldives, Th ailand, Malaysia and Sri Lanka. Dr. Bruce Parker of the Stevens 

Institute of Technology, USA wrote the article, ‘When Bathymetry Determines 

Who Might Live and Who Might Die’, published in this issue of Hydro 

International (see page 16). Parker, former Chief Scientist of the National 

Ocean Service (NOS), NOAA, claims that while the importance of bathymetry 

may be obvious to mariners, ocean modellers and marine geologists, the general 

public is not aware of the dangers that depths and shape of the sea bottom 

may hold for those living on the coast. Th e impact of tsunami waves may diff er 

depending on the depths, canyons and mountains on the sea bottom, as Parker 

proves with the example of the number of deaths, time of arrival and height 

of the tsunami waves at diff erent locations along the coast of Sri Lanka, all 

caused by bathymetry and the shape and state of the seabed along the route of 

the waves. Of course tsunamis are not the only danger threatening life on the 

coast. Storm surges and wind waves, caused by hurricanes in combination with 

extremely high tides, can be just as devastating. As well as using meteorological 

information on, for instance, micro-climates, to explain, predict and sometimes 

even prevent disasters, the use of bathymetry to prevent – or at least predict – 

fl ood and wave water coming on land destroying houses, forests and lives 

needs to be on the agenda of all policymakers in governments dealing with the 

prevention of disasters in coastal areas. Plans for infrastructural projects, ports 

and harbours, but also residential areas along the coast should include the 

measurement of the possible impact of the specifi c bathymetry of the nearby 

ocean. In geomatics as a whole, disaster management has grown into a complete 

and mature subfi eld over the past years, with many universities in Asia having 

full-fl edged educational programmes.  For example, these programmes focus on  

real-time mapping – satellite imagery, hyper-spectral or Lidar - when it comes 

to disaster response on land;  identifying areas and victims in need of help in the 

case of earthquakes;  and on geospatial information systems with all possible 

data to enable citizens to fl ee along the right routes, to ensure that ambulances, 

police and fi re brigades know how to get to certain disaster locations as quickly 

as possible in the case of disaster prevention. Maybe the article by Bruce Parker 

in this Hydro International will help a little in adding bathymetry as a source 

of knowledge in the prevention of marine disasters coming ashore in the years to 

come. 

Disaster Management
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RGF Government Grant for Seabed 
Mapping 

Wirral Council (UK)’s successful 

Regional Growth Fund (RGF) bid for 

GBP5 m of  Government funding is 

being used to help a local business cre-

ate new jobs in the  off shore renewable 

energy sector. Seabed mapping com-

pany Osiris Projects is supported to 

access an RGF grant with the aim of 

creating 60 new science and technol-

ogy related jobs at their headquarters 

in Bromborough, Wirral. 

http://tw.gs/Raxec2 

New Revision of IHO S-4 Standard 
IHO, Monaco, has released a revision of standard S-4 (Edition 4.4.0), Regulations of the IHO 

for International (INT) Charts and Chart Specifi cations. Th is edition includes the  revision 

of Section B-300 – Topography, which has been recently approved. New specifi cations 

have also been added on ‘After disaster’ surveys and on the ‘Generic magenta light fl are on 

 multi-coloured charts’. 

http://tw.gs/Raxebz 

Founders to Retire 
from QPS 
Th e founders of QPS (Th e Netherlands), 

Bert Jeeninga and Peter Das, have agreed 

with the new owners of QPS, the Swedish 

technology conglomerate SAAB, to retire 

from the company as of 1 December 2013. 

With the appointment of Tomas Hjelmberg, 

SAAB has found a successor. 

http://tw.gs/Raxei1 

Korean Hydrographic Society Joins IFHS 
Th e Hydrographic Society of Korea (HySK) has been elected a member of the  International 

Federation of Hydrographic Societies (IFHS), joining other national organisations 

 representing Australasia, Benelux, Denmark, Germany, Italy, South Africa and the UK. 

Based in Seoul, the HySK is headed by its president, Dr Dae Choul Kim of Pukyong 

National University’s Department of Energy Resources Engineering, whose fellow directors 

are drawn from key sectors of the Korean maritime industry. 

http://tw.gs/Raxec5 

Teledyne Takes 
over CDL 
Th e subsidiary of Teledyne Technologies 

(USA), Teledyne Limited, has taken over 

C.D. Limited (CDL). Headquartered in 

Aberdeen, UK, CDL is a supplier of subsea 

inertial navigation systems and motion 

sensors for a variety of marine applica-

tions. Terms of the transaction were not 

disclosed. CDL designs and manufactures 

a variety of sensors including gyrocom-

passes, attitude and heading reference 

systems, and inertial navigation systems. 

http://tw.gs/RaxedX 

Osiris Project’s survey vessel Bibbi Tethra passes a wind farm.

Pre-competitive Survey Helps Reduce 
Petroleum Exploration Risk 
Th e recent release of exploration acreage in the Bight Basin, Australia, following those in 

2009 and in 2012, was based on pre-

competitive work undertaken by 

Geoscience Australia. A key compo-

nent of Geoscience  Australia’s pre-

competitive work programme in the 

Bight Basin, undertaken as part of the 

New Petroleum and Off shore Energy 

Security programmes, was a survey 

designed to search for hydrocarbon 

source rocks in the  canyons of the 

continental shelf. 

http://tw.gs/Raxedw 

Surveyed areas of the Bight Basin. 

NOAA Stops 
 Printing Paper 
Nautical Charts 
NOAA’s Offi  ce of Coast Survey, which 

 creates and maintains the nation’s suite of 

a thousand nautical charts of US coastal 

waters, has announced major changes 

ahead for mariners and others who use 

nautical charts. Starting 13 April 2014, the 

federal government will no longer print tra-

ditional lithographic (paper) nautical charts. 

http://tw.gs/RaxeiW 

Paper nautical charts are history for NOAA from April 2014. 
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Hydrographic Training Event January 13-16, 2014 Mobile, AL
Join us for our 21st HYPACK® Hydrographic Training Event, HYPACK 2014. HYPACK 2014 will be held January 13-16, 2014

at the Renaissance Riverview in Mobile, AL.

The 3-day training will cover all aspects of single beam and multibeam hydrographic surveying and dredge management using 
our HYPACK, HYSWEEP and DREDGEPACK packages. We will have concurrent sessions for both beginner and expert users.

20 exhibitors from the industry’s leading hardware manufacturers, equipment resellers and service providers will be on hand.

For more information and to register, please visit our website:

http://www.hypack.com/hypack/2014/

See you in Mobile!

HYPACK, Inc.   Providing hydrographic surveying and dredging software solutions for over 25 years.N
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Low Logistics,  
High Performance,  
Survey Solutions

The Gavia Autonomous Underwater Vehicle (AUV) is a highly versatile, 
low logistics survey solution with a modular construction. 

The Gavia can carry an array of sensors and custom payload modules 
that make it perfect for any research, monitoring or surveillance task 
where autonomy, cost, and ease of deployment matters.

  Fully modular /user configurable

 500m or 1000m depth rating

  Array of standard & custom sensors /options to fit every mission, 
including SSS, SBP, swath bathymetry

  High-accuracy survey-grade INS navigation with USBL and  
LBL aiding

Visit our new website at www.teledynegavia.com
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Environmental Data Sharing  

and Publishing Made Easy
 Instrument and manufacturer independent

Standard and customised web interfaces  

Handles all common types of marine data

www.oceanwise.eu

Available as an on-line 

service or licensed and 

installed as a system in  

your own IT environment.

The ability to store environmental monitoring data 

securely for future use and be able to publish it in 

near real-time or historically on the web has never 

been easier or more cost effective!
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Data Policy, Strategy  

and Management Systems

Intelligent Marine  

and Coastal Mapping Data

Enterprise GIS 

and Productivity Tools

Capacity Building, 

Training and Mentoring

OceanWise also provides the following services and solutions
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Taking the Internet Underwater 1. - http://tw.gs/RaxeeX 

NOAA Stops Printing Paper Nautical Charts 2. - http://tw.gs/RaxeiW 

East Asia Hydrographic Community Receives MSDI Course3.  - http://tw.gs/Raxefv 

Innovation Platform Hydrographic Measurements 2.0 4. - http://tw.gs/Raxee5 

New 2,000m ROV for Bluestream 5. - http://tw.gs/RaxeeW 

Innovation Platform for Hydrographic 
Measurements 2.0 
Flanders, Belgium, is taking a leap forward into the next generation of bathymetric 

measurement technology. Th e economic development of the maritime industry in 

Flemish harbours demands new and advanced technologies to stay ahead of various 

challenges. Th ere is especially a need for continuous, accurate and reliable bathymet-

ric measurements over a wide area and at reasonable cost, according to the Maritime 

Access division of the Department of Mobility and Public Works. 

http://tw.gs/Raxee5 

ESA Earth Gravity 
Mapping Mission 
Comes to End 
After mapping variations in the Earth’s 

gravity with unprecedented detail for four 

years, the GOCE satellite has run out of fuel 

and the end of mission has been declared. 

Since March 2009, the Gravity fi eld and 

steady-state Ocean Circulation Explorer 

– GOCE – has been orbiting Earth at the 

lowest altitude of any research satellite. Its 

‘gradiometer’ – the sensitive instrument 

measuring gravity in 3D – was the fi rst in 

space and has mapped variations in the 

Earth’s gravity with unrivalled precision. 

http://tw.gs/RaxeZ2 

The GOCE satellite. 
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AWI and NIOZ Sign Memorandum of 
 Understanding 
Th e NIOZ Royal Netherlands Institute for Sea Research and the German Alfred  Wegener 

Institute, Helmholtz-Centre for Polar and Marine 

Research (AWI) are to intensify their collaborative 

eff orts. Th is was offi  cially ratifi ed on 29 October 2013 

by signing a document recording their joint interests by 

chair of the board of NIOZ Pier Vellinga, NIOZ  director 

Henk Brinkhuis and AWI director Karin Lochte. 

http://tw.gs/Raxei2 

The signing of the MoU. 

IHO Capacity  Building Strategy Takes Shape 
Th e 11th meeting of the IHO Capacity Building Subcommittee (CBSC) took place from 30 

May to 1 June 2013 and was hosted by the Australian Hydrographic Service. An important 

item on the agenda was the  revision of the Capacity Building Strategy, during which the top-

ics that will be a part of the revision process were established. Th e results of the revision will 

be reported during the 5th Extraordinary International Hydrographic Conference in 2014. 

http://tw.gs/Raxeda 

Oil Spill Detection Test in  ‘Operation 
Arctic Shield’ 

Th e Coast Guard Research and Development 

Center (RDC) led engineers and scientists from 

multiple Coast Guard units, other federal agencies 

and universities in evaluating methods to  identify, 

track and respond to simulated oil spills off  the 

North Slope of Alaska as part of Operation Arctic 

Shield 2013, from 9 to 14 September 2013. 

http://tw.gs/Raxeex Coast Guard Cutter Healy in the Arctic.

Nautical Charting 
Survey for MCA 
Completed
On 25 September 2013, Fugro EMU 

 collected the last of over 15 bil-

lion  bathymetric soundings for their 

 involvement in the 2011 to 2013 

 Maritime Coastguard Agency (MCA) 

Civil Hydrography Programme. Work-

ing in UK coastal waters between the 

2-metre and 40-metre contours, Fugro 

EMU surveyed over 3,000 km2 of sea-

bed off  the English, Welsh, Scottish and 

 Northern Irish coastlines utilising a fl eet 

of eight dedicated survey vessels. 

http://tw.gs/RaTa0z 

Offshore Vessel 
Contract
DOF Subsea, Norway, has chartered the 

multi-purpose construction support  vessel 

Norman Reach to assist in North Sea oper-

ations. Th e company has entered into a 

2-year charter agreement with Reach Sub-

sea including options for two one-year 

extensions. 

http://tw.gs/RaTa0W 
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“For accuracy and durability, 
the AsteRx2eH has proven 
to be an incredibly stable 
system.”
Raven Aerostar’s fl ight operations team

Versatile OEM Receivers for Demanding Applications

For precise and reliable 
heading or positioning.
You want Septentrio.
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Characterisation of 
 Hazardous Ocean Ice in 
the Arctic 
Th ere is an increasing need for fi ne scale detection and 

 characterisation of hazardous ice conditions in the Arctic. 

ASL Environmental Sciences has recently received funding 

from the Canadian Space Agency to address this need under 

the Earth Observation Applications Development Program. 

