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Hydrography has seen a decrease in capacity, with fewer survey ships available 

for surveys around the globe. Although there are certain regional diff erences, 

which means a decrease in some regions and an increase in others, it requires 

good thinking on where to put resources. Th is, together with less government 

funding available due to the economic crisis and an increase in shipping as 

one of the safest and cleanest ways of transporting goods, means that shipping 

companies suff er from pressure on prices and therefore on margins and 

effi  ciency will therefore be the mantra for the coming years. Effi  cient planning 

of hydrographic surveys, rather than routinely carrying out resurveys – every 

two or three years – will save money when possible (and will cost money in seas 

or parts of seas that need to be resurveyed more often than the government 

planning foresees). One tool that will see a ‘high fl y’ in deciding whether a survey 

is needed is satellite-derived bathymetry.  

In this issue of Hydro International you can fi nd the article Satellite-derived 

Bathymetry as a Reconnaissance Tool for Hydrography by Pe’eri, Azuike and 

Parrish (see page 16). Th e authors see Satellite-derived Bathymetry (SDB) as a 

reconnaissance tool for national hydrographic offi  ces where analysis to date was 

mainly based on a visual inspection of existing nautical charts. Disadvantages 

of visual inspection include the age of many of the nautical charts and the lack 

of availability of the original source data. Th e study conducted by the authors 

and researchers from the Center for Coastal and Ocean Mapping and the Joint 

Hydrographic Center (CCHOM/JHC), both located in Durham at the University 

of New Hamsphire, USA and the NGS Remote Sensing Division of NOAA and the 

National Geodetic Survey in Silver Spring, Maryland, USA, shows an evaluation 

of the use of SDB  to map shallow-water bathymetry in a GIS to identify areas 

that require surveying. Using publically available satellite imagery and published 

algorithms to derive estimates of bathymetry is showing promising results.  

Also, in this issue of Hydro International, you will fi nd an interview with Dr. 

Johannes Riegl, CEO and founder of the Austrian company with the same name 

(see page 12), written by our technical editor Mark Pronk. RIEGL introduced the 

fi rst Unmanned Aerial Vehicle (UAV) with hydrographic Lidar and has already 

seen the effi  ciency and fl exibility increase. Dr. Riegl explains that the focus will 

be more on reaching even greater depths and on the same depths but with less 

optimal water conditions.  

It is true that the buzz around SDB has been in the air for years, maybe even 

decades, but it now looks like we have fi nally reached the stage where these 

techniques will really help an effi  cient, accurate and fl exible hydrography of the 

future to mature.  

SDB is Flying High
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Fugro to Focus on 
‘Growth through 
Leadership’ 
Fugro presented the outcomes of its 

strategy update on Monday 23 Septem-

ber 2013 in London, UK. CEO Paul van 

Riel and the other members of the exec-

utive committee unveiled Fugro’s plans 

for continued growth and enhanced per-

formance. Th e updated strategy ’Growth 

through Leadership’ builds on Fugro’s 

historic success in segments of the 

energy and infrastructure markets, based 

on high value, technology-intensive off er-

ings to its clients. Th e strategy review 

incorporates feedback from clients, 

shareholders and a group of more than 

200 Fugro senior managers and key staff . 

http://tw.gs/R3Veea 

UXO Project for TenneT 
MMT, Sweden, has been awarded an Unexploded Ordnance (UXO) search and clearance 

project for TenneT Off shore GmbH in the German Bight. Th e HelWin 2 off shore cable 

route including the HVDC platform area will 

be surveyed using a magnetometer array to 

fi nd any anomalies. Th e survey will be con-

ducted from the MMT survey vessel Triad. 

Th is survey will be followed by an identifi ca-

tion and removal operation/possible detona-

tion in 2013 and at the beginning of 2014. 

http://tw.gs/R3VfcY 

MMT’s survey vessel Triad  will be involved in this survey. 

Biggest Volcano on Earth Rivals Largest 
in Solar System 
A University of Houston (UH, USA) professor led a group of scientists in uncovering the 

largest single volcano ever documented on Earth. Th e vol-

cano, dubbed the ‘Tamu Massif ’, spans an area roughly 

equivalent to the British Isles or the State of New Mexico. 

Th is makes it nearly as big as the giant volcanoes of Mars 

and places it amongst the largest in the Solar System. 

http://tw.gs/R3VfC3 

A bathymetry of the biggest single volcano on Earth. Fugro Performs 
Large AUV Survey 
A large Autonomous Underwater Vehi-

cle (AUV) survey in the oil and gas indus-

try forms a core element of two contracts 

awarded to Fugro that also include 

metocean measurements and geohazard 

consultancy services for Eni East Africa. 

Th e data is being captured for the Area 4 

Rovuma basin development off shore north-

ern Mozambique. According to Fugro, the 

challenging AUV survey is the largest ever 

commissioned and one of the fi rst in this 

new and remote frontier area off  the coast 

of East Africa. Fugro is providing hull-

mounted reconnaissance and AUV detailed 

data from the development area. Th e data 

will aid the design of subsea facilities. 

http://tw.gs/R3VfeW 

The largest-ever AUV survey Fugro is about to conduct will be 
offshore East Africa. 
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The end of data cleaning
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EM 2040 high resolution multibeam 
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Clean, accurate data saves you time 
and money at sea and ashore.

www.kongsberg.com

High Resolution Soundings to 500 m depth 
with the new EM 2040C from Kongsberg

®

Upgrade Now! 
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UNH Launches School of Marine Science and Ocean Engineering - 1. http://tw.gs/R3VfDW 

Biggest Single Volcano on Earth Rivals Largest in Solar System - 2. http://tw.gs/R3VfE1 

Fugro Performs Large AUV Survey - 3. http://tw.gs/R3VfeW 

Imagenex Adds Sonar and Sensor Interface Relay - 4. http://tw.gs/R3W0ix 

Chelsea Technologies at OI China - 5. http://tw.gs/R3W0av

Schleswig-Holstein Prime Minister 
Visited AWI Wadden Sea Station 
Th e Prime Minister of Schleswig-Hol-

stein, Germany, Torsten Albig, visited 

the Wadden Sea station of the Alfred 

Wegener Institute in List on Sylt, to 

learn about the work of scientists. 

Prof. Ralf Tiedemann, deputy direc-

tor of AWI, welcomed the guests and 

Dr. Ragnhild Asmus, head of the Wad-

den Sea Station, explained the Coastal 

Research. 

http://tw.gs/R3VeEv 

 East China Sea’s Physical 
 Oceanography Explored 

Just days before a team of research-

ers from Woods Hole Oceano-

graphic Institution (WHOI) and 

National Taiwan University set out 

to conduct fi eldwork in the East 

China Sea, Typhoon Morakot - one 

of the most destructive storms ever 

to hit Taiwan - made landfall on the 

island, causing widespread dam-

age and drastically altering the fl ow 

of water along the nearby continen-

tal shelf. Th is provided interesting 

‘live’ research topics. In their work to 

understand the strong currents over 

the continental shelf and slope in 

the East China Sea, the researchers 

used four ships for intensive sam-

pling of the continental shelf and slope, and deployed several moorings and conducted 

high-resolution hydrographic surveys. Th e research has just appeared in a special issue 

of the Journal of Marine Research. 

http://tw.gs/R3VfbX 

The red dots represent profiles of water sampled during the broad-
scale survey. MHC denotes Mien-Hua Canyon while NMHC denotes 
North Mien-Hua Canyon. (Figure by Jack Cook, Woods Hole 
Oceanographic Institution).

Schleswig-Holstein’s Prime Minister Torsten Albig during a 
discussion with AWI scientists (Image courtesy: Birgit Hussel, 
Alfred-Wegener-Institut). 

Airborne Lidar 
Bathymetry 
 Contract 
Fugro GeoSurveys, Canada, has been 

awarded a ‘Supply Arrangement’ by the 

Canadian Hydrographic Service (CHS) to 

provide Airborne Lidar Bathymetry (ALB) 

survey services. CHS will predominantly 

use this Contract to procure ALB surveys, 

as needed anywhere in Canada, to support 

their nautical charting programme particu-

larly in shallow-water areas, which are dif-

fi cult to access safely using vessel-based 

systems. ALB data can also be used for a 

variety of environmental applications in 

coastal and shallow-water areas. 

http://tw.gs/R3Ved3 

Airborne Lidar Bathymetry can be an efficient alternative to 
bathymetry using vessels.

Texas University 
is PacX Challenge 
Winner
Liquid Robotics, USA, named Dr Tracy 

Villareal, professor of marine science 

at the University of Texas in Austin, as 

the winner of its PacX Challenge on 24 

September 2013 at the Oceans’13 MTS/

IEEE scientifi c conference. His research 

focused on a comparison of scientifi c 

spatial data collected from US satellite 

streams to in-situ or surface data col-

lected by four PacX Wave Gliders. 

http://tw.gs/R5U7f5
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Wales Holds Potential for ‘Underwater 
Kite’ Power Plants 
Swedish marine energy technology company Minesto has identifi ed Wales as a pos-

sible location for a full-scale deployment of its marine power plant, Deep Green. Deep 

Green is able to cost-eff ectively produce electricity from low-velocity tidal and ocean 

currents. Welsh waters are very 

rich in low-velocity tidal currents. 

Th e potential for Deep Green has 

been established after extensive 

measurements of the sea condi-

tions carried out by SEACAMS. 

Th is is a Welsh research project 

off ering marine businesses access 

to research facilities, exper-

tise and knowledge from Welsh 

Universities. 

http://tw.gs/R5U7B2

An ‘Underwater Kite’ may show good tidal and current energy potential. 

UNH Launches School of  Marine Science 
and Ocean Engineering 
Th e University of New Hampshire (UNH) has announced the launch of its new School of 

Marine Science and Ocean Engineering marking an integration of the university’s various 

marine-related research, teaching and 

outreach activities. Th e new school, the 

fi rst interdisciplinary school at UNH, 

will provide graduate courses, certifi -

cates and degrees and will draw faculty 

from every college within the university. 

http://tw.gs/R3Vf0x 

Donated Flemish 
Research Vessel 
 Departed to Kenya 
On 31 August 2013, the former Flemish 

research vessel RV Zeeleeuw, renamed RV 

Mtafi ti departed from the harbour of Ostend 

for its seven-week journey to Mombasa, 

Kenya. Th ere the ship will be used by the 

Kenya Marine and Fisheries Research Insti-

tute (KMFRI) to carry out marine studies of 

benefi t to the local population and for several 

regional tasks in the Western Indian Ocean. 

http://tw.gs/R3Vehx 

Larry Mayer is the director of the University of New 
Hampshire’s new School of Marine Science and Ocean 
Engineering. Image courtesy: Lisa Nugent, UNH 
Photographic Services.

The Hidden Landscape of the Baltic Sea 
Th e Baltic Sea Bathymetry Database (BSBD) gathers, visualises and distributes data about 

the water depth – bathymetry – for the areas of all Baltic Sea countries. Bathymetric data 

of suffi  ciently high quality is a requirement for many administrative and research-related 

tasks. Th e BSBD off ers complete, homogeneous and up-to-date Baltic Sea bathymetry data 

from all Baltic Sea national hydro-

graphic offi  ces under the umbrella 

of the Baltic Sea Hydrographic 

Commission. 

http://tw.gs/R3VfdW 

Bathymetry of the Baltic Sea. 

MacArtney and 
SeaTech China 
 Cooperation Sealed 
Th e MacArtney Group, Denmark, has 

recently extended its exclusive agree-

ment with long-standing Chinese agent, 

SeaTech China. Th e new two-year 

deal was signed as SeaTech China and 

MacArtney joined forces for the Chinese 

edition of the OI (Oceanology Interna-

tional) tradeshow for marine science 

and technology which took place from 3 

to 5 September 2013 in Shanghai. 

http://tw.gs/R3VfZ5 

RV Mtafiti in her earlier life as RV Zeeleeuw.

The SeaTech China booth during Oceanology 
International China 2013.
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Wave Buoy Assists Costa Concordia 
Salvage Operation 
AXYS Technologies (Canada) supplied a TRIAXYS wave buoy to aid in the salvage opera-

tion of the Costa Concordia, which had a milestone moment when the vessel was placed 

upright on 16 September 2013 off shore Isola del Giglio, Italy. Th e TRIAXYS wave buoy, 

which has been deployed near the vessel since January 2013, provides real-time direc-

tional wave data to the salvage crews performing the operation. Th is data helps the 

crew understand the wave conditions of the site and enables them to make informed 

decisions on whether 

technicians are safe to 

work on the water near 

the salvage site. 

http://tw.gs/R3VfZY 

The position of the wave buoy 
related to the Costa Concordia 
wreck. 

Digital Hydrography 
on the Maritime 
Web 
Organised by Th e Hydrographic Society UK 

and supported by the International Hydro-

graphic Organization (IHO) and the Interna-

tional Federation of Hydrographic Societies 

(IFHS), the Digital Hydrography on the Mari-

time Web conference at Southampton Solent 

University Conference Centre, UK, is expected 

to attract a wide international audience. Th e 

event, focusing on eff orts by hydrographers to 

support moves towards a maritime web, will 

take place on 29 and 30 October 2013. 

http://tw.gs/R5U701
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You are founder and CEO of the 
 company named after you. Could you 
tell our readers about its origin and 
why you started the company? 
Th e company was founded in 1978 

as a spin-off : I had been working at 

the Technical University of Vienna 

since 1970 on the (self-defi ned) topics 

‘Measurement of short distances 

by use of optical pulsed radar 

Exciting Applications 
for Lidar

technology’, and it was my desire to 

continue that technical-scientifi c 

work in the direction of industrial and 

commercial use and applications. 

What is your basic product develop-
ment philosophy and business model? 
From the beginning, it has been and 

still is our aim not only to meet but to 

exceed our customer’s expectations 

with regards to reliability and 

longevity, highest possible technical 

performance and usefulness of our 

products. We accomplish all of this 

while also retaining a compact size 

and weight, as well as an aff ordable 

price; and not to forget the extremely 

rugged but nevertheless attractive 

product design, for which we are 

known and acknowledged. 

The RIEGL laser scanner company has been innovating laser 

scanning technology for more than 30 years. The equipment can 

be found in the most remote and even challenging locations 

across the world and even in space. Dr. Riegl gives a behind 

the scenes view of RIEGL and explains how the 

differenent laser scanning technologies have evolved 

over the years. UAV will be seen in bathymetric 

applications more frequently in the future 

with laser scanning as well as 

cameras. The emerging 

markets also play a key 

role for RIEGL laser 

company and Dr. 