Th e project will develop improved techniques, tools and data 

products that will enhance the detection and characterisation 

of hazardous ice conditions at fi ne scales, based on advanced 

beam modes of RADARSAT-2, and the unique capabilities of 

moored, upward looking sonar technology. ASL’s Ice Profi ler 

along with Acoustic Doppler Current Profi lers will provide 

 validation data and opportunities for improvement in the anal-

ysis and  interpretation of the SAR imagery. 

http://tw.gs/Raxeew 

‘Hydrography - More Than Just Charts’ 
Proposed as WHD 2014 Theme 
Looking ahead to next year, the International Hydrographic Bureau, Monaco, has 

 suggested continuing to promote hydrography and its multiple uses and benefi ts by 

 adopting the theme of ‘Hydrography - more than just charts’ for WHD 2014. Th is year’s 

World Hydrography Day (WHD) was based around the theme ‘Hydrography - underpin-

ning the Blue Economy’. Th at theme encouraged stakeholders to focus on the widespread 

benefi ts of hydrographic data, especially in economic terms. 

http://tw.gs/RaxeZ5 

The IHO headquarters in Monaco. 

Demand for AUSPOS 
Processing System  Continues 
after US  Shutdown
During the US shutdown, around half of the more than 5,500 GPS 

datasets processed with the aid of Geoscience Australia’s AUSPOS 

global positioning system were from institutions and individuals 

based in the United States. Since that time, almost one third of the 

3,200 processing requests have come from North America.

http://tw.gs/RaTa04 
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How the Geospatial World 
Can Learn from Apple

With the recent takeover of Sweden-based 

Airborne Hydrography, Leica Geosystems 

is set to gain a stronger foothold in the 

hydrographic market. Hydro INTERNATIONAL 

interviewed Jürgen Dold, president and 

CEO of Leica Geosystems, on the benefits 

of this acquisition for the hydrographic 

industry. Here, he outlines how Airborne 

Hydrography is being integrated into 

Leica Geosystems and what the 

geomatics profession can learn 

from Apple.

Hydro INTERNATIONAL Interviews Jürgen Dold, President and CEO of Leica Geosystems

Mark Pronk
Technical editor, 
Hydro INTERNATIONAL

HYD0813_Interview   12 20-11-2013   14:33:17
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and an AHAB Lidar system. We 

pretty much know the customer 

base for these technologies, so it 

will make it easier to roll out the 

AHAB sytems further. A benefi t 

for end users is that they have, for 

example, just one contact point 

for support. Furthermore they 

can also expect more investments 

in elementary parts of the AHAB 

system and, where there are 

synergies, we will work together 

even more closely. One example is 

the fl ight software. Ultimately there 

will be just one fl ight management 

product, so end users will not 

have to be trained in diff erent 

applications unnecessarily. 

In which geographical regions do you 
see market growth for Airborne 
Hydrography? 
In all geographical regions that 

have areas with large coastal 

zones. We believe that there is an 

increasing need for highly accurate 

hydrographic surveys to ensure 

the safety of those living in coastal 

regions and to expedite recovery in 

those areas in the face of disaster. 

Airborne Hydrography has also 
released a new system. Which techni-
cal innovations does this new system 
offer? 
Th e HawkEye III is the world’s 

fi rst airborne Lidar system with 

three channels: one deep bathy, 

one shallow bathy and one topo 

Lidar. Th e three channels operate 

simultaneously and provide 

seamless data between the seafl oor, 

across the water front and further 

up on land. 

An advantage for AHAB’s products is 

the fully automatic water refraction 

correction and bathymetric data 

classifi cation which leads to cost 

reductions in the customer’s 

bathymetric data processing 

workfl ow. Th e modularity of AHAB’s 

product portfolio is also a benefi t 

for the hydrographic industry, 

as customers can fi rst opt for a 

Chiroptera and then upgrade to a 

HawkEye III at a later stage. Th is is 

something that is quite unique in 

this industry. 

Th e Chiroptera has excellent depth 

penetration with full coverage up to 

13 metres. It also has dual scanners, 

one topographic optimised for the 

topo tasks and one bathymetric 

optimised for the bathy tasks. And 

because the Chiroptera has an 

oblique scan pattern, optimised for 

bathymetric jobs, it is less aff ected 

by breaking surface waves that are 

normal in shallow coastal areas. 

Whereas before customers had to fl y 

twice to get the same probability to 

penetrate, with the Chiroptera they 

only need to fl y once, which leads to 

dramatically lower fl ight costs. 

Which new or emerging markets do 
you foresee for Leica Geosystems in 
the coming years? 
We have quite a few substantial 

new releases this year, such as the 

Leica Nova MS50 for example. It is 

a new category of instrument, we 

call it a multistation. And if we can 

fi t scanning into such a small space, 

approximately the size of a cigarette 

packet, we can also do more. Th e 

miniaturisation and integration 

of technology is one of the steps 

which we are working very closely 

What have been the benefits of Leica 
Geosystems’ recent takeovers of the 
various companies? 
We have taken two diff erent 

approaches to acquiring companies. 

Th e fi rst approach has been to 

acquire local organisations that 

were typically long-time partners of 

ours, especially in countries which 

we perceive to be growth markets – 

there, we wanted to have our own 

organisation helping us to shape 

and develop the market. In that 

respect we have a strong presence in 

all the BRIC countries; 25% of Leica 

Geosystems’ employees come from 

or are based in emerging markets. 

Th is is an important approach 

because it forms a stronger basis for 

growth: closer to the customer to 

understand their needs. 

Th e second approach has been 

technology-driven. Th e technology-

based acquisitions help us to 

move into new applications and to 

expand our portfolio. We recently 

announced our acquisition of 

Airborne Hydrography (AHAB), 

and our intention is clear: we 

are currently leading in laser 

technologies and now we will 

be pushing the limits of lasers in 

hydrography, too. 

Airborne Hydrography has been 
around for a long time. What was the 
exact reason for acquiring it? 
Th ere is an increasing demand for 

monitoring the coastal zones to get 

a better understanding of fl ooding 

and sea-level change, as a result of 

all the natural catastrophes due to 

climate change. In turn, this means 

that accurate models of the coastal 

zones are important. Airborne 

Hydrography goes 30 metres deep 

and can get a lot of answers from 

near-shore underwater terrain, 

which can be used for coastal 

management decisions. We had 

been a close partner of Airborne 

Hydrography for a long time so this 

represented a logical expansion to 

our portfolio. 

Will Airborne Hydrography and Leica 
Geosystems users benefit from this 
takeover, too? 
Absolutely, we already have 

customers owning Leica 

Geosystems imaging sensor systems 

Jürgen Dold assumed the 
position of president and CEO 
of Leica Geosystems AG on 1 
April 2010. Dr Jürgen Dold has 
been with the company since 
1995, when he started as a 
product manager and general 

manager for several business areas of the Metrology 
and Surveying divisions. In 2008, he was appointed 
president of the Geospatial Solutions Division. 
Before joining Leica Geosystems, Jürgen Dold acted 
as an academic counsellor and a lecturer at the 
Technical University of Braunschweig (Germany). He 
holds a degree in surveying from the University of 
Bonn (Germany) and received his doctor’s degree 
from the Bundeswehr University in Munich 
(Germany). 

There is an increasing demand 

for monitoring coastal zones
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are diff erent, and that’s the thinking 

at Leica Geosystems. Th at’s why our 

management team comprises 11 

diff erent nationalities. Every BRIC 

country has its own local manager, 

because I want to encourage 

division presidents and everyone 

in the organisation to listen not 

only to the mature markets – which 

still generate 65% of our revenue – 

but also to the emerging countries. 

Th at’s where we need to learn, and 

they will help us. 

Hexagon’s philosophy is that “shaping 
change to meet the growing needs of 
our world is not only possible, but an 
imperative for us all”. In what way do 
your customers experience this? 
Th is is all about data. When you see 

how much data we produce with all 

our geospatial solutions, it comes 

to a point that the end customer is 

basically overwhelmed by the data. 

Th erefore, we create standards to 

feed into the GIS systems, and there 

are standards in the GIS systems 

to create information out of the 

data, and so on and so forth. And 

I want to emphasise that I believe 

this is all good. But I believe we 

also need to rethink some of the 

more high-pressure situations in 

which information is needed faster, 

in near-real time. In that case, we 

need to explore vertical solutions; it 

is an opportunity to help to change 

the way this industry works. If 

there is a fl ood, there is no time to 

worry about standards: you need 

the alarm right now. Or if you’re 

in a mine and you want to know 

whether a landslide is coming, you 

have no time; you need the acute 

focus of a very vertical application, 

maybe with diff erent sensors all 

integrated into one solution, that 

gives you the right answer at the 

right time. And that’s where Apple’s 

apps are such a good example 

for the geomatics industry. Apple 

has enjoyed such great success 

because it has helped people to 

manage the enormous amount of 

information that is available on 

the internet. Apple created its own 

standard to make its own apps and 

also let other people design apps 

to answer very specifi c questions. 

Th at way, you end up with say 5 or 

10 apps instead of just one Google 

search engine. I think this is a very 

interesting approach, and one that 

the geomatics industry can also 

learn from for the future. Apps 

could provide information directly 

from sensors. In other words, in 

the geospatial world, we need more 

apps! 

on in terms of sensor technology 

– becoming more dynamic, and 

capturing data from mobile 

mapping and unmanned aerial 

vehicles. 

On a larger scale, we also work 

very closely with Intergraph to 

build total solutions. One example 

is an H2O where we have our 

sensors from multi-controlled 

MS50 and GNSS solutions on the 

dam but access them remotely 

from the offi  ce using Intergraph 

software. Th is involves an expert 

on dam safety programming the 

system and ‘teaching’ it when to 

issue an alarm. Intergraph’s alarm 

management solution is then used 

to transmit the information in order 

to ensure that the relevant people 

are informed on time. After all, they 

need to be informed in order to 

be able to help. We do the same in 

water management applications, in 

mining, in construction applications 

and so on – in other words, in 

solutions where software plays a big 

role. 

Do you see different needs in the BRIC 
countries? 
In a mature market, our primary 

thinking is how to improve our 

effi  ciency, how to make more with 

less because money is restricted 

since the growth is not there. 

We have a lot more policies and 

regulations than in emerging 

markets. Th ere, it is all about 

how fast you can do business 

to participate in the growth. In 

emerging markets, you have much 

more fl exibility. ‘Good enough’ 

solutions can be fi ne too. You just 

need a solution, and fast, to get 

the job done. But as soon as you 

become involved in big projects 

like a high-speed railway, you need 

the effi  ciency and accuracy as 

well. Th us you have both worlds in 

emerging markets. Th e dynamics 

Rethink some of the more 

high-pressure situations

Apps could provide 

 information directly from 

 sensors
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tsunami. Th is part of Sri Lanka was a 

poor and vulnerable area where fi sh-

ermen and rice farmers lived in small 

wooden houses near the shore. When 

the large tsunami waves struck, fl ood-

ing the coast, the devastation was 

extensive. Half of the total deaths in 

Sri Lanka were along the east coast – 

15,000 people dead, 10,000 injured 

and 800,000 left homeless. 

Being the fi rst to be hit by the 

tsunami was not a bad thing for 

Oluvil. Only two people there were 

killed, while just 13km north of Oluvil, 

more than 8,500 died in Kalmunai, 

making it the most devastated town 

in all of Sri Lanka. At Oluvil the water 

level simply rose and then fell like a 

fast tide, but at Kalmunai a violent 

13m high tsunami wave struck 

with tremendous power, destroying 

everything in its path. Later the Oluvil 

fi shermen called their survival a 

blessing, which of course it was, but 

there was a more scientifi c reason 

why Oluvil escaped the tsunami’s 

wrath. In Kalmunai, the surviving 

members of families wiped out by the 

tsunami would have found it diffi  cult 

to comprehend that their tragic loss 

(while others just down the coast 

were barely touched) was determined 

by the shape of the sea bottom below 

the dark ocean waters to the east. 

Tsunamis Amplified by Bathymetry 
Oluvil was saved by being located at 

the shoreward end of a submarine 

canyon, while Kalmunai was 

demolished because it was near the 

shoreward end of a submarine ridge. 

Th e submarine ridge acted like a 

waveguide, the energy of the tsunami 

being focused onto the ridge by wave 

refraction. Because the speed of a very 

long wave like a tsunami depends 

on the water depth (its speed is 

proportional to the square root of the 

water depth), the parts of the tsunami 

in the deeper water on both sides of a 

ridge travel faster than the part of the 

tsunami in the shallower water above 

the ridge. Th e wave front therefore 

bends toward the ridge from both 

sides, focusing the energy onto the 

The importance of bathymetry may be obvious to mariners, ocean modellers and marine geologists, but among the 

general public only the boating community seems to understand the importance of knowing water depths and the 

shape of the sea bottom. Most uses of bathymetry are not compelling enough to attract the attention of the general 

public, yet there are many instances where knowing the shape of the bottom can save lives. Most dramatic are those 

times when the coast is struck by huge tsunamis, storm surges, or wind waves. The direction and size of these long 

waves are affected by bathymetry through wave refraction, which focuses their energy toward shallow ridges and 

away from deeper canyons. Many thousands of people have died because they lived at coastal locations toward 

which bathymetry focused the enormous energy of these long waves. The public needs to appreciate the importance 

of bathymetry in identifying coastal locations most susceptible to catastrophe when these marine hazards strike.

Bathymetry can Focus the Energy of Tsunamis, Storm Surges and Wind Waves

When Bathymetry 
Determines Who Might 
Live and Who Might Die

ON 26 DECEMBER 2004, THE 

tsunami generated by the submarine 

earthquake off  Sumatra took 1 3/4 

hours to travel the 1,100km westward 

to Sri Lanka. Th e tsunami travelled at 

the speed of a jet plane through the 

very deep waters of the Indian Ocean, 

but then slowed when it moved 

through the shallower waters of the 

continental shelf. Th e fi rst town in Sri 

Lanka hit by the tsunami was the fi sh-

ing village of Oluvil. Oluvil was not 

the most easterly point in Sri Lanka; it 

was struck fi rst because it was located 

at the end of a sub marine canyon that 

cut through the  continental shelf. 

Because a tsunami is a very long wave 

(i.e., its wavelength is much greater 

than the water depth), its speed 

depends on the depth of the water 

through which it is travelling. Th e tsu-

nami therefore travelled faster in the 

deeper waters of the submarine can-

yon and reached the coast sooner 

than it did to the north and south of 

Oluvil. Twenty minutes after Oluvil 

was hit, the rest of the 400km-long 

Sri Lankan east coast was hit by the 

Dr. Bruce Parker 
Stevens Institute 
of Technology, 
USA
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The shape of the sea bottom 

below the dark ocean waters 

determined the loss of lives 

ridge and producing greater tsunami 

heights and thus greater fl ooding 

when the wave hits the shore. On the 

other hand, wave energy is focused 

away from the deeper waters of a 

submarine canyon, producing smaller 

tsunami heights when that wave hits 

the shore at the end of the canyon. 

Off  the east coast of Sri Lanka there is 

an alternating pattern of submarine 

ridges and submarine canyons, 

which on 26 December produced 

an alternating pattern of death and 

destruction—great damage, then less 

damage, then great damage again, 

as one moved south along the Sri 

Lankan east coast. Near Kalmunai 

at least fi ve locations experienced 

tsunami heights greater than 9m, 

alternating with locations with 

heights less than 5m. Some villages 

had little destruction and many 

survivors, while other villages were 

completely washed away. (Kalmunai 

is only one tragic example of how 

bathymetry can aff ect the destructive 

power of a tsunami when it comes 

ashore. Other examples can be found 

in the fi rst reference.) 

Wind Waves Amplified by 
Bathymetry 
Tsunamis are not the only life-

threatening coastal marine phenomena 

that can provide tragic examples of 

how bathymetry can determine who 

might die. Over the centuries huge 

wind waves generated by off shore 

storms have destroyed countless 

lighthouses, and here again bathymetry 

plays a critical role. Wind waves over 

the deep ocean have relatively short 

wave lengths and their speed depends 

on their frequency, not on the water 

depth. But when wind waves move into 

the shallow waters near coasts they 

become long waves and they are also 

refracted by bathymetric variations, 

being focused along the shallowest 

water depths. Lighthouses tended to be 

put on a headland or point or even on 

an off shore reef to give them as much 

visibility as possible to distant ships. 

From a safety point of view, however, 

there could be no worse place to put 

them. Because of the shallow water 

around them wave refraction focuses 

the wave energy directly onto them, 

often with disastrous consequences 

when large waves are being produced 

by a storm. 

Th e logbooks of more than one 

lighthouse keeper have reported the 

assaults of truly enormous waves. But 

worse, sometimes the evidence for such 

a monstrous wave was the fact that 

Figure 1. 
Bathymetric effects 
on the 2004 Indian 
Ocean tsunami 
striking Sri Lanka. 

Figure 2. A gigantic 
wind wave 
assaulting the 
second Eddystone 
Lighthouse, built in 
1759 by John 
Smeaton. 
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after a storm had passed the lighthouse 

and its keeper were gone, wiped off  the 

face of the earth by the sea. Perhaps the 

most famous of the many lighthouses 

that fell victim to extremely high waves 

was the Eddystone Light, which was 

destroyed three diff erent times by 

huge waves. It was built 23km from the 

Plymouth Breakwater in the English 

Channel on a treacherous group of 

rocks, where the shallower bathymetry 

could amplify the already large waves 

produced by North Atlantic storms. 

First built in 1689, Eddystone Light 

was originally a 24m high octagonal 

wooden tower. Henry Winstanley 

rebuilt the lighthouse in 1699 to a 

height of 37m with a ring of stone 1.2m 

thick up the fi rst 6m of the base. He was 

so confi dent of its strength that he said 

nothing would please him more than 

to be in his lighthouse during a great 

storm. Four years later he got his wish. 

He was in his lighthouse when it felt 

the full force of waves produced by the 

great storm of 26 November 1703, one 

of the largest storms ever recorded in 

the British Isles. Th e entire lighthouse, 

with Winstanley and fi ve others inside, 

was washed away, never to be seen 

again. Winstanley was but one of 

many lighthouse builders celebrated 

in Britain who battled enormous 

waves, including four generations of 

the famous Stevensons of Scotland, 

the family of Robert Louis Stevenson, 

author of Treasure Island. (See the fi rst 

reference for more examples.) 

Storm Surges Amplified by 
Bathymetry 
Storm surges, caused by the strong 

winds of hurricanes and gales, are 

also very long waves that force huge 

amounts of water onshore, fl ooding 

thousands of square miles of coastline. 

As long waves they are also aff ected by 

bathymetry. Generally the shallower 

the water the higher the storm surge 

heights and the greater the fl ooding. 

Th e shape of the sea bottom also 

aff ects which parts of the coast are 

fl ooded more, but given other factors, 

such as the variations in the speed of 

the rotating wind fi eld around the eye 

of the hurricane, it is usually much 

more diffi  cult to see this bathymetric 

eff ect in the fl ood water heights 

measured onshore. But when storm 

surge computer models are run, more 

accurate and higher resolution water 

depths produce more accurately 

predicted storm surge heights. 

Communicating to the Public the 
Importance of Bathymetry 
When the author wrote the book 

listed fi rst in the references, 

bathymetry ended up being an 

important part of the story he wanted 

to tell. Th e main objective of the 

book had been to present a history 

of marine prediction that would 

get across to an educated general 

audience the impact of the sea on 

their lives and the importance of 

ocean physics. Th e approach was to 

interweave stories of marine disasters 

with stories of how scientists and 

mariners very slowly learned how 

to predict those moments when the 

sea would try to kill them. Most of 

the dangerous marine phenomena 

included in the book (tsunamis, storm 

surges, wind waves and the tides) 

are long waves, and as a result the 

importance of bathymetry became 

apparent in many of the book’s stories. 

Th e importance of bathymetry has 

been obvious for a long time to 

mariners, ocean modellers, marine 

geologists, ocean engineers and 

others who work on or by the sea, but 

among the general public only the 

boating community understands the 

importance of knowing water depths 

and the shape of the sea bottom. To a 

general audience its importance can 

sometimes be made clearer when 

they read stories that show how a 

knowledge of bathymetry can actually 

save lives. 

In addition to being critical to 

reliable forecast models, accurate 

bathymetry is an important part in 

planning for marine disasters caused 

by tsunamis and storm surges and 

large wind waves due to storms. 

Th e public needs to appreciate 

the importance of bathymetry in 

identifying those coastal locations 

most susceptible to catastrophe 

when these marine hazards strike. 

Th ose in the fi eld of hydrographic 

surveying understand the importance 

of accurate bathymetric data, but 

we need to continue to look for ways 

to communicate that importance to 

the general public as well as to those 

in government who should support 

these activities.  

Further Reading
Parker, Bruce, 2012. The Power of the Sea – 
Tsunamis, Storm Surges. Rogue Waves, and Our 
Quest to Predict Disasters. Palgrave-Macmillan, 
New York, 306 pages (paperback version; 
hardcover, 2010). 

Wijetunge, J.J., 2009. Field Measurements and 
Numerical Simulations of the 2004 Tsunami 
Impact on the East Coast of Sri Lanka. Pure and 
Applied Geophysics, vol. 166, pp. 593–622. 

Rohde, David, 2005. In a Corner of Sri Lanka, 
Devastation and Divisions.New York Times, 31 
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Figure 3. Diagram 
illustrating the 
wave refraction of 
long wind waves. 
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Construction of km
3
 telescope 

at great depths demands 

special mooring techniques 

of very sensitive photomultiplier 

tubes (PMTs), which are housed in 

transparent pressure vessels of glass 

spheres. Th e PMTs face towards 

the bottom to (indirectly) detect 

neutrinos crossing the earth. If a 

neutrino interacts with matter an 

electrically charged muon-particle 

is produced. As the muons move 

faster in water than the speed of 

light they produce an optical light-

cone, similar to a sonic ‘boom’, in the 

blue, Cherenkov, light. Th is light is 

detectable in transparent media like 

water and ice. Measuring the arrival 

time of the light at the optical sensors 

enables the reconstruction of the 

path of the muon travelling through 

the detector. Hence, the path of the 

neutrino can be reconstructed.  

In their glass spheres, PMTs can 

safely be operated below the 

maximum penetration depth of 

sunlight (between 700 and 1,000m 

in the Mediterranean). Even at such 

depths the detector can be swamped 

by Cherenkov light from muons 

produced in cosmic ray interactions 

in the Earth’s atmosphere (10
10

 per 

km
2
 per year) or by bioluminescence: 

light emitted by deep-sea life like 

zooplankton and fi sh. Th e greater 

the depth, the smaller the muon 

background, so that the seawater acts 

as a shield for neutrinos from above, 

except for bioluminescence under 

particular conditions.  

A Telescope in the Mediterranean 
Sea 
Th e Mediterranean Sea appears 

to be an ideal place for a neutrino 

telescope: it provides water of 

excellent optical properties at the 

right depth close to shore. Th e huge 

KM3NeT is a future deep-sea research facility that will be built at depths between 2.5 and 5km in the Mediterranean 

Sea. The facility will host several hundreds of detection units, which are vertical mechanical structures that 

suspend very sensitive optical sensor modules. For this design, novel deployment methods were recently tested in 

the Ionian Sea (Eastern Mediterranean Sea). Eventually, some 10,000 optical modules distributed over about 600 

detection units of 700m length and moored 100m apart will constitute a neutrino telescope (NeT) that occupies 

several cubic kilometres (km3). The array will also be used for unique oceanographic observations.   

Building a Cubic Kilometre Neutrino Telescope in the Deep Mediterranean Sea

KM3NeT Future Deep-sea 
Research Facility

ALL MATTER CONSISTS OF THREE 

point-like elementary particles, the 

smallest building blocks in nature: 

quarks and leptons. Th e most famil-

iar lepton is the electron, another is 

the neutrino. Special about neutrinos 

is that they are electrically neutral, 

have very low mass and only weakly 

interact with matter: they grow very 

old. As a result, they can probe the 

 deepest universe and, if detected, can 

provide us with new information that 

has been created a very long time 

ago, i.e. billions of years. Th ey are the 

only particles that can bring informa-

tion from the core of an astrophysical 

object. However, they are very hard 

to detect. Even though about 1 mil-

lion neutrinos pass a human fi nger 

nail unnoticed every second, high-

energy neutrino detectors must be 

massive (10
12 

kg). One possibility is to 

construct a large neutrino telescope 

in the deep sea. Th is article describes 

one of the construction’s unusual 

underwater mooring techniques.  

Detection Principle 
Th e Earth can be used as a huge 

target, whereby a large volume, at 

least a cubic kilometre, of deep-

sea water is instrumented with a 

three-dimensional array of optical 

modules (OMs). Such modules consist 

Dr. Hans van Haren, 
NIOZ, The 
Netherlands.
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data transport (~0.5TB/s) requires 

an optical fi bre read-out cable of less 

than 100km long.  

A neutrino telescope in the 

Mediterranean Sea will also 

complement the IceCube neutrino 

telescope built in the South Pole 

ice. In the Mediterranean Sea, the 

larger part of the Galactic disc will 

be surveyed, including the Galactic 

Centre, which is barely visible with a 

neutrino telescope at the South Pole. 

Figure 1: Just prior 
to deployment, the 
compacted string 
of (top to bottom): 
the acoustic 
release beacon, 
the loaded LOM 
and its anchor. In 
the OM glass 
spheres a grey 
tube is mounted 
holding a concrete 
dummy weight and 
an accelerometer/
compass. A video 
camera system is 
mounted on the 
anchor.  

Building a km3 Underwater Tele-
scope 
Th e construction of a cubic 

kilometre telescope at great 

depths demands special mooring 

techniques. Standard single line 

oceanographic taut-wire moorings, 

consisting of an anchor, acoustic 

release and instrumented cable, all 

below a sub-surface buoy, cannot 

be used easily in a construction 

with, say, 600 detection units (DUs), 

each 700m high and 100m apart 

horizontally. Deploying standard 

moorings with optical sensors in 

unprotected glass spheres requires 

extreme precision in handling. 