Riegl expects this 

to continue into 

the future.  

Hydro INTERNATIONAL Interviews Dr. Johannes Riegl 

Mark Pronk
Technical editor, 
Hydro INTERNATIONAL
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metres. Are you expecting the depth 
range to be extended in the near 
future? 
Yes, of course. But I cannot give you 

any further details yet … 

Terrestrial laser scanners are now also 
widely used on board survey vessels. 
What has been an interesting applica-
tion for the TLS system on board survey 
vessels? 
Terrestrial laser scanner systems 

are used on bathymetric survey 

vessels for acquiring data from 

banks and other objects like 

bridges, embankments, harbour 

walls, coastline topography, etc., 

simultaneously with the bathymetric 

data acquisition by echo sounder. 

Or, to give another concrete example, 

the US Army Corps of Engineers 

deployed several RIEGL TLS systems 

on board survey vessels to monitor 

levees during the fl ooding of the 

Mississippi River. Th e calibrated 

refl ectance was able to identify water 

absorption of the soil which was 

a precursor to levee failure. In this 

way, they were able to spot potential 

failure spots in advance and to 

respond with material to strengthen 

the site. 

With the recent flooding in Central and 
Eastern Europe still in our mind, do you 
think that TLS systems could have been 
of assistance in preventing this kind of 
flooding? 
I do not believe so. In my opinion, 

the main source for data required 

for fl ooding level prediction is, and 

probably will continue to be, airborne 

scanning. 

But the issue is actually not data 

acquisition – which has already been 

done in most endangered areas – but 

drawing conclusions from these data 

and implementing the necessary 

protective dams and installations. 

And that is not a technical or 

technological task, but a political one. 

What will be your focus for bathymetric 
Lidar development: higher accuracy or 
a higher depth penetration? 
Th e accuracy of our bathymetric 

products is already extremely high. 

Together with the high point density 

they deliver, we put the users in a 

position to acquire detail-rich data 

at depths the market is looking for. 

However, we are aiming, of course, 

for even larger depths and reaching 

the same depths at less optimal water 

conditions. 

In addition to hardware, you also pro-
duce proprietary software. Do you see 
open software as a competitor or as 
being complementary? 
Open source software is a great help 

for exchanging, sharing and helping 

technology adoption. It exists as 

a resource for those interested in 

experimenting in a safe, non-risk 

environment to grow their skills, 

share with the community and enable 

the whole profession to build on their 

work. We actively participate in the 

open source community by providing 

tools and time to help improve the 

level of expertise, technology and 

capabilities of open source software. 

Also, as much as we give to the open 

source community, we also use for 

commercial endeavours. We fi nd 

We have a very long heritage in 

introducing unrivalled, market-

changing solutions in Lidar. 

Everybody at RIEGL strives for 

excellence in what they do, and 

make good things even better, in 

order to provide our customers with 

competitive advantages in their 

respective fi elds of application. 

Some ten years ago, for example, we 

introduced the waveform technology 

in commercial laser scanning as the 

very fi rst fi rm in the world to do so. 

Th is technology off ers incredible 

value and performance and has 

enabled RIEGL to approach new 

performance levels and allowed 

our customers to address new 

applications and markets. At the 

same time, we have improved the 

pulsed-radar measurement precision 

to levels that everybody, including 

ourselves, would have considered 

impossible not too long ago. 

RIEGL released the first Unmanned 
Aerial Vehicle (UAV) with hydro-
graphic Lidar. In what areas do you 
mainly see this solution being used? 
Coastal, inland water, rivers etc.? 
Our VQ-820-GU is specifi cally 

designed to survey sea beds, the 

grounds of rivers or lakes and is well 

suited for combined airborne land 

and hydrographic survey. Fields 

of application include mapping 

of coastal lines, lakesides and 

river banks as well as mapping of 

archaeology and cultural heritage. 

Th e wide applicability of this 

‘bathytopographic’ solution mounted 

on a UAV gives our customers higher 

fl exibility and higher effi  ciency to 

carry out their projects, even under 

extremely adverse circumstances. 

Will the RIEGL VQ®-820-GU be a 
 serious competitor for multibeam echo 
sounders or supplementary? 
Th e RIEGL VQ-820-G is to be used 

concurrently with multibeam 

echo sounders as it is capable of 

surveying the seafl oor in regions 

not navigable or obscured for 

shipborne multibeam instruments. 

Additionally, the VQ-820-G captures 

the coastal region above water and 

therefore facilitates a seamless 

coverage. 

The RIEGL VQ®-820-GU is currently 
used in shallow water up to a few 

Dr Johannes Riegl holds a 
degree in engineering and a 
PhD in communications 
engineering from the Vienna 
University of Technology in 
Austria. From 1970 to 1972, he 
worked on his thesis on optical 

short distance measurement. Johannes Riegl is the 
CEO and managing director of RIEGL Laser 
Measurement Systems GmbH which he founded in 
1978. He has also worked as a lecturer at the 
Institute of Communications and Radio-Frequency 
Engineering at the Vienna University of Technology, 
focusing on the topics of radar technology and 
optoelectronics. 

Who would have expected a 

UAV flying shoreline mapping 

missions using a bathymetric 

laser scanner? 
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developed into becoming one of 

our main export countries. We are 

very glad to have strong partners in 

China to promote and distribute the 

RIEGL product line. Our products are 

very well accepted and appreciated 

and we maintain excellent contacts 

with universities and authorities. To 

support the further growth we expect 

in the next years, we are planning to 

enhance our direct activities and our 

presence in the country. 

India, on the other hand, as a rapidly 

developing country, has to date been 

relatively slow in sales, taking into 

account the huge size of the country 

and the ongoing infrastructure 

improvements. We will defi nitely see 

further growth for Lidar in India as well, 

and we will gladly take that challenge! 

Are you already experiencing 
severe competition from emerging 
markets, such as India and 
China? 
Quite the opposite. Our products 

are much sought-after in China, 

and plagiarism is to date not a 

real problem for us – the performance 

of our products is unrivalled! 

In which areas do you see Lidar 
 technology emerging over the 
coming decade? 
Our products are applicable 

for an extremely wide fi eld of 

applications, including high 

altitude aerial mapping, civil 

engineering, monitoring, mining 

and city modelling. Our customers 

regularly surprise us with new 

applications using our sensors. For 

example, just a few years ago who 

would have expected a UAV fl ying 

shoreline mapping missions using 

a bathymetric laser scanner? Now 

it is reality. We can expect many 

more, exciting applications for Lidar 

to surface within the next decade, 

as the boundaries of this powerful 

technology have yet to 

be explored. It is an exciting time 

for a company like RIEGL. 

the Open Source community to be 

symbiotic and synergetic. 

In what way do you cooperate with 
universities? 
Based on my own history as a 

University professor, and that of 

several of my esteemed colleagues, 

we are a good partner in several 

academic research projects, and we 

also regularly act as sponsors. It is 

crucial for us to cooperate closely 

with universities and this also enables 

us to recruit well-educated staff  

members. 

What are your experiences with 
respect to the appreciation of Lidar 
technology in China and India? 
China is a very promising market 

for our products and has already 

More than 250 
guests attended 
RIEGL LIDAR 2013.

Open source software is a 

great help for exchanging, 

sharing and helping 

 technology a doption
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data must be referenced to a chart 

datum (typically a tidal datum), and 

2) the procedures must be based on 

readily-available, low-cost data and 

software. 

Landsat 7  
Landsat 7 imagery is free and 

publically available ( 1). An eight-

band multispectral-scanning 

radiometer, the Enhanced Th ematic 

Mapper plus (ETM+), collected 

imagery with 185km swath-width 

and an image resolution of up 

to 28.5m. Th e large swath of the 

Landsat imagery can potentially 

cover nautical charts of the scale 

of 1:50,000 to 1:60,000 with a single 

image. Although the Landsat ETM+ 

imagery has fairly coarse resolution, 

it is signifi cantly smaller than the 

maximum allowable spacing between 

charted soundings of 300m (in ground 

distance) of the scale of charts used 

in the study. For the procedure, only 

three (blue, green, and near-infrared) 

of the eight bands are needed. Th e 

Landsat imagery is ortho-rectifi ed 

and referenced to the WGS84 datum 

with a stated positional uncertainty 

of better than 50m. Although Landsat 

7 images that are useful for SDB were 

only collected from April 1999 to June 

2003, this time frame is more recent 

than survey data in many charts of 

developing countries. Many of these 

surveys were conducted more than 50 

years ago.  

Procedure Development 
Th e satellite-derived bathymetry 

procedure was developed using a 

US calibration study site (Rockport, 

Massachusetts), which has a low-

energy wave environment with a tidal 

range of about 2.5m. It is important 

to note that only a few, carefully-

selected chart soundings are used 

in the procedure to reference the 

satellite-derived bathymetry to 

the chart datum. One of the main 

criteria for the selection of this small 

In some developing countries, the information available to plan and prioritise hydrographic surveys is typically based 

on visual inspection of existing nautical charts. However, due to the age of many existing charts and lack of availability 

of the original source data from which they were compiled (e.g., smooth sheets) this type of analysis is often quite 

limited. A study was conducted to evaluate the use of a satellite-derived bathymetry (SDB) procedure to map 

shallow-water bathymetry in a GIS environment, and to identify areas that require a new hydrographic survey. 

Publically available, multispectral satellite imagery and published algorithms are used to derive estimates of the 

bathymetry. The study results indicate a potential use of the procedure by national hydrographic offices as a 

reconnaissance tool. 

A Reconnaissance Tool for Hydrography

Satellite-derived Bathymetry

THE ABILITY TO DERIVE 

bathymetry from multispectral sat-

ellite imagery is a topic that has 

received considerable research atten-

tion since the 1970s. Typical multi-

spectral satellite platforms (e.g., 

Landsat, Ikonos, SPOT, and World-

View) collect data in multiple spectral 

bands that capture a broad spectral 

range (40 to 150nm). Collectively, 

these bands typically span the vis-

ible to infrared portions of the elec-

tromagnetic spectrum. Th e physical 

concept underlying the ability to esti-

mate bathymetry from multispectral 

imagery is the wavelength-depend-

ent attenuation of light in the water 

column. To date, numerous algo-

rithms for bathymetry retrieval have 

been developed. However, a detailed 

study has not been made on the abil-

ity to make use of these algorithms 

and procedures for operational sur-

vey planning in national hydrographic 

offi  ces of developing countries.

Although the accuracy of SDB does 

not meet current International 

Hydrographic Organization (IHO) 

S-44 standards, results from this 

technique suggest that SDB can be a 

useful tool for survey planning and 

prioritisation, especially for national 

hydrographic offi  ces with limited 

resources. However, this application 

has two main requirements: 1) the 

Shachak Pe’eri,
Center for Coastal 
and Ocean 
Mapping, 
University of New 
Hampshire, USA

There is a correlation between 

accuracy of the bathymetric 

model and water clarity

Christopher Parrish,
NGS Remote 
Sensing Division, 
NOAA/NOS, 
National Geodetic 
Survey; Joint 
Hydrographic 
Center, NOAA, USA 

Chukwuma Azuike
Center for Coastal 
and Ocean 
Mapping, 
University of New 
Hampshire, USA
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subset of reference soundings is 

that the soundings are located in 

areas of relatively stable seafl oor 

that have likely not experienced 

signifi cant change since they were 

charted. Th ese soundings are used 

as control points to determine the 

transformation parameters used 

in the algorithm. Although the 

instantaneous water level at the time 

of satellite image acquisition is very 

unlikely to coincide with the chart 

datum (e.g., Mean Lower Low Water 

(MLLW) or Lowest Astronomical 

Tide (LAT)), there is no need to 

measure the tide height during the 

image acquisition. Th e control points 

reference the bathymetric model 

directly to the chart datum. Th us, the 

procedure eliminates both the need 

for tide-coordinated imagery and for 

tide correctors.  

An Airborne Lidar Bathymetry (ALB) 

survey that was conducted in 2007 by 

the US Army Corps of Engineers was 

used as a reference dataset. Th e ALB 

reference dataset was transformed to 

the MLLW tidal datum using NOAA’s 

VDatum software. ALB is considered 

an accurate survey technology that 

meets IHO Order 1b Total Vertical 

Uncertainty (TVU) specifi cations for 

soundings that are able to penetrate 

at least twice the water depth using 

SDB. Bathymetry from the satellite 

Figure 1: Key step 
of the SDB 
procedure over the 
US calibration site.

imagery was derived using a ratio of 

green-to-blue Landsat band pairs and 

was referenced using chart soundings 

(NOAA chart 13279). Th e high-

resolution ALB reference dataset (4m) 

was gridded at the Landsat’s image 

resolution (28.5m) for purposes of 

comparison.  

Th e study results from the US 

calibration site show that the 

eff ective depth of penetration where 

submersed features are inferred was 

between 5 and 6m. Although the 

average depth diff erence between the 

satellite-derived bathymetry results 

and the ALB reference dataset is 

small (0.30m), the standard deviation 

(1 ) of the depth diff erence is 1.79m. 

Th e results indicate that there is a 

correlation between the accuracy of 

the bathymetric model and the water 

clarity. 

Th e procedures developed using the 

data from the calibration site involve 

four main steps (Figure 1): 1) Satellite 

imagery is downloaded based on the 

Figure 2: Escravos, Nigeria: A 5m depth contour from the SDB overlaid on assigned depths derived from the chart.  
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geographic extent and environmental 

conditions (e.g., cloud coverage and 

sun glint), where dry land and most 

of the clouds are removed (masked 

out) using the Near-Infrared band; 

2) ‘Speckle noise’ in the Landsat 

imagery is removed from the blue-

green band using spatial fi ltering; 3) 

A blue-green band ratio algorithm is 

applied to derive bathymetry; and 4) 

Th e optical depth limit for inferring 

bathymetry (also known as, the 

extinction depth) is calculated and 

the algorithm values are referenced 

to the chart datum using the chart 

soundings. 