Furthermore, the entire telescope 

needs to be operational within 4 

years after the start of production. 

Th us, it has been proposed to use 

compacted moorings that unfold 

upon acoustic command. Th e new 

techniques have the advantage 

that they can be prepared in the 

laboratory prior to going to sea. 
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One proposed compacted mooring 

technique is the ‘String’, with two 

4mm diameter Dyneema lines 

holding 18-20 OMs between them 

under a 125kg buoy. Th is low-drag 

single mooring is wound-up in a 

re-usable 2m diameter aluminum 

sphere, the Launcher of Optical 

Modules (LOM) (Figure 1). Th e loaded 

LOM weighs about 1,200kg, its anchor 

900kg, both in air. Underwater, 

the whole ensemble weighs about 

300kg. It could be mounted on a 1km 

ground-line, to become deployed as 

a multiple (~10) string deployment. 

Here, a single string and its fi rst 

unrolling are described in some 

detail.

Compacting a Single String of Glass 
Spheres 
Th e two 12,000N breaking strength 

Dyneema lines (yellow lines in Figure 

1) and the power-supply/data cable 

(white in Figure 1) are wound on 

the LOM along three sets of parallel 

cable trays running around its 

circumference from pole to pole. Th e 

sets are off set by 60°. At the LOMs 

equator, three horizontal tubes 

allow for the use of a rotary spooling 

traction, which can switch between 

the sets of trays. Twelve empty 17" 

glass spheres (some with red stickers 

in Figure 1) are fi xed to the LOM to 

allow for its surfacing after unrolling 

the string. Th e OMs are stored on 

rings in the space between the sets 

of cable trays. Th ey are kept in place 

by springs. Th e hole at the North 

Pole is fi lled with a top-buoy. Th e 

loaded LOM fi ts into a standard sea-

container. 

On board of the deployment vessel, 

the lines are connected to the LOM 

anchor. Cables running through 

three vertical LOM tubes connect 

Figure 2:  
Underwater video 
still just after the 
LOM release. The 
release beacon 
floats away to the 
right; the LOM 
unrolls along the 
two yellow tension 
lines, with the 
tension-free data 
cable running 
along one of them.  

Figure 3:  Empty 
LOM recovery from 
the surface.  
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The Mediterranean Sea 

provides water of excellent 

optical properties

the anchor with an acoustic release 

op top (between the yellow spheres 

in Figure 1). After placing the entire 

structure on the seafl oor, unrolling 

starts as soon as the proper acoustic 

command is given from the ship 

(Figure 2). Th e release beacon will 

surface freely, followed by the empty 

LOM. Both are collected from the sea 

surface (Figure 3) for re-use, whilst 

the vertical upright string remains in 

the deep. 

Unrolling Test Results 
A LOM, loaded with 700m long lines, 

dummy weights in OM glass spheres, 

dummy data cable and instrumented 

with compass and accelerometers, 

was deployed three times at a testing 

depth of about 900m near Pylos 

(Greece). Unrolling took about 9 

minutes. Its initial velocity was 

1.4m/s decreasing to 1m/s towards 

the end of the unrolling. Figure 

4a shows the measured compass 

orientations prior to unrolling, with 

sensors pointing in all directions. 

Th ey are shown below each other, 

but are still in the LOM then. 

Figure 4b shows the orientations 

after unrolling; the compasses are 

now all aligned within intended 

specifi cations (<15° deviation from 

the vertical, for the green arrows). 

Th e string is upright as the column 

of arrows suggests. In the three tests, 

the unrolling string made about four 

precession turns over a length of 

several hundred metres. Due to the 

tension in the lines, and spreaders 

every 10m, the string rotated back to 

a ladder-like position. 

Future Tests and Developments 
Subsequent string tests will comprise 

a working optical-electric cable 

alongside the lines. Th is will be 

followed by a long-term deployment 

of a string with PMT-fi lled OMs and 

connection to one of the two existing 

underwater shore-cable connection 

units. A fi nal, most ambitious, future 

test will be a multiple LOM launch. 

Th is requires at least one ship 

equipped with dynamic positioning 

and a secondary platform or vessel. 
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typically used in this range. Th e study 

also investigated, though to a lesser 

extent, the potential use of applying 

ALB data to nearshore areas ranging 

from 4 to 10m and areas deeper 

than 10m based on the ALB survey 

and the coastal conditions. In doing 

so, it was necessary to understand 

the survey standards of the USACE 

NCMP and the other outside ALB 

survey programmes. Th e resulting 

bathymetric products were compared 

to survey standards of NOAA and 

other hydrographic offi  ces (e.g., S-44 of 

the International Hydrographic Offi  ce 

(IHO) (IHO, 2008)) and this study 

allowed us to develop a procedure 

to gather ALB survey data from 

federal archives (NOAA and USACE), 

process the laser measurements into 

bathymetric surfaces and conduct 

statistical analysis. 

Th e statistical analysis in this project 

consisted of several steps: 

1.  Determining the bathymetric ALB 

density (i.e., the number of laser 

measurements per unit area), 

2.  Calculating the mean and standard 

deviation of the depth diff erences 

between the NCMP ALB and the 

OCS hydrographic datasets, 

3.  Plotting a histogram for each study 

site to gain an understanding of the 

distribution of depth diff erences 

over the entire ALB dataset and, 

4.  Creating a scatter plot for each 

study site to show the diff erence 

between the two datasets as a 

function of depth. 

Four study areas were selected based 

on the extent of overlap between 

the USACE NCMP and NOAA OCS 

hydrographic datasets and the goal 

of conducting the comparisons in 

diff erent geographic regions with 

diff ering seafl oor compositions 

(Table 1): Kittery, ME (sand, gravel 

and rocky outcrops), Pensacola, FL 

(sand), Port Everglades (coral, sand 

and hard bottom) and Ft. Lauderdale 

(coral, sand and hard bottom). Th e 

USACE NCMP data were collected 

using Optech SHOALS-1000 and 

SHOALS-3000 (sampling rate of 1 

kHz and 3 kHz, respectively) and 

Airborne Hydrography AB HawkEye II 

(sampling rate of 1 kHz) systems. 

It is important to note that evaluation 

of object detection was considered 

The National Oceanic and Atmospheric Administration (NOAA) acquires hydrographic data around the coasts of the 

US and its territories using in-house surveys and contracting resources.  Hydrographic data are primarily collected 

using sonar systems, while a small percent is acquired via Airborne Lidar Bathymetry (ALB) for nearshore areas. 

NOAA has an ongoing requirement, as per the Coast and Geodetic Survey Act of 1947, to survey nearshore areas as 

part of its coastal mapping activities, including updating nautical charts, creating hydrodynamic models and supporting 

coastal planning and habitat mapping. NOAA has initiated a project to investigate the potential use of ALB data from 

non-hydrographic survey programmes (i.e., programmes designed to support objectives other than nautical charting 

and with specifications and requirements that differ from those of NOAA hydrographic surveys) in order to increase 

the amount of data available to meet these nearshore mapping requirements.  

Creating Acceptance Test for Airborne Lidar Bathymetry Data Application 
to NOAA Charts in Shallow Waters 

ALB Evaluation for NOAA 
Charting Requirements

THIS PAPER PRESENTS AN 

evaluation of ALB data from the US 

Army Corps of Engineers (USACE) 

National Coastal Mapping Program 

(NCMP) for use by NOAA’s Offi  ce of 

Coast Survey (OCS). Th ese NCMP 

datasets were evaluated through a 

statistical comparison to bathymetric 

surfaces derived from hydrographic 

NOAA surveys. Th e objectives of the 

analysis were: 

1.  to assess the level of agreement 

between the NCMP and OCS data 

in areas of overlap in a variety of 

coastal environments and 

2.  to determine whether NCMP ALB 

survey data can be compiled with 

NOAA OCS hydrographic data 

to generate seamless shallow-

bathymetry digital elevation modes 

(DEMs). 

Data Comparison and Analysis 
During the course of this study, 

bathymetry from ALB was assessed 

as potential resource to fi ll in the 

data gaps shoreward of the navigable 

area limit line (NALL) (0 to 4m). 

Th is is important because NOAA 

hydrographic sonar systems, for safety 

and economical reasons, are not 

Christopher 
Parrish, NOAA 
NGS, USA

Gretchen  
Imahori, NOAA, 
USA  

Shachak Peeri, 
CCOM/UNH, USA 
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ALB can be considered as a 

means to supplement or 

update shallow bathymetry

to be outside the scope of this study. 

Th e analysis was simplifi ed to identify 

the vertical diff erences between two 

datasets and determine if there are 

any issues in generating a seamless 

bathymetric surface. 

Meeting NOAA Standards 
A point density calculation was 

performed on each NMCP dataset 

and a density map (i.e., a raster 

map showing the number of laser 

measurements per grid cell) was 

created. Th e green and blue lines of 

the Fort Lauderdale NCMP density 

map (Figure 1) indicate a greater 

number of laser measurements. Due 

to the large number of soundings, 

and because the focus of the 

study was to quantify the level of 

agreement between the NCMP Lidar 

and the OCS multibeam data, spot 

spacing and density maps were not 

calculated/generated for the OCS 

multibeam data. 

A diff erence map was created for 

each study area (Figure 2) in order 

to evaluate spatially the vertical 

diff erences between the two datasets 

and identify any major biases. For 

Table 1: The 
seafloor 
characteristics and 
study sites 
investigated in the 
project. 

purposes of this study, a bias of up to 

0.2 metres between the NMCP ALB 

and the NOAA OCS hydrographic 

dataset was considered reasonable. 

Th ere are several factors that could 

lead to a vertical off set of this 

magnitude in comparing one dataset 

against the other (e.g., seafl oor 

change between survey dates, a 

slight bias introduced in performing 

vertical datum transformations, 

and/or a slight shoal bias introduced 

by survey procedures). In addition 

to height diff erences, the spatial 

maps identifi ed coverage gaps in the 

NCMP ALB datasets. 

Histograms were then generated for 

each site to show the frequency of 

elevation diff erences between the 

two datasets. For example, Figure 

3a presents the histogram of the 

diff erence measurements over Port 

Everglades, FL. Scatter plots were 

also created to evaluate the diff erence 

measurements as a function of 

depth (Figure 3b). Th e scatter plot 

shows that there is little correlation 

between depth and depth diff erence 

(i.e., diff erence between the NCMP 

ALB data and OCS hydrographic 

data). 

Our intention was to conduct an 

analysis of ALB dataset over diff erent 

bottom types in diff erent geographic 

areas. Unfortunately, no muddy 

seafl oor sites were found with overlap 

between the USACE NCMP and NOAA 

OCS hydrographic datasets. Th e four 

study sites showed a consistency in 

depth diff erence between the OCS 

hydrographic datasets and the NCMP 

ALB datasets (Table 2). 

NCMP OCS
Study Area Seafloor Type/Characteristics Spacing Year Spacing Year
Fort Lauderdale, FL Sandy and Hard Bottom Coral 4 × 4 2012 4 × 4 2009
Port Everglades, FL Sandy and Hard Bottom Coral 4 × 4 2009 0.5 × 0.5, 1 × 1 2008
Kittery, ME Find Sand with Rock Outcrop 5 × 5 2007 0.5 × 0.5, 1 × 1 2006
Pensacola, FL Sand 3 × 3 2010 1 × 1, 2 × 2 2009

Areas Mean differences Standard Deviation
Fort Lauderdale, FL 0.17 m 0.32 m
Port Everglades, FL 0.54 m 0.27 m
Kittery, ME 0.17 m 0.39 m
Pensacola, FL 0.12 m 0.94 m

Figure 1: Density map of Ft. Lauderdale datasets. Figure 2: Example of a difference map over Pensacola, FL.

Table 2: Summary 
statistics from the 
comparisons in the 
four areas. 
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Differences are close to or 

lower than the stated accuracy 

of the systems

Results and Conclusions 
Th e NCMP ALB datasets investigated 

were relatively consistent with OCS 

hydrographic data between the 

ranges 3 to 10 metres (Figure 4). 

Of all the sites investigated, the 

Pensacola site was the only study 

site that had a very active seafl oor 

(i.e., sandy area near a tidal inlet). 

Th us, the period between the surveys 

was an important factor for the 

comparison. Even after only one year, 

the standard deviation was close 

to 1.0m. Th e reason for this large 

standard deviation is most likely 

environmental (turbidity and change 

of the seafl oor). NCMP coverage 

shows gaps which also may be related 

to tidal stage ( fl ood versus ebb) or 

rough sea state conditions. 

Our analysis of the four datasets 

suggests that NCMP ALB can be 

considered as a means to supplement 

or update shallow bathymetry on 

nautical charts under the following 

conditions: 1) coastal areas up to 10m 

and 2) where most seafl oor types are 

rocky/sandy/coral areas (excluding 

muddy areas). In general the majority 

of the diff erences are close to or lower 

(i.e., better) than the stated accuracy 

of the systems.  