Evaluation of C-55 Sites 
In addition to the US calibration study 

site, shallow-water bathymetry was 

also evaluated over the coastal waters 

of Nigeria and Belize. Th ese sites were 

selected based on the IHO publication 

C-55, which identifi ed nautical charts 

that contain gaps in their hydro-

graphic data. In Nigeria, the satellite-

derived bathymetry correlated well 

with areas that have been recently 

surveyed (a commercial survey from 

2004) near the entrance to Escravos 

River. Bathymetry derived from the 

procedure identifi ed signifi cant diff er-

ences between depths and chart 

soundings in the northern section of 

the chart over a large area (several 

tens of square kilometers) and in the 

Benin River mouth north to Escravos 

River. In order to simplify the compar-

ison, the depth ranges were 

segmented based on signifi cant navi-

gational depths: from 0m to 5m, 5m 

to 30m, 30m to 40m and greater than 

40m. Based on the source diagram 

and the chart symbols, a probable 

cause of this diff erence is that the 

area has not been surveyed since 1913 

(Figure 2). A notable outcome of the 

study in the Belize study site was that 

the location of a natural channel 

between Belize City and Big Creek 

observed using SDB is east of its loca-

tion in the current nautical charts 

(Figure 3). 

Future Directions 
Based on the results of this study and 

responses from several hydrographic 

groups, this initiative is currently 

being expanded in collaboration 

with the General Bathymetric Chart 

of the Oceans (GEBCO) group and 

Integrated Ocean and Coastal 

Mapping (IOCM) programme in 

National Oceanic and Atmospheric 

Administration (NOAA). Th e 

procedure was documented 

and published in the GEBCO 

Cookbook. Since mid-2013, imagery 

from the new Landsat satellite 

(Landsat 8) is free and publically 

available and can also be used to 

derive bathymetry. 
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The procedure eliminates both 

the need for tide-coordinated 

imagery and for tide correctors 

Figure 3:  Big Creek, Belize: Channel path derived from chart soundings (black contour) overlaid on SDB. 
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IHO Orders  
Th e need for standards is well 

understood. Th e IHO introduced 

Orders of hydrographic work in the 

1960s primarily for nautical charting 

“…hydrographic surveys were classed 

as those conducted for the purpose 

of compiling nautical charts generally 

used by ships” (1st Edition Preface). 

Hydrographic surveys for nautical 

charting and military use were almost 

the only types conducted until the 

1970s. Off shore minerals, especially 

oil and gas, and submarine pipelines 

changed this. Companies have 

developed their own standards driven 

by commercial imperatives and there 

is growth in the requirement for 

bathymetry outside nautical charting.  

IHO Orders concentrate on end 

use of the data “Th e study confi ned 

itself to determining the density and 

precision of measurements necessary 

to portray the sea bottom and other 

features suffi  ciently accurately for 

navigational purposes.” (1st Edition 

Preface) “….the basic objectives 

of the publication have remained 

substantially unchanged and this 

remains so with this 5th Edition” 

(2008). Th e standard is defi ned almost 

exclusively in shipping terms:  

Special Order – “intended only for 

those areas where under-keel clearance 

is critical.” Order 1a – “intended for 

those areas where the sea is suffi  ciently 

shallow to allow natural or man-

made features on the seabed to be a 

concern to the type of surface shipping 

expected to transit the area but where 

the under-keel clearance is less critical.” 

Order 1b – “where a general depiction 

of the seabed is considered adequate 

for the type of surface shipping 

expected to transit the area.”  

Order 2 – “limited to areas deeper 

than 100 metres as once the water 

depth exceeds 100 metres the 

‘Gather once, use many times’ has applied to bathymetric data gathering for many years, 

particularly in public bodies and organisations. Whilst understandable and desirable to have one 

infinitely adaptable dataset appealing to all users, it is mainly driven by the desire to achieve 

cost savings. There is nothing wrong with that, it just has not made it beyond being a tag line. 

The reasons for this are not clear but maybe aspiration does not match reality in the bathymetric 

market, environment, industry or clients.  

Gathering Data Once, for Multiple Purposes

A Layered Approach

WHY HAS ‘GATHER ONCE’ NOT 

been widely implemented? What 

concept could replace it and actually 

progress to implementation? In order 

to apply, a major problem is that 

data gathered once has to be suit-

able for all client standards. Th e con-

cept cannot apply if the gather once 

is a bicycle, but there are clients who 

need 4-wheel drive! If 4-wheel drive is 

needed in some areas, but those are 

not well defi ned, then the gather once 

principle demands all gathering be 

done with a 4-wheel drive, even if a 

bicycle will do for 90% of it.  

Survey area extent is often sacrifi ced 

for data density. Rather than a dense 

dataset in a small area, would it not 

be better to have some less dense 

data over a larger area instead of 

white space?  

Th e 4-wheel drive is more expensive 

than the bicycle and you get a better 

journey, but if you are buying, and you 

do not actually need the comfortable 

ride, why pay for it? If you need a 

bicycle, buy a bicycle!  

Th is is the fundamental failing of the 

‘gather once’ concept. Why pay for 

something not required now, when 

you can get what you need for less?  

Not all users of bathymetric data need 

IHO Order 1, and even fewer need 

Order 1a and the implied density that 

goes with object detection. So why 

does that standard crop up so often?  

Andy  Waddington, 
Andy Waddington 
Hydrographic 
Consultants Ltd 
and AAM Pty Ltd, 
Australia 

Figure 1: Shallow 
reef data – 
HawkEye II b 
(image courtesy: 
Pelydryn Ltd). 
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existence of man-made or natural 

features that are large enough to 

impact on surface navigation and 

yet still remain undetected... is 

considered to be unlikely.”  

IHO Orders are of limited application 

to benthic mapping, habitat planning 

or measuring the impact of coastal 

developments, all of which may be 

independent of shipping patterns. 

Th ey can be a disadvantage, generating 

a shoal-biased product when many 

environmental applications require 

an accurate, unbiased model. In 

coastal margins and shallow water 

the requirements of IHO Orders are 

high because water depth is critical 

for shipping. But shipping patterns are 

often not a factor in commissioning 

surveys, so IHO requirements may 

prevent due consideration of cost-

eff ective solutions. Outside of shipping 

lanes IHO requirements are less 

applicable and vertical and horizontal 

accuracies as opposed to object 

detection or data density might better 

defi ne the requirement (Figure 1).  

CATZOCS  
CATZOCS (Category of Zone of 

Confi dence) starts to address this, 

classifying data by the gathering 

methodology using position and 

depth accuracy, and seafl oor coverage 

as the key components.  

Th is gives a better understanding 

of what is possible from diff erent 

techniques but tends to defi ne 

Figure 2: Beach 
and estuary 
satellite imagery – 
RapidEye (image 
courtesy: AAM Pty 
Ltd). 

data after gathering with a focus on 

nautical charting (it is for ENCs), 

rather than defi ning the requirement 

and driving the data gathering.  

So clients for non-nautical charting 

applications may have to use ill-

suited standards to defi ne their wants 

ending up with projects at too high 

a cost. Th en they have to undertake 

smaller programmes of work or 

cannot deliver what they want in 

budget, resulting in no survey at all.  

Layered Approach  
One of the common issues with 

value for money is over-specifying 

the requirement. In an attempt to 

gather high specifi cation data, a 

standard is set requiring an MBES 

survey for a shipping channel. A 

requirement could be density and 

accuracy allowing delineation of 

contours at 1m interval. Th is is 

logical until the area gets to depths 

of less than, say, 10m. At this point 

requirement exceeds reality, as many 

ships will not go there (unless there 

is plenty of tide). Eff ort and budget 

is expended chasing an unrequired 

standard.  