Future Directions 
Th e focus of this study was on the 

ALB systems used in the NCMP until 

2012. Since mid-2012, a new ALB 

system has been introduced (Optech 

CZMIL). In addition to the USACE 

NCMP, ALB data from additional 

systems are available through other 

national programmes, such as the 

National Geodetic Survey and the 

US Geologic Survey. Datasets from 

these programmes and the various 

Lidar systems will be investigated 

in the near future. One additional 

direction that will be investigated 

is the temporal component in the 

compilation of hydrographic data with 

non-hydrographic ALB surveys. Th e 

impact on the seamless bathymetry 

products will be evaluated as a 

function of the seafl oor characteristics 

and the period between two surveys. 
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THE NOAA SHIP THOMAS 

Jeff erson, performing hydrographic 

surveys off  the New Jersey coast in 

support of nautical charting as a 

result of Super storm Sandy, was 

already operating within the gen-

eral vicinity of Robert J. Walker’s last 

reported location. Recognising the 

opportunity, NOAA Historian Albert 

(Skip) Th eberge sought to honour the 

lost Robert J. Walker sailors by locating 

the wreck and requested the assist-

ance of Joyce Steinmetz, a maritime 

archaeologist from East Carolina 

University, whose research involves 

mid-Atlantic shipwrecks, divers and 

fi shermen. During the search for 

Walker, hydrographers on Th omas 

Jeff erson surveyed the area and its 

surroundings with high- resolution 

multibeam and sidescan sonar. Th is 

work was followed by a higher reso-

lution and close proximity side-scan 

sonar survey and archaeological 

SCUBA dives conducted from the 

ONMS vessel SRVx that provided fur-

ther characterisation of the shipwreck 

and its debris fi eld. Th e data gath-

ered by the project confi rmed that 

the shipwreck was U.S.C.S.S. Robert 

J. Walker, lost off  Absecon Inlet on 21 

June 1860.  

With the anniversary of the loss 

of Walker falling on International 

Hydrography Day in 2013, and with 

plans to commemorate the loss 

and recognise for the fi rst time the 

 sacrifi ce of the crew, Rear Admiral 

Gerd Glang of the OCS asked  Th omas 

 Jeff erson to spend a day  surveying 

the area believed to be where 

Walker sank. Vitad Pradith, a phys-

ical  scientist with the OCS, joined 

Joyce Steinmetz to lead mapping 

operations.  

Hydrography meets Nautical 
Archaeology 
Th e search for the Walker required 

an interdisciplinary approach  pulling 

expertise from hydrography, naut-

ical archaeology, maritime history 

and cartography. Th e discovery and 

identifi cation of the Walker could 

not have been found otherwise. With 

this amalgam of perspectives, two 

search areas were selected for inves-

tigation, Site A, where wreck divers 

have dived for decades on an uniden-

tifi ed iron-hulled steamer wreck, and 

Site B, a location 1.7 nautical miles 

away where historical information 

suggested Walker had been lost. Site 

A was represented on the nautical 

From 21 to 24 June 2013, a NOAA team 

from the Office of Coast Survey (OCS) 

and the Office of National Marine 

Sanctuaries (ONMS) conducted a 

joint mission to explore a shipwreck 

off the coast of New Jersey near 

Absecon Inlet and Atlantic City. That 

wreck has proved to be the oldest 

known wreck of a hydrographic 

survey ship yet found, Robert J. 

Walker, a US Coast Survey ship 

wrecked in 1860 with loss of twenty 

crewmembers, whose tragic story 

resonates within NOAA to this day.

Identification of the  Wreck 

of the U.S.C.S.S.  Robert J. 

Walker

Figure 1: NOAA 
Ship Thomas 
Jefferson 
performing 
hydrographic 
surveys. Source 
SRVx, NOAA 

Albert E. 
Theberge Jr.,
Contributing editor, 
Hydro INTERNATIONAL

James P. 
Delgado, 
Maritime Heritage 
Program, NOAA, USA

Vitad Pradith, 
NOAA Office of Coast 
Survey, USA

Figure 2: 
Preliminary 
multibeam data 
later identified to 
be Robert J. 
Walker. 
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that hydrographers employ today. Th e 

actual survey took place on 21 June 

2013, the 153rd anniversary of Robert 

J. Walker’s loss, in conjunction with a 

shipboard memorial service and the 

lowering of a memorial wreath into 

the sea.  

To match the objective of the survey, 

100% coverage was provided.  Th e 

only shipwreck located in the Site A 

survey area matched a number of key 

characteristics for Robert J. Walker. 

Th e higher resolution sonar allowed 

for discrete mapping and measure-

ment of features such as length, 

which was defi ned at 131 feet. Th e 

data suggested that the vessel’s hull 

was articulated with material project-

ing into the water column at its ends 

and in a central mass suggestive of 

engine(s) and boiler(s). Th e Bache site 

returned results that were inconsist-

ent with the structure of the Robert J. 

Walker. 

Th e next phase of diving observations, 

documentation and recording com-

menced on 22 and 23 June. Th e sonar 

survey results and the coordinates for 

the wreck were then relayed to the 

ONMS Research Vessel SRVx, which 

was en route to New York.  

Th e SRVx crew, joined by a Maritime 

Heritage Programme team of Tane 

Casserley, Russ Green, and Matthew 

Lawrence, ONMS Director Daniel 

Basta, and USS Monitor NMS Super-

intentendent David Alberg, and 

working under the direction of Chief 

Scientist and ONMS Maritime Her-

itage Director James Delgado, con-

ducted a day and a half of systematic 

dives to 85 feet to study, measure and 

photograph the wreck in an eff ort 

to identify it, and to assess its condi-

tion. Vitad Pradith joined the SRVx 

team, as did Offi  ce of General Counsel 

intern Lydia Barbash-Riley, who was 

tasked with preparing the draft Envi-

ronmental Impact Assessment for the 

site if it was identifi ed as the Robert J. 

Walker. SRVx was commanded by Pas-

quale DeRosa and crewed by Steve 

Bawks and Todd Recicar.  

Work began with an additional high-

frequency sidescan sonar survey of 

the site. Optical visibility in this area 

can be notoriously poor, but through 

contemporary acoustic remote sens-

ing techniques, diffi  cult key fea-

tures were readily identifi able and a 

more discrete sense of the site was 

obtained.  

charts as a wreck site and has been 

‘known’ since the Second World 

War as an obstruction from a previ-

ous hydrographic survey. It was also 

targeted as a ‘poss. WWI freighter’ 

(NOAA AWOIS database 2480), and 

fi nally as a fi sherman’s hang-up that 

was known and transmitted to local 

wreck divers in the early 1970s – when 

it became known as the ‘$25 Wreck’. 

Site B was further designated the 

‘Bache Site’ as this was the approxi-

mate position of the vessel reported 

to the Coast Survey superintendent, 

Alexander Dallas Bache, in 1860. 

Previous survey data provided infor-

mation about the unknown wreck’s 

basic characteristics and orientation. 

Th is data was acquired in 2004 dur-

ing a routine hydrographic survey to 

update the nautical chart. Th at sur-

vey determined that the wreck was 

approximately 40 metres or 134 feet 

in length. Coast Survey designated 

the wreck as an obstruction and 

updated navigation charts to refl ect 

this hazard. Th e identity of the wreck 

was not suspected by NOAA offi  cials 

at that time.  

Given the probability that Site A was 

likely the Walker and based upon the 

congruence of data, Site A was desig-

nated a high priority. Using the 2004 

multibeam survey position as an 

 origin, the survey plan created con-

centric one-mile and two-mile diam-

eter search areas with line planning 

methods characteristic to the sensors 

Figure 4: 150+ year 
old woollen 
blankets observed, 
possibly uncovered 
during the previous 
year’s Super storm 
Sandy. 

Figure 3: Sonar 
images compared 
with plans of 
Walker’s 
machinery showed 
a likely match. 

HYD0813_History   31 20-11-2013   12:01:51



Register to attend for free at:   

wwwwww.oceeannoloogyiinteerrnaatioonall.coomm

Organised by: Learned Society Patron:

OCEEANNOLLOOGGY INTTERRNNNATTIONNAAAL 22201144 
WWILLLL FFEAATTUUREEE:

   8 newly developed conference programmes covering the 

latest developments for key service and industry sectors

   The world’s largest exhibition featuring over 520 exhibitors, 

10% larger than the previous event

   A product demonstrations programme including more 

visiting vessels, on-water and waterside demonstrations 

than ever before

   Networking opportunities with your international peers 

across every related sector

   Hydrographic Survey
   Geophysical Survey
   Geotechnical Survey
   Subsea Engineering Services
   Oceanographic Measurement
   Ocean Forecasting
   Metrology
   Navigation and Positioning
   GIS
   Marine Environmental Survey
   Marine Environmental Consultancy
   Coastal Engineering Consultancy

OCEANOLOGY INTERNATIONAL 2014  
SHOWCASES SOLUTIONS FOR: 

N
o.

 3
37

2

HYD0813_History   32 20-11-2013   12:01:52



Hydro INTERNATIONAL | NOVEMBER/DECEMBER 2013 | 33

mud, were a number of blue woollen 

 blankets. Th ey did not appear to be 

modern, and were in various stages of 

disintegration. In the contemporary 

report of the sinking, the crew was 

noted as having attempted to stem 

the incoming fl ow of water by stuff -

ing blankets and mattresses into the 

opening.  Th e blankets are tangled in 

the wreckage. Th e area in which they 

lie is where the schooner Fanny prob-

ably collided with Robert J. Walker; the 

lack of hull here may be indicative of 

the collision damage.  

Father calling his Children Home 
What we now know is that this wreck 

is Robert J. Walker. It appears to be in 

its original position, aligned toward 

the shore and the Absecon Light-

house, and resting slightly to port. Th e 

vessel appears to have sunk by the 

bow, with the bow striking the bot-

tom fi rst and bending or breaking 

at the keel, leaving the bow oriented 

upward. 

As fate would have it, the name Th o-

mas Jeff erson, a founding father of a 

nation and the man who also signed 

the United States Coast Survey into 

law in 1807, graces the ship that was 

present to lead mapping operations. 

But more importantly, the Th omas 

Jeff erson helped bring its colleagues 

Moving beyond the realms of hydrog-

raphy required additional insight by 

the NOAA Maritime Heritage Pro-

gramme, which added context to the 

data and provided further analysis, 

interpretation and understanding. 

Th e subsequent analysis showed the 

bow and the starboard side of the hull 

emerging from the sediment. Sand or 

mud has mounded and obscured the 

port bow. A mass of machinery was 

visible, with structures rising above 

the seabed behind it. Closer passes 

better defi ned the machinery as two 

engines linked to a paddlewheel shaft 

with an upright wheel on the port 

side, and the hubs of the starboard 

wheel bare on the shaft, but with 

what may be side-wheel parts lying 

aft of the hub.  

Investigative dives on the wreck on 23 

June focused on the machinery and 

the forward areas of the wreck. Th e 

dives confi rmed that the wreck had 

the same variety, number and dimen-

sions of the engines as installed in 

that of Robert J. Walker.  

A poignant discovery was made 

in the area of the bow on the port 

side, where a portion of the hull is 

exposed. Th e sediment in this area 

was disturbed, and coming out of the 

home and honoured their service to a 

fl edgling nation. 

Th e wreck will be prominently 

marked on offi  cial US nautical charts 

and other notices. NOAA will ask the 

fi shing community to avoid trawling 

or dredging near it; NOAA will also 

work with others to help  preserve 

the shipwreck as an historic site 

and avoid any activities that might 

harm it. 

NOAA intends to work closely with 

the wreck diving community on 

projects to map and document Walker 

in recognition of the community’s 

assistance in fi nding and identify-

ing Walker, and its continued inter-

est in diving the site, which will be 

 maintained with no restrictions on 

non-intrusive access.  

Th e story of Robert J. Walker is 

 important in the development of 

the United States and, in particular, 

ensuring safe navigation for those 

who work on the nation’s waters, 

and for the facilitated and safe fl ow 

of commerce by water. It is a story of 

innovation, of science at sea and of 

long hours of service to the nation. It 

is also a story of those who paid the 

ultimate price for that service and 

devotion to duty. 

Figure 5: NOAA’s 
Office of National 
Marine 
Sanctuaries SRVx 
and the project 
team from the dive 
mission. 
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Schmidt Ocean Institute was created 

by Eric and Wendy Schmidt to enable 

research that expands understanding 

of the world’s ocean using advanced 

technology, intelligent observation, 

and the open sharing of information. In 

pursuit of those goals, we invite select 

scientific teams from around the world 

to conduct research aboard our 

research vessel, Falkor. This has 

included collaborative science efforts 

and exploration throughout the 

Atlantic, the Gulf of Mexico, the 

Caribbean and the Pacific Northwest, 

with new research projects beginning 

shortly in the Central and South 

Pacific. 

FALKOR, A FORMER GERMAN 

fi shing vessel, is now a state of the art, 

globally capable 272-foot research 

vessel thanks to a USD 60 million refi t 

completed by SOI in 2012. She has a 

13,000 nautical mile range and a max-

imum speed of 20 knots.   

One of the ship’s key assets is a 

specialised gondola beneath the hull 

that isolates an array of sonar senders 

and receivers from the interference of 

bubbles washing down the main hull. 

Th is allows survey work at 12 knots—

the normal cruising speed. Falkor 

is equipped with sonar systems for 

shallow and deep seafl oor mapping, 

sub-bottom and current profi ling, and 

fi sheries studies like the Kongsberg 

EM302 multibeam echo sounder for 

deepwater and the Kongsberg EM 

710 for shallow water. Kongsberg 

also supplied the single beam echo 

sounder (EA600). Other devices are 

the Knudsen CHIPP 3260 sub-bottom 

profi ler and two ADCPs: the 75kHz 

Teledyne Ocean Surveyor and the 

300kHz Teledyne Workhorse Mariner. 

Much of the research supported on 

Falkor has involved remotely operated 

vehicles, which can be piloted from 

the ship’s comfortable, advanced 

control room. To date three separate 

ROV systems have been integrated 

onto Falkor for diff erent projects — 

Deep Sea Systems International’s 

Global Explorer, Woods Hole 

Oceanographic’s Nereus, and the 

Canadian Scientifi c Submersible 

Facility’s ROPOS. 

After Falkor’s 2012 re-launch, the 

institute invited a number of research 

groups aboard during shakedown 

cruises that, while intended as 

tests of the ship’s systems, also 

off ered opportunities for a variety of 

studies. Th ese included the fi rst ever 

exploration of drowned reefs along 

the Southwest Texas Banks that are 

critical fi sh habitat, and studies of 

deep coral areas damaged by the 

Deepwater Horizon spill. An initial 

test of Falkor’s sonar mapping system, 

which is one of the most advanced 

in the world available for ocean 

Schmidt Ocean Institute 

Expanding Understanding 

of the World’s Ocean

RV Falcor

Mark Schrope, 
Schmidt Ocean 
Institute, USA
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Sea fan coral 
south of Texas, 
USA.

ROV control room.

research, discovered the remains of 

the wreck of the S.S. Terra Nova, a 

historic polar exploration ship that 

sunk off  Greenland in 1943. 

In 2013, SOI began full operations. 

Work with a wide range of 

collaborating scientists and 

institutions has included mapping 

the area hit by a massive asteroid or 

comet that scientists believe may 

have caused the dinosaurs’ extinction 

65 million years ago, and a study of 

the geology, chemistry and biology of 

hydrothermal vents near the Cayman 

Islands. After a side trip to produce 

the fi rst detailed maps ever of deep 

reefs near the island of Roatan, Falkor 

came through the Panama Canal in 

June of 2013—the vessel’s fi rst entry 

to the Pacifi c.  

Since that time projects have included 

work with Canadian scientists to 

track the inshore spread of potentially 

harmful, oxygen-depleted waters 

originating in deep waters off  British 

Columbia’s Vancouver Island, and 

a study of microbial and viral life 

within an undersea mountain called 

the Axial Seamount, about 300 miles 

southwest of Seattle.  

Falkor is currently in Hawaii with 

plans for multiple expeditions 

operating out of Honolulu through 

the fall of 2014. Collaborative projects 

for 2014 will include mapping 

the deeper reaches of the new 

Papah naumoku kea Marine 

National Monument in the Northwest 

Hawaiian Islands, and exploration 

of the Marianas Trench off  Guam, 

including the deepest spot on the 

planet.  

Marine research groups that would 

like to work aboard Falkor submit 

proposals that go through a rigorous 

peer review by scientists from 

relevant fi elds. From proposals that 

receive high ranks for scientifi c value, 

the institute chooses those projects 

that best align with its mission and 

that require work in geographical 

areas Falkor can reach in a given year. 

SOI’s sister organisation, the Marine 

Science and Technology Foundation, 

also supports the development 

of promising oceanographic 

technologies that might one day be 

used aboard Falkor or elsewhere. 

www.schmidtocean.org

Acoustic Image of SS Terra Nova
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OI China 2013 - Taste for More

The inaugural Oceanology International China (OI China), held in Shanghai in early September 2013, proved successful. The 2013 event was 

attended by 4,296 visitors over the three days. These visitors made 5,575 visits in all to the 192 companies from 21 countries and regions 

represented on the show floor. These figures outstripped the organisers’ own targets. The next edition is scheduled for 3-5 September 2014 

at INTEX Shanghai.

ALONGSIDE THE TRADE 

show, Oceanology Interna-

tional China featured a free-to-

attend conference. Conference 

chairman, Professor Ralph 

Rayner, refl ected that Oceanol-

ogy International China got off  

to a fl ying start with standing 

room only at the opening ple-

nary session and with a collec-

tion of excellent presentations. 

Th e plenary session provided 

powerful perspectives on the 

role of ocean science and tech-

nology in both ocean resource 

exploitation and ocean environ-

mental protection. 

Th e conference opening 

plenary session featured a 

line-up of keynote addresses 

by Dr Bernard Montaron, 

director at Schlumberger 

China Petroleum Institute, 

Beijing; Sylvain Barbot, 

Nanyang assistant professor, 

National Research Fellow, Earth 

Observatory of Singapore; 

Yousheng Wu, academic, 702 

Research Institute of China 

Shipbuilding Industry Corp; 

Dr Sylvia Earle, founder of 

DOER Marine and renowned 

oceanographer and explorer; 

and Captain Don Walsh USN 

(retired), PhD, president of 

International Maritime Inc.  

Subsequent conference sessions 

covered Underwater Vehicle 

Technology; Navigation and 

Positioning; Ocean Observation 

Systems and Instrumentation; 

and Off shore Survey, 

Geophysics and Geotechnics. 

Event director James Coleman 

of Reed Exhibitions said that 

the show in the Oceanology 

International series exceeded 

the expectations. Adding in 

767 exhibiting personnel, 

the organisers had a total 

attendance of 5,063. With over 

70% of the available space 

already reserved for next year, 

the event demonstrated its 

value to exhibitors and set the 

fl oor for a new edition in 2014. 

John Murray of the Society of 

Maritime Industries (SMI, UK) 

commented that OI China is a 

show which has been a desire 

for a few years since China is 

a very important market in 

oceanography, and he sees 

potential in China. He thinks 

the interest and number of 

visitors have been exceptional 

and he expects quite a large 

volume of business to come 

from having been in Shanghai. A 

number of UK companies were 

brought over and were pleased 

with the level of enquiries 

received. 

www.oichina.com.cn

Overview of the exhibition floor. Lively interaction at the trade show.

Examining the technology.
w
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International Seminar and Workshop 

on Hydrography

Indonesia is the largest archipelagic country in the world with 17,508 islands, 81,000km of coastline and 3.1 million km2 of maritime 

area. It was therefore a welcome initiative by the Indonesian Surveyor Association (ISI) and Indonesian Hydrographic Society 

(MHI) together with the Indonesian government related agencies, Geospatial Information Agency, Hydro-Oceanographic Office 

and National Land Agency to organise the International Seminar and Workshop on Hydrography. The first hydrography-related 

seminar event in Indonesia was held at Batam Island on 27 August 2013, followed by a two-day workshop on multibeam survey and 

data processing on 28 and 29 August 2013. The good relationship between ISI and MHI and the various government agencies in the 

hydrographic community provided a strong cooperation for this event.

THE AIM OF THE SEMINAR

was to identify the global 

development of science, tech-

nology as well as human 

resources in hydrography, 

particularly in Indonesia and 

the ASEAN region, to sup-

port sustainable development 

planning and the maritime 

industry. Th erefore, the theme 

of this seminar was ‘Roles 

of Hydrography in Marine 

Industry and Resources 

Management’.  

In 2008, Indonesia’s 

hydrographer’s society created 

an offi  cial organisation 

to support hydrographic 

science and technology 

development as well as the 

exchange of experiences and 

discussion in the media by all 

hydrographic survey experts 

and companies in Indonesia. 

Th is organisation was 

initiated by Prof. Sjamsir Mira 

and was named Indonesian 

Hydrographic Society. 

Th erefore, it is particularly 

special that the keynote 

address was presented by 

Prof. Sjamsir Mira who 

highlighted the importance of 

exploring the ocean around 

Indonesia. 

Among the topics covered by 

the technical presentations 

in the seminar were nautical 

charting and information 

systems, marine cadastre, 

digital mapping and maritime 

boundaries, off shore industry/

marine geology/geophysics, 

port management/coastal 

engineering and marine remote 

sensing.  

Five recommendations were 

made during this seminar, 

one of which deserves to 

be highlighted considering 

the importance of this issue 

worldwide: Th ere is a need 

to accelerate the availability 

and access to geospatial 

information both in land 

and marine areas, which 

is useful and eff ective and 

can be justifi ed. Marine 

geospatial information 

can be gathered through 

cooperation, coordination 

and integration supported by 

various institutions related to 

hydrography, professionals, 

hydrographic communities 

and the role of highly 

competent human resources 

in science and technology.  

Th e Harmoni One’s 

Convention Hotel and Service 

Apartment in Batam Island 

provided an ideal location for 

the delegates and space for 

the exhibitors. Th e exhibition 

space was easily accessible 

and conveniently arranged 

inside the main seminar room 

and well equipped with tea, 

coff ee and snacks. 

Some statistics: over 40 

papers, approximately 200 

participants and 15 exhibiting 

companies and agencies 

created the base for this 

successful seminar. Although 

there has been an enormous 

amount of hydrographic 

activity in the Far East region 

there have been surprisingly 

few hydrographic symposia 

of this nature in this region. 

Th erefore, the importance 

of this event for this region 

must not be underestimated. 

Th e Organising Committee, 

under chairmanship of 

Dr. Samsul Bachri, should 

be congratulated on their 

initiatives and eff orts. Th e next 

International Seminar and 

Workshop on Hydrography is 

scheduled for 2015. 

Source: Dr. Mohd Razali 

Mahmud, Editorial 

Advisory Board Member, 

Hydro International 

Figure 1: Opening keynote speech by Prof. 
Sjamsir Mira. 

Figure 2: Participants of the seminar. 
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Hydrography Seminar at the 

Portuguese Hydrographic Institute

The Portuguese Hydrographic Institute organised a seminar devoted to the ‘Contribution of Hydrography for the development and 

security of coastal countries’. The seminar welcomed 130 participants with representatives of the Portuguese Navy, Portuguese 

government departments, universities, industry and services, IHO and the hydrographic services of other countries.  

THE PURPOSE OF THIS 

event was to allow the 

exchange of ideas and expe-

riences in hydrography and 

nautical cartography and 

strengthen the professional 

links between all participants. 

Th is was of special signifi cance, 

since it coincided with the 

 celebrations of the Portuguese 

Hydrographic Institute’s 53th 

anniversary and took place 

the day after the 10th meeting 

of the Southern Africa and 

Islands Hydrographic Commis-

sion (SAIHC). Th e presenta-

tions and discussions focused 

on  maritime safety and secur-

ity, on the use of the sea for 

economic development, ocean 

governance, advantages of 

investment in hydrography, the 

future of education in hydrog-

raphy and new equipment, 

products and services in the 

age of electronic navigation.  

Among the many distinguished 

speakers was Professor 

David Wells, who was the 

guest speaker at the closing 

session. As a scientist, he has 

a long career in hydrography 

and satellite geodesy and is 

Professor Emeritus at the 

Geodesy and Geomatics 

Engineering Department at 

University of New Brunswick. 

He is currently still active, 

teaching hydrography 

courses at the Ocean Science 

Department of Th e University 

of Southern Mississippi. His 

presentation was about the 

‘Past, present and future 

prospects for GNSS positioning 

at sea’. 

Th e honours  table at the 

closing session was headed by 

the Portuguese Secretary of 

State Assistant of the Minister 

and National Defence and also 

present was the Portuguese 

Chief of the Navy Staff . 

Source: Capt João Paulo Ram-

alho Marreiros, director-general 

assistant, Instituto Hidrográfi co 

Portugal 

1. www.hidrografi co.pt/

sumula-seminario-hidro-

grafi a-decorrido-no-ih.php

Opening session 
with the speech 
by the director of 
the Portuguese 
Hydrographic 
Institute, Rear 
Admiral Silva 
Ribeiro.

1
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ADCPs in Action on Coronado

Teledyne RDI Instruments held their 9th ADCPs in Action Users’ Conference from 29 September to 3 October 2013 on Coronado 

Island in San Diego, California. With a mix of social events, presentations, demos and workshops, users from Teledyne ADCPs 

from all over the globe had the chance to renew and refresh their knowledge on techniques, talk to Teledyne employees and to 

socialise or do business with other users. 