‘Gather once’ runs counter to the 

market forces that generate demand.  

Rather than the gather once concept, 

it may be better to reverse it. Gather 

everywhere at low specifi cation and 

step-up where needed. Th is successful 

approach was adopted by the Royal 

Australian Navy, where bathy Lidar 

of the Great Barrier Reef is used to 

queue acoustic surveys of critical 

passages; ‘gather once’, but with the 

addendum of ‘then gather again 

where it is actually needed’: a layered 

approach.  

Global Base Layer  
Th e GEBCO system (General 

Bathymetric Chart of the Oceans – 

1) is the origin of a Global Base 

Layer. It represents a basic level of 

information but is a signifi cant step 

up from no data at all. Its limitations 

are known, however, it forms the fi rst 

stage of spatial decision making. If it 

is GEBCO data or nothing, let us start 

planning on the GEBCO. 

Satellite-derived models are similar. 

Th ey represent the true bathymetry 

only with great uncertainty, but they 

do give us a coarse bathymetry.  

Away from ocean basins, a layered 

Requirement exceeds reality, 

as many ships will not go there 
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approach comes into its own. 

At the coastal margin depths 

become critical for navigation, the 

environmental impact of humans is 

signifi cant and the eff ects of onshore 

and off shore processes need to be 

fully understood. Th e coastal margin 

is where routine human activity is 

most infl uenced by, and aff ects, the 

hydrography. 

Coastal Base Layer  
Th e potential of satellite data is growing 

and improving. Although currently 

limited in depth and with uncertainties 

that exceed IHO order 1, it could be 

a useful planning and risk reduction 

tool. Satellite data gathering is passive, 

repeatable and relatively cheap. It is not 

multibeam, but we are back to buying a 

bicycle if you need one.  

Even if a 4WD is needed, satellite 

data has a role in informing where to 

commission the more expensive and 

accurate systems (Figure 2).  

Coastal Detailed Layer  
Satellite data can identify areas 

where Lidar bathymetry can ‘tighten’ 

the solution or provide Order 1 if 

required. Th is adds redundancy 

to the data as some areas will now 

be covered using independent 

systems, reducing the measurement 

uncertainties in these more 

important areas.  

Bathymetric Lidar is generally limited 

to depths of less than 50m (more 

commonly 20-30m) but achieves 

IHO Order 1, off ering an economic 

alternative to MBES, particularly in 

shallow water where echo sounding 

may be ineffi  cient and dangerous. 

Many modelling processes are better 

suited to lower resolution datasets.  

Th e most critical factor is better 

coverage versus cost ratio of bathy 

Lidar and the relative ease of 

repeatability.  

Lidar off ers a useful product in 

coastal areas at a reasonable price 

although not at the accuracy, 

precision and guaranteed coverage of 

MBES (Figure 3).  

Coastal Precise Layer  
With Order 1 requirements met using 

Lidar, and the whole area covered with 

satellite, MBES can be employed where 

it is actually needed. It is relatively slow 

and expensive in shallow water, but is 

required if you want the highest quality 

data (Figure 4).  

Summary  
Th e benefi t of considering the coastal 

region as a whole is growing in 

importance.  

A layered approach, blending data 

from diff erent sources, makes it 

possible to model the coastal margin 

with accuracies appropriate to 

specifi c areas and uses. Th is approach 

has been used by topographic 

surveyors for decades: regional 

satellite mapping; project aerial 

survey; targeted fi eld survey. Th is 

off ers real cost and time savings. 

Th ough data in some areas may only 

be ‘good enough’ for now, it is a vast 

improvement over no data or historic 

data unlikely to be improved upon 

due to available budgets. 

Figure 3: 
Bathymetric Lidar 
and aerial imagery 
(image courtesy: 
AAM Pty Ltd). 

Figure 4: 
Integrated, high 
definition data 
from MBES (image 
courtesy: Andy 
Waddington). 

1. www.gebco.net
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Satellite data gathering is 

 passive, repeatable and 

 relatively cheap  
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distinguishing perilous settings and 

safe geofeatures. Th is paper represents 

such analyses made by P.P. Shirshov 

Institute of Oceanology, RAS, on 

examples from the Caspian Sea. 

Geological Setting 
Th e Caspian Sea is a huge (1,200km x 

300km) in-land depression, isolated 

from world oceans. Morphologically, 

the Caspian Sea can be divided into 

three regions: Northern (vast shelf 

plains), Central (depression, average 

depth 300m, maximum depth 700m) 

and South (depression, average 

depth 500m, maximum > 1,000m). 

Natural borders of these regions are 

the Mangyshlak Th reshold (sediment 

bow-shaped body) between the 

North and the Central parts and the 

Apsheron Th reshold (linear tectonic 

elevation) between the Central and 

Southern parts (Figure 1). Signifi cant 

regional processes are neotectonic 

movements and a great number 

of deep-focus earthquakes (up to a 

hundred per year). Th ese tectonic 

movements initiate mud volcano 

activity and mass movements on 

slopes of both deep basins. On the 

other hand, sedimentation processes 

in the Caspian Sea are mainly 

controlled by bottom topography and 

sources of sedimentary material ( fi rst 

of all river runoff ). Th e most famous 

Caspian peculiarity is its ever-lasting 

unpredictable level change, which 

does not correlate with the world 

oceans or with glaciation history. 

Major hydrocarbon fi elds are 

situated on the Northern shelf 

and in the deep Southern basin 

and several prospective structures 

occur in the Central basin. Th ere 

is a general distribution rule: main 

oil fi elds are situated northward 

from the Apsheron threshold and 

main gas fi elds southward. Such 

situations have occurred due to the 

sedimentation history and heat fl ow, 

which is especially large near the 

Apsheron threshold. Nevertheless, 

gas-saturated sediments in diff erent 

forms occur nearly everywhere in 

the Caspian Sea. Th e most common 

The term ‘sediment waves’ was fully established in a special issue of Marine Geology  and refers to large-scale 

depositional bedforms in various parts of the world’s oceans. These undulating objects usually have tens of metres to 

a few kilometres in wavelength and a height of several metres. The genesis is believed to be a near-bottom current, a 

turbidite current or both. The main issue about the sedimentary wavy features was, and is, to distinguish them from 

soft sediment deformations (creep). The methods used for such determinations are  accurate processing of seismic 

sections to reveal whether the faults are real,  measuring granulometric distribution on the top of the structures, 

analysis of regular morphology compared to obvious distribution laws, and form analysis of crests in plan view. 

However, the ’current vs creep’ argument is still common, even for some well-known ’wave fields’.

Geohazard or Geofeature?

Sediment Waves

WORLDWIDE INVESTIGATIONS 

during the last decade revealed these 

controversial geomorphologic features 

in diff erent geological and paleogeol-

ogical environments, including ones 

connected to oil, gas, and gas hydrates 

fi elds. Th e fact that sediment waves 

cannot only be confused with but can 

be complicated by creep processes, 

is evidence for present or past active 

sedimentary environments, e.g. tur-

bid fl ows, gas eruptions and the fact 

that they can be small-scale reser-

voirs for free gas and fl uids, lead to the 

assumption that the presence of these 

 geofeatures may be a direct indicator 

of ‘a geological state that represents 

or has the potential to develop into a 

situation leading to damage or uncon-

trolled risk’ e.g. geohazard. However, 

the same facts also reveal sediment 

waves as treacherous features. 

Due to recent increased awareness of 

ecological consequences of off shore 

exploration, geohazard estimation has 

become the fi rst thing to do, especially 

in the marine environments. As all 

seas are very sensitive to all external 

impacts, information on risk criteria 

is vital. Processing of seismo-acoustic 

data and analysis of acoustic fi eld 

anomalies are primary methods of 

geophysical surveys. Re-interpretation 

and comparative analysis could 

be of much help in estimating 

potential hazards and especially in 

Victoria Putans
P.P. Shirshov 
Institute of 
Oceanology, 
Russia

Figure 1: 
Geomorphology 
scheme with 
profiles location for 
Figures 3 and 4 
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others. Geological cores show  water-

saturated plastic clay. 

Due to tectonic activity in the region, 

there are many faults on diff erent 

scales. Th ese features are inevitably 

connected to vertical zones without 

correlation (pipes and chimneys). 

Most of these zones end with 

pockmarks in bottom relief (Figure 

4). Th e other ends connect with 

vast zones of chaotic refl ections, 

both in the Central and the South 

Caspian. Northward from the 

Asheron Th reshold there are three 

such zones on diff erent levels, one of 

which occasionally occurs just below 

Holocene sediments. 

Discussion 
Due to recent increased interest 

in gas hydrates and the awareness 

Th e most signifi cant event of recent 

years was the discovery of several 

types of sediment waves on slopes 

of the Central basin. Th e largest 

(~150km x 50km) fi eld is situated 

on the western slope of the Central 

Basin (Figure 3). Previously, these 

forms were interpreted as creep, 

but reinterpretation of old and the 

collection of new data showed all 

distinctions of mixed sediment 

waves (see the beginning of this 

article). Th ere are several generations 

of waves, interbedded with parallel 

deposits. Geological samples show 

numerous sand/clay thin layers. Th e 

whole sequence age is 700kyr and it 

has the form of a wedge between the 

shelf break and the steep step down 

to the abyssal. 

Th e second area of sediment waves 

is on levees of channels/canyons on 

the Mangyshlak Th resold. A fan of 

paleo Volga, paleo Terek and paleo 

Ural represents a highly complicated 

system with infl ows and meanders, 

both recent and old (up to 600kyr). 

Sediment waves on levees show 

diff erences in morphology, probably 

because of not precisely normal 

transections. Samples show thin 

material (clay). Recent studies (2012) 

reveal a third sediment waves fi eld on 

the northern slope of the Apsheron 

threshold, but this will be a topic for 

future research. 

In the close vicinity of the levee there 

is a creep area. Folds have a ’classical’ 

creep shape: fl at tops, narrow valleys, 

irregular morphology and geometry. 

As on other ’wavy’ fi elds, there are 

several ‘generations’ of creep folds, 

each slightly diff erent from the 

acoustic anomaly for such sediments 

is ‘bright spot’, but spectacular gas 

pipes exist as well. 

In addition to oil and gas fi elds, the 

Caspian Sea seems to have several 

fi elds of gas hydrates with diff erent gas 

types. During intensive exploration 

in the South Caspian gas hydrates 

were discovered by clear seismic 

BSR off shore Azerbaijan both on the 

top of mud volcanoes and in fairly 

undisturbed sedimentary sections. 

Study Methods 
During recent investigations by the 

P.P. Shirshov Institute of Oceanology, 

seismo-acoustic data was acquired 

by several hardware sets (Table 1, 

Figure 2). A global positioning system 

(DGPS) provided vessel position with 

an accuracy 0.5-5.0m. Polygons consist 

of orthogonally or obliquely crossing 

survey lines. Th e deposits have been 

sampled with gravity cores 15cm in 

diameter and up to 4m deep. Grain 

size analyses were made in MSU 

laboratories with standard methods. 

Volume density of unstrained and wet 

sediment was calculated by a cutting 

ring method. Th e seismo-acoustic 

data was processed in RadExPro, 

a seismic processing program, 

with standard algorithms (muting, 

fi ltration, sometimes deconvolution). 

Plastic models, based on density and 

geometry, were calculated in FLAC3D. 

Results 
High-resolution seismo-acoustic 

data show distinct zones of 

geomorphology and acoustic 

anomalies: bright spots and numerous 

fi lled paleovalleys in the Northern 

Caspian; fans and paleodeltas on 

Mangyshlak threshold with creep 

zones and channel systems down to 

the Central basin; gas chimneys and 

unexpected mud volcano in the basin 

itself; series of modern faults on the 

Apsheron threshold; several fans and 

gas escaping zones in the Southern 

Caspian. 

Figure 3: Sediment waves on Derbent slope (Central Caspian). Note zones of 
acoustic shadows on Sparker profile and reflections in water on SES data. 

Type Function Frequency
range (kHz)

Penetration
(depend on sediments)

Vertical 
resolution

Sparker Seismo-acoustic 0.2-0.7 50m - 300m 2-3m

SES – 2000
standart

Echo-sounder + seismo-acoustic 
profiler (tone signal)

100kHz
4-12kHz

10m - 50m 0.05-0.15m

CHIRP-II Seismo-acoustic profiler 
with swip signal

2-7 kHz 2m - 50m 0.2-0.5m

Figure 2: Photo of field campaign.

Table 1: Hardware parameters.

Tectonic movements initiate mud 

 volcano activity and mass movements 

on slopes of both deep basins
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Figure 4: Vertical 
degasation zones 
and pockmarks in 
bottom relief.
1) top of gas 
hydrate degrada-
tion layer; 2) 
failures; 3) gas 
pipes; 4) 
pockmarks 

of the ecological consequences 

of hydrocarbon exploration, the 

author paid special attention to 

the correlation between sediment 

waves, gas escape structures and gas 

hydrates with their visual evidence in 

bottom-simulating refl ectors (BSR). 

All these features seem to show up 

together with hydrocarbon fi elds. 

Th e most obvious explanation for 

this correlation could be an unstable 

environment which works two ways: 

endogenous processes form rough 

relief causing trigging, sedimentation 

results in wavy forms, which could a) 

be unstable or b) accumulate escaping 

gas due to the presence of well sorted 

sediments. Most noticeable is the 

escaping of free gas below BSR or 

from dissociated gas hydrates layers. 

Th is correlation is not absolute 

and requires further investigation. 

However, it is possible to classify 

two types of ’gas to sediment waves’ 

relation: a) direct escape of gas 

through wavy features; b) geological 

association ‘sediment waves – BSR’ on 

seismo-acoustic transects. 

Modelling of plastic deformation 

shows that the wedge of sediment 

waves on the Derbent slope is stable, 

while creep on the northern slope 

is continuously fl owing. In between 

the sediment waves and the creep is 

a channel system, which points to 

active hydrodynamics in the recent 

past or present. Several levels of this 

system have ‘bright spot’ anomalies 

and a series of possible gas-escape 

unconformities. Most of them are 

connected to channel levee sediment 

waves, both modern and paleo. Th us 

it is possible to declare that in the 

Central Caspian, sediment waves are 

proof of geohazards. 