THE CONFERENCE MOVED 

to the beautifully located 

 Marriott Coronado Island 

Resort this year, leaving the 

good old Catamaran Hotel, also 

in San Diego, because it was 

being renovated.  Many of the 

delegates had already started 

the conference unoffi  cially on 

Sunday with networking during 

fun activities such as Surfi ng 

for Beginners at Mission Beach 

and Sea Kayaking in the La Jolla 

Caves, ending the day with a 

relaxed Ice Breaker reception at 

the pool of the Marriott.  

Th e conference offi  cially 

started with a plenary session 

on Monday morning, with Bill 

Kikendall, VP/group general 

manager RD Instruments at 

Teledyne and Harry Maxfi eld, 

VP marketing and sales at 

Teledyne RD Instruments 

updating delegates on the 

state of the business of the 

Teledyne RDI at large – 

highlighting the immense 

sales of Dopplers since the 

last AiA in 2011 to users in 

Marine Measurements, Water 

Resources and Navigation. It 

was also mentioned that since 

the last global users meeting, 

new hire Ed Apodaca, manager 

customer service and repairs, 

reduced time to repair by 40%, 

a fact that was greeted with 

enthusiasm by the delegates. A 

new addition to the portfolio 

of RD Instruments worth 

mentioning were carbon 

sensors, in cooperation with 

German company Contros.      

Th e following plenary session 

was divided into three tracks, 

namely, Marine Measurements, 

Navigation and Water Resources 

with ample opportunity to see 

presentations from all over the 

globe, where ADCPs where put 

in use. A total of 18 training 

sessions in the separate tracks 

started with basic theory on 

ADCPS, and went into greater  

depth with a look at the WH 

ADCP in training sessions under 

the name Th e Final Frontier 

in the Marine Measurement 

training track. In the Navigation 

track trainer Greg Rivalan 

talked about Integration 

Considerations in ROVs and 

AUVs.  

Several partners of Teledyne 

RDI Instruments including 

EIVA, VideoRay, Liquid 

Robotics, OceanScience, 

Aquavision, SBG Systems 

and Bluefi n Robotics as 

well as other groups of 

Teledyne, such as TSS, Marine 

Acoustic Imaging, Marine 

Systems and Interconnect 

Solutions showcased their 

solutions at a small side-

show. Representatives from 

these partners presented their 

projects in the 47 co-sponsor 

presentations.  Dockside 

demos, carried out by partners 

such as HR Wallingford, 

OceanScience and Deep Ocean 

Engineering on Remotely 

operated ADCPS platform 

made for good excuse to 

enjoy the good weather of San 

Diego and learn something 

on the waterside at the same 

time.  More than 80 Teledyne 

RDI employees visited the 

conference so as to be available 

for one-on-one meetings with 

customers. Th e week ended 

with a tour for delegates 

through the Teledyne facilities 

in Poway, CA, USA.   

Source: Durk Haarsma, 

publishing director, Hydro 

International 

Figure 2: Dockside demonstrations were a good excuse to enjoy the Californian sun. Figure 1: Lively interaction at the trade show during breaks. 
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YOUR
SUPPORT
WILL TACKLE 
CHALLENGES.

A Force for Good.
www.civilianjobs.mod.uk

THE DOCKYARD PORT OF CLYDE
PORT CONSERVANCY OFFICER
Starting salary will be £29,551 p.a. Ref: 1363765
The Port Conservancy Offi  cer provides assurance that the Dockyard Port 
of Clyde is safe for navigation and satisfi es the conservancy requirements 
of the Dockyard Ports Marine Safety Policy. This includes ensuring that 
the port is surveyed, that navigational aids are serviceable and they will 
be responsible for ensuring that all mariners are adequately warned of 
anomalies and dangers in the port area. The successful applicant will be 
experienced in marine conservancy and should hold a BSc in Hydrography 
or be a Cat B Hydrographer.

Enquiries can be made to Ian White on (01436) 674 321 Ext 4238 or 
email ian.white357@mod.uk Applications must be made online at
www.civilianjobs.mod.uk and be supported by a full CV.

Closing date: 20th December 2013.
The MOD is an Equal Opportunities employer and seeks to refl ect the diverse
community it serves. Applications are welcome from anyone who meets the
stated requirements.

No 3395

Long-endurance UUV Mission Completed 
Bluefi n Robotics, (USA), in support of the Naval Research Laboratory (NRL, USA), has 

successfully completed a long-endurance UUV mission from Boston to New York totalling 

over 100 hours with NRL’s Reliant Heavyweight UUV. Th e multi-day mission exercised 

UUV autonomy methods and demonstrated the capability of a high-capacity energy 

confi guration. Th e test was designed to push 

the boundaries of traditional UUVs with 

the objective to uncover the challenges and 

requirements for signifi cantly extending 

UUV endurance for new applications. 

http://tw.gs/Raxef3 

The Reliant itinerary in red. 

Leica Geosystems Enters Lidar 
 Bathymetry Market 
Leica Geosystems is strengthening its market position in airborne surveying through 

Hexagon’s acquisition of Airborne Hydrography AB (AHAB, Sweden), a provider of 

airborne laser survey systems for hydrographic and topographic surveys. Th e AHAB 

portfolio of products will enable Leica Geosystems to expand into the growing deep 

and shallow-water bathymetry and coastal topography markets and complements its 

existing Lidar product off ering. 

http://tw.gs/RaxefW 

SPRINT Inertial 
Navigation for Off-
shore Survey ROVs 
UK-based subsea installation contractor 

Bibby Off shore has chosen to invest in two 

SPRINT subsea inertial navigation systems 

(INS) from Sonardyne International Ltd 

to support ROV operations carried out by 

its new off shore survey business division. 

Bibby Off shore will be installing SPRINT 

INS on its deep-rated Quasar ROV where it 

will assist in a variety of inspection, repair 

and maintenance surveys. 

http://tw.gs/Raxehy 

SPRINT INS is installed on Quasar ROVs for subsea operations. 
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Moving Vessel Profiler: 
Multi-sensor. 
Multi-purpose.

Automated underway water  
 column profiling

Reduced operational costs 
Deploy conventional dipping 

 hardware such as rosettes & grabs

salesrrc@rolls-royce.com

The Moving Vessel Profi ler (MVP) greatly enhances the productivity of CTD, Sound Velocity and 

other specialized profi ling by allowing deep-water casts to be made from an underway vessel.  

Automated underway profi ling and on-the-fl y calibration of multibeam sonar (via the real-time input 

of sound velocity data into the multibeam sonar apparatus) provides the user with safer, more cost-

eff ective operations than traditional profi ling methods.  The standard MVP confi guration consists 

of a sensor-equipped free fall fi sh, a robust electro-mechanical tow cable, a computer-controlled 

high-speed hydraulic winch and a complete cable metering, overboarding and docking system.                

                                                                                                 Effi  ciency through automation and innovation
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Swedish Coastguard Accepts  GeoSwath 
Kongsberg GeoAcoustics has completed the Swedish Coastguard (KBV) project with 

the installation and full acceptance of a 125kHz GeoSwath multibeam on the fourth 

and fi nal new-build multi-purpose vessel. Th ese vessels, all under the Swedish fl ag, are 

defi ned as multi-purpose vessels with the possibility of oil recovery, conforming to class 

GL 100A5 DP0 Oil Recovery Vessel E2 HC-/2 and conforming to the Swedish Maritime 

Administration for traffi  c in 

international voyage service area ‘A’. 

http://tw.gs/RaxegW 

One of the new vessels in operation. 

Stand-alone Mosaicking Module for 
Forward Look Sonar 
Oceanic Imaging Consultants (OIC, USA) introduced the fi rst stand-alone mosaicking 

module (SAMM) for forward-look sonar 

(FLS) at the MTS/IEEE Oceans 2013 

trade show held last month in San Diego, 

California. SAMM is a plug-and-play 

add-on to forward look sonar systems 

that automatically creates mosaics in 

real-time from FLS data. 

http://tw.gs/Raxegw 

A sample image of the processed data. 

Sound Velocity 
Profiling Enhances 
 Survey 
 Productivity 
In 2013, TerraSond (Alaska, USA) 

completed a major hydrographic 

project for NOAA in the Chukchi Sea in 

north-western Alaska for the purpose 

of nautical chart updating for safety 

of navigation. Th e surveyors planned 

this shallow-water survey within their 

long-term NOAA contract, realising 

that the troublesome sound velocity 

(SV) conditions in the survey area were 

a key factor to consider. Stopping the 

survey vessel to conduct regular SV 

dips was also ruled out as they would 

result in survey downtime. For the most 

recent survey, it was decided that the 

Oceanscience Underway SV profi ler 

would be used instead of a larger winch. 

Casts were conducted every two hours 

on average during 24/7 production in 

depths from 10 to 30 metres; over 400 

sound velocity profi les were generated 

during the survey. On each dip, the 

Valeport wireless telemetry module 

automatically uploaded the profi le from 

the probe via a Bluetooth radio link to 

the acquisition PC. 

http://tw.gs/RaxehX 
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Hydrographic  Survey Software Package 
Eye4Software, the Netherlands, has announced that the latest version of its hydrographic 

survey package, Hydromagic version 5.2, has been released to the public. Th e main purpose 

of this software is to map the bottom of a river, 

reservoir or ocean in 3D, by using a (D)GPS or RTK 

positioning system combined with an echo sounder 

or fi sh fi nder. Once data acquisition has been 

completed, the sounding can, if needed, be fi ltered 

and corrected using the built-in sounding editor. 

http://tw.gs/RaxehY 

Screen image of HydroMagic 5.2. 

Image Enhance-
ment System for 
Underwater 
 Environments 
OceanTools, UK, is launching a new image 

enhancement system. Producing stable, 

job-enabling images, MarineENHANCER 

is designed to get the best from imagery 

captured in challenging underwater 

environments. Vibrant images are 

generated by a range of pre-set bush button 

enhancement settings. Colour distortions 

caused by various environmental conditions 

are counteracted with auto colour balancing 

in the red, green and blue channels. 

http://tw.gs/Raxeh3 

Underwater images captured in challenging environments can 
be enhanced. 

MG3 Launches Density Survey System 
MG3, Iceland, a geoscience survey company operating in both the 

off shore and coastal environment and providing worldwide marine 

geophysical, geotechnical and geochemical services, has introduced 

a new density survey system called DensX. To determine the nautical 

depth, instruments are needed to measure the density of the mud. DensX 

is a tool that continuously measures the density of fl uid mud layers. 

http://tw.gs/Raxe05 

The MG3 DensX.

Upgraded  Multibeam for  Waterway 
Surveys 
Waterway Surveys and Engineering of Virginia Beach, VA, USA, has recently invested 

in an ODOM MB-1 upgrade to the ES-3 Shallow-water Multibeam Echo Sounder. Th e 

new hydrographic Multibeam system (MB-1) from Odom Hydrographic Systems fi ts 

smoothly into the form, fi t and function of its predecessor with little changes physically 

but with improved results. 

http://tw.gs/RaxefZ 
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Rupert Gerritsen R.O.N. 
(1953-2013) 
Rupert Gerritsen passed away 

in Canberra on 3 November 

2013. He was chair of  ‘Aus-

tralia on the Map’ (AOTM), the 

 Heritage and History  Division of 

the Australasian  Hydrographic 

Society (AHS). 

He wrote a number of books, 

many scientifi c papers and 

reports and played an infl u-

ential part in re-charting 

 Australia’s maritime contact his-

tory prior to British settlement. 

With his friendly, encourag-

ing nature and his considera-

ble skills as a networker, he will 

be sorely missed by a nation-

wide network of friends and 

acquaintances. 

A driving force behind the 

 success of national commemo-

rations in 2006 of 400 years of 

European contact, Rupert was 

a founding member of ’AOTM 

1606-2006’, the organisation set 

up to  promote and coordinate 

the commemorations. 

Rupert Gerritsen was decor-

ated in 2007 as a Knight in the 

Order of Orange-Nassau and 

was a Petherick Reader of the 

National Library of Australia.  

Th e Patron, Vice Admiral Chris 

Ritchie AO RANR, AHS Coun-

cil, Regional Committees and 

Membership extends its sym-

pathies to Rupert’s friends and 

family. 

By Ian Hall.

Rupert Gerritsen.

Australasian Hydrographic Society

Th e 12th International exhib-

ition ‘Neva - 2013’ took place 

in Saint Petersburg from 25 

to 27 September 2013. Within 

the framework of the exhib-

ition, the International Confer-

ence ‘From polar convoys of 

the Allied Nations to modern 

international cooperation in 

Arctic regions’ took place at the 

initiative of the Regional Public 

Organization (RPO) ’Polar con-

voy’ and publishing house Sea 

heritage.  

About 100 representatives from 

state and public organisations, 

including a group of HSR mem-

bers, took part in the confer-

ence. Th e oldest polar explorer 

of Russia, Mr. V. Dremljug (95 

years old), was an honoured 

participant of the conference.  

Mrs. T. Chekalova welcomed 

participants on behalf of the 

city government. With a spe-

cial mention, the USA General 

Consul  in St. Petersburg, Bruce 

Turner, also held a speech. 

RPO Polar Convoy president 

Jury Aleksandrov gave the fi rst 

talk on the report Polar convoys 

of the Allied Nations - an exam-

ple for the future international 

 cooperation in Arctic regions.  

Director of AMVER service (the 

US Coast guard), Benjamin 

Hydrographic Society Russia
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Strong, gave a talk  about the 

activities of the International 

Arctic council and cooperation 

in Arctic regions. 

Other reports included: Th e 

Role of the North in modern 

geopolitic conditions (the Kry-

lovsky Science Centre Valery 

Polovinkin), Th e Role and a 

place of polar convoys in a sea 

heritage of Russia (president 

of the Arctic academy Valery 

Mitko), Th e Russian drifting sta-

tions and their role in interna-

tional research in high-altitude 

Arctic regions (the chief of the 

high-altitude Arctic expedi-

tion of the Arctic and Antarc-

tic scientifi c research institute 

Vladimir Sokolov). In add-

ition, reports concerning 

hydrographic maintenance of 

oper ations, and professional 

training for international coop-

eration in Arctic regions were 

presented. 

A summary of the report Polar 

expedition on ice breakers 

Taimyr and Vaigach in 1910-

1915. A sight from the present 

was also given.

Th e photo exhibition Russian 

expedition in Arctic ocean on ice 

breakers Taimyr and Vaigach 

opened the Earth Emperor 

Nikolay II was devoted to the 

same expedition. Participants 

could also familiarise themselves 

with the exhibition Th e History 

of Arctic regions on a book shelf 

published by the Sea Heritage. 

Th e Conference was 

Mr. Benjamin Strong (left) and translator 
report about cooperation in Arctic.

RPO Polar convoy president Yury Aleksandrov (left), Vice admiral Matthieu Borsboom and 
interpreter. 

A thank you by Henk de Graaff (right), 
organiser of this workshop to presenters of 
the workshop, from left to right Martin de 
Kievit, Sander Terwee and Ellen Stuifbergen. 

Workshop on Technical 
Developments During 
 Europort 
As a side-event to Europort 

2013, the Hydrographic Soci-

ety Benelux organised a work-

shop matching the theme of 

the event ‘Pioneers in Maritime 

Technology’. 

Th e event was opened by 

Oystein Aasbo of Kongsberg 

Maritime Norway, giving a fas-

cinating insight into new oper-

ational features of AUVs and 

what the future might bring. He 

predicted that some tasks such 

as Inspection, Maintenance and 

Repair, and positioning seismic 

bottom nodes, now often car-

ried out using ROVs, could be 

performed by AUVs. He also 

showed the new Kongsberg 

Munin AUV and its features.

Martin de Kievit of Trimble, the 

Netherlands, followed in his 

steps and discussed the grow-

ing number of GNSS satellites 

and their constellations. From 

the receiver manufacturer’s per-

spective, more signals need to 

be addressed, which can be a 

challenge given the time and 

quantity as the number of posi-

tioning satellites increases to 

75.

Yann Casamajou of iXBlue 

showed the improvement DP-

PHINS can bring compared to 

PHINS, also taking into account 

the signal sources this equip-

ment can handle, which is 

normally not associated with 

DP like Doppler Velocity Logs 

(DVL). Th e positioning data are 

smoother, more accurate and 

updated at a higher rate lead-

ing to fuel saving and reduced 

wear and tear on the DP system 

components.

After the break, Ellen Stuifber-

gen of Teledyne Reson led the 

participants into the world of 

the latest SeaBat multibeam 

systems and their applica-

tions. One of them, auto-detec-

tion and tracking of pipelines 

improves the data acquisition 

and processing for further anal-

ysis. In addition, the real-time 

display of the water column 

data can be of interest to hydro-

graphic surveyors.

A remotely controlled survey 

boat can be a solution in survey 

areas that are diffi  cult to access, 

or in areas where it can be dan-

gerous to work. Sander Terwee 

of Geometius presented the 

Z-Boat, which can be launched 

by two surveyors and can work 

in various smaller or very shal-

low locations.

Th e delegates concluded their 

workshop during the network-

ing social kindly sponsored by 

Kongsberg Maritime, where 

they had time to catch up with 

the latest developments and 

approach the speakers for fur-

ther questions. 

Th e next workshop is scheduled 

for 11 December 2013 starting at 

1pm. Th e topic of this workshop 

will be: A critical look at ECDIS. 

Further details are available on 

the website of the Hydrographic 

Society Benelux. 

www.hydrographicsocietyben-

elux.eu 

Hydrographic Society Benelux

interrupted by a group of Royal 

Netherlands Navy seamen who 

arrived in St. Petersburg on the 

frigate De Seven Provincien and 

the patrol ship Frisland. Royal 

Netherlands Navy commander-

in-chief vice-admiral Matthieu 

Borsboom gave a short speech, 

was photographed with veter-

ans, presented the PRO Polar 

convoy with an emblem and 

invited participants of the con-

ference to visit the fl agship.

Participants of the confer-

ence accepted the Resolution 

in which it was particularly 

emphasised  that “historical 

experience of international 

cooperation when studying 

and the development of  Arctic 

regions deserves the special 

attention of the interested par-

ties and forms a real basis for 

overcoming some of the contra-

dictions in world politics on the 

basis of mutually advantageous 

cooperation and prevalence of 

interests of mutual economic 

and technological benefi t over 

contradictions of a geopolitical 

nature”.
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NOVEMBER

Gulf Acoustics Workshop 
Alabama, USA  

 21 November   
For more information: 
E: info@biosonicsinc.com 

iXBlue training courses 
Aberdeen, UK 

 27-28 November
For more information: 
E: julie.macleod@ixblue.com 
W: www.ixblue.com 

DECEMBER

IHO Hydrographic  
Com mission on Antarctica 
(HCA)
Cadiz, Spain

 03-05 December
For more information:
W: http://bit.ly/UkkGOE

JANUARY 2014

HYPACK 2014 Hydrographic 
Training Event 
Mobile, AL, USA 

 13-16 January
For more information: 
E: sales@hypack.com 
W: www.hypack.com 

Least Squares Adjustment 
for Offshore Survey 
Newcastle, UK 

 20-22 January
For more information: 
E: ceg.cpd@ncl.ac.uk 
W: www.ncl.ac.uk/cegs.cpd/
cpd/lsadjust.php 

Offshore West Africa 2014 
Accra, Ghana  

 21-23 January 2014  
For more information: 
E: tonybm@pennwell.com 
W: www.offshorewestafrica.com
 

FEBRUARY

Subsea Expo 2014 
Aberdeen, UK 

 05-07 February  
For more information: 
W: www.subseaexpo.com/

 MARCH

VLIZ Young Marine Scien-
tists’ Day 
Brugge, Belgium 

 07 March 
For more information:
W: www.vliz.be/en/
event/2014-03-07-young-
marine-scientists-day-2014

Oceanology International 
2014 (OI2014) 
London, UK  

 11-13 March 2014 
For more information:  
W: www.oceanologyinter-
national.com 

Gastech 2014 Conference & 
Exhibition
South Korea

 24-27 March  
For more information:
E: info@gastech.co.uk
W: www.gastechkorea.com

Offshore Technology confer-
ence Asia 
Kuala Lumpur, Malaysia  

 25-28 March    
For more information: 
W: www.otcasia.org/2014/ 

APRIL

GeoMaritime 
London, UK 

 08-09 April 
For more information:
W: www.geospatialmaritime.
com/ 

International Convention 
Marine Renewable Energy
Cherbourg, France

 09-10 April
For more information:  
W: www.thetis-emr.com/

ENC-GNSS 2014 
Rotterdam, The Netherlands  

 14-17 April 2014 
For more information: 
W: www.enc-gnss2014.com 

Underwater Acoustics & 
Advanced Courses in 
Acoustic Monitoring of 
 Marine Wildlife & Oil 
 Industry, Civil & Navy Un-
derwater Acoustics 
Bath, UK 

 28 April-02 May 
For more information:              
E: sarah@seiche.eu.com 
W: www.seiche.com 

MAY

AUVSI’s Unmanned Systems 
Orlando, USA  

 12-15 May        
For more information: 
W: www.auvsishow.org/
auvsi2014/public/enter.aspx 

JUNE

CARIS 2014 
Brest, France  

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

ADCPs in Action 2014 
Utrecht, The Netherlands 

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

SEPTEMBER

Oceanology International 
China 2014
Shanghai, China

 03-05 September 2014
For more information:
W: www.oichina.com.cn/en/

SMM 2014 
Hamburg, Germany 

 09-12 September 
For more information: 
W: http://smm-hamburg.com/

OCTOBER

Extraordinary International 
Hydrographic Conference 
(EIHC) 
Monaco  

 06-10 October 2014  
For more information: 
W: www.iho.int 

Sea Tech Week 2014
Brest, France

 13-17 October 
For more information:
E: seatechweek@brest-
metropole-oceane.fr
W: www.seatechweek-brest.
org

HYD0813_Agenda_Advindex   49 20-11-2013   13:28:25



Insider’s View

| NOVEMBER/DECEMBER 2013 | Hydro INTERNATIONAL50

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

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

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

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

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

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

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)

David Whitcombe
Chief surveyor for Europe, Shell (UK)

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

Michael Bergmann
Director Maritime Industry
Affairs and Services, Jeppesen

Many projects intended to improve maritime safety have been conducted 

around the world over the years, many of which have been in what might be 

regarded as developing regions. Great efforts have been made and in many 

instances large amounts of funding spent but the results and sustainability of 

these projects may not always reflect what was initially envisaged.  

Capacity Building in the 

Workplace

Usually the equipment needed 

is relatively easily identifi ed and 

supplied but administrative and 

operational aspects may require 

greater attention. Often the personnel 

required need to be sent on extensive 

and lengthy training courses and 

programmes leaving their current 

tasks partially unfulfi lled which can 

be challenging.  

In the interests of project 

sustainability and the overall 

development of national maritime 

safety a number of issues should 

be addressed prior to the technical 

requirements. Th e scheme shown 

above gives an insight in various  

responsibilities and qualifi cations for 

maritime personnel. 

Th is includes a national acceptance 

of international, regional and 

national responsibilities related 

to maritime safety, determining 

whether the appropriate authority 

has been delegated and whether the 

consequences of failure have been 

fully realised. What personnel would 

be required for projects, what their 

experience and qualifi cations should 

be and then perhaps the technical 

requirements could be considered.  

In-house and online courses given 

by experts are now available in 

hydrography and for the operation 

and maintenance of aids to 

navigation. Th e benefi t of these 

courses is that the personnel 

participating can continue to 

fulfi ll  some of their current 

responsibilities, work and study to 

an approved programme, prepared 

by institutions such as IALA and 

Plymouth University, but the staff  

continue to serve in their current 

positions. When the candidates have 

completed the initial ‘virtual’ training 

they will have a better understanding 

of the requirements for operating 

a maritime safety service and have 

the required entry level for the 

longer, more intensive courses that 

can provide them with the required 

expertise. 

Rear Admiral Neil Guy (retd), Maritime 
affairs and hydrographic consultant (South 
Africa) 

Capacity building matrix for the development of maritime services

Development of national awareness and infrastructure Initiatives supported by other states, international organizations and aid agencies

Responsibility Authority Consequence of 
failure

Personnel Qualification Equipment Administration /
facilities

Training Interaction Development

Maritime safety 
information 

International 
and  regional 
conventions

National 
legislation

Regulations

Delegation

Loss of life

Loss of vessels

Loss of cargoes

Liabilities and 
claims

Port and 
hydrographic 
office staff 

Appropriate 
certification

Port 
communication 

equipment

Managed by 
port staff

Internal International 
and national 
institutions

Project aid 
seminars, 
meetings 

Aids to 
navigation

A to N technical 
staff

IALA academy 
certification

As required Buoy tender IALA, internal 
& in-house 

courses

DITTO DITTO

Hysdrographic
 survey

Hydrographic 
surveyors, 

recorders and 
technicians

CAT & B Fully equipt 
hydrographic 

vessel or vessels 
of opportunity

Maintenance 
and repair 
capability

CAT A & B 
courses & 
in-house 
courses 

DITTO DITTO

Nautical 
charting

Nautical 
cartographers 

Cartographic 
certificates

Cartographic 
software, 
computers  
& printing 

capabilities

Hydrographic 
office 

In-house 
courses

DITTO DITTO

Port state 
control 

PSC inspectors PSC certification Manuals Managed by 
port controls 

IMO courses DITTO DITTO

Oil-spill 
combating

Oil spill experts Oil spill training Pollution 
prevention and 

combating 

Managed by 
port staff

In-house 
courses 

DITTO DITTO
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