Close to the Mangyshlak threshold 

an acoustic anomaly of great 

disturbance starts. Th is anomaly 

is connected to gas pipes and 

is believed to be a weak layer of 

dissociated gas hydrates (Figure 

4). Presence of free gas could be 

dangerous for drilling in nearby 

structures and further southward. 

Data from the Apsheron Th reshold 

and the Southern Caspian provides 

evidence of shallow BSRs. At the 

same time, Caspian data shows an 

interesting acoustic pattern as a 

mirrored refl ection. Th is acoustically 

sharp layer ‘mirrors’ the bottom relief 

in such a way that at a fi rst glance 

it could be confused with BSRs. An 

interesting fact is that such eff ects 

occur near gas escaping areas. 

Conclusion 
Are sediment waves geohazards or just 

geo-features? After ‘wavy’ morphology 

was classifi ed as creep, we are talking 

of geohazards even though many 

of these structures are undisturbed 

accumulative objects. Every sediment 

wave fi eld has been formed in an 

active environment such as water fl ow 

or turbidities. Th ese are treacherous 

processes, especially for pipelines: 

erosion could cause stretching while 

intensive sediment input could 

bury a pipe. Other exploitation and 

exploration risks are solifl uction under 

pressure below a platform basement 

and gas explosion. Th e only thing that 

can be said with certainty is that fl ow 

and fl uxes are not the only geohazard 

sediment waves can be connected 

with. Th erefore, geo-features such 

as sediment waves should serve as 

a warning sign to start thinking in 

advance of the anthropogenic impacts 

and to take care of the sea. 

Th e presented study was partially 

supported by RFBR, research 

projects No. 12-05-31302 and 

No.11-05-01000a 
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On 20 June 1860, the iron-hulled United States Coast Survey Steamer Robert J. Walker was proceeding to New York 

City, its home port. The ship, under the command of Navy Lieutenant John Julius Guthrie, was returning from a 

successful season surveying in the Gulf of Mexico where it had been working since January. The crew would have 

been in high spirits anticipating seeing wives and families, sweethearts and friends the following day when the ship 

was scheduled to arrive at the Brooklyn Navy Yard. At 2:20 in the morning of 21 June, disaster in the form of a 

collision with a fully-laden coal schooner struck. The Walker sank following the collision and the ship was not found 

until over a century later. What follows is the story of the Walker, perhaps the oldest hydrographic vessel ever 

discovered and certainly the oldest iron-hulled US Government steam vessel ever found. 

The Loss of the Coast Survey Steamer Robert J. Walker

Collision at Sea

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

James Delgado, 
Maritime Heritage 
Program, NOAA, 
USA.

Figure 1: The 
Walker on sea.

THE WALKER WAS ONE OF EIGHT 

steamships built for the Revenue 

Cutter Service ( forerunner of today’s 

United States Coast Guard) as exper-

imental vessels in the 1840s. Con-

sidered too slow for the revenue 

service, most of these vessels were 

transferred to other services without 

ever serving a day as revenue cut-

ters. Four of these vessels, including 

the Walker, were transferred to the 

United States Coast Survey in the 

late 1840s. Transfer of the Walker in 

1848 occurred at Mobile, Alabama, 

on the Gulf Coast where it would 

conduct much of its work. Its fi rst 

Coast Survey commanding offi  cer 

was Navy offi  cer Carlile P. Patter-

son, destined to become the fourth 

superintendent of the Coast Survey. 

Under Patterson, offi  cers and crew of 

the Walker completed surveying the 

approaches to Mobile Bay and also 

compiled information on the tides, 

currents and winds aff ecting the 

northern Gulf Coast. Sounding boats 

worked inshore while the Walker, 

with its 10-foot draft, worked in the 

deeper off shore waters and channels. 

Prior to assuming command of the 

Walker, Patterson commanded the 

schooner Forward for survey work in 

the vicinity of Mobile Bay entrance. 

Th is aff orded the basis for a direct 

comparison of the cost of sail ver-

sus steam for surveying purposes. 
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Figure 2: 
J.J. Guthrie. 

Patterson reported that for a given 

unit of hydrographic surveying pro-

duction in off shore waters where the 

steamship was the primary survey-

ing platform, it was 40% less costly 

to operate than a sailing vessel. Th is 

report helped assure the growth of 

the steam fl eet in the Coast Survey.  

For the next twelve years the Walker 

worked in the area from Alabama to 

the northern Texas coast. Its usual 

working season was from January 

till late June as summer was the time 

of ‘fever’ on the swampy Gulf Coast. 

Despite this, crew members would 

occasionally be stricken by yellow 

fever and other maladies. It would 

spend the next fi ve months refi t-

ting for another season of survey-

ing. Sometimes it would stay at the 

Pensacola navy yard, other years it 

would head north to either Philadel-

phia or New York. Most of its com-

manding offi  cers during this period 

went on to illustrious naval or civil 

careers following their tour on the 

Walker. As noted earlier, Patterson 

went on to head the Coast Survey; 

James Alden had major Union com-

mands during the Civil War; Sam-

uel P. Lee, a cousin of Confederate 

General Robert E. Lee, commanded 

both the Union North Atlantic and 

Mississippi Squadrons during the 

Civil War; and Benjamin F. Sands 

commanded Union vessels and 

went on to head the Naval Observa-

tory following the Civil War. Two of 

its commanding offi  cers joined the 

Confederacy. Th omas B. Huger was 

killed while in command of an iron-

clad at the Battle of New Orleans, 

and its fi nal commanding offi  cer, 

John Guthrie, commanded a number 

of Confederate vessels although 

he remained ill-fated. Under their 

collective commands, the Walker 

surveyed Mobile Bay, Mississippi 

Sound and its ports, the Chande-

leur Islands, the Mississippi passes 

and the coast westward to the 

north coast of Texas. Over 900,000 

hand-cast lead-line soundings were 

obtained in the thirteen seasons 

from 1848 through 1860. In addi-

tion to its normal hydrographic sur-

vey duties, the vessel also conducted 

pioneering deep-sea soundings in 

the Gulf of Mexico, observed inshore 

tides and currents, and made the 

fi rst observation of the ‘Loop Cur-

rent’, having tossed a current bottle 

overboard south of Mobile that was 

discovered on Florida’s east coast 

two months later. Of all the com-

manders, Sands served the longest 

between 1851 and 1858. 

The Collision 
Up until the morning of 21 June 

1861, the career of the Walker had 

been unremarkable, marked only by 

competency and effi  ciency. But in a 

few short minutes, that all changed. 

At 2:20 am, the fully loaded 

schooner Fanny struck the Walker 

on its port side, carrying the port 

boats away and knocking a large 

Figure 3: Rear 
Admiral Gerd 
Glang, officiating 
at the Robert J. 
Walker memorial 
service at NOAA 
Headquarters. 
Image courtesy: 
David Hall, NOAA. 
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Figure 4: 
Approaches to 
Mobile. 

hole just abaft the bow. According 

to executive offi  cer Joseph Seawell 

who was on watch at the time of 

the accident, the Walker was about 

twelve miles off shore and slowed to 

take a cast of the lead. A schooner 

was observed at one point on the 

starboard bow and, by the time the 

Walker resumed on its course, the 

schooner had crossed its bow. Sea-

well came to starboard to open up 

the distance between the two ships, 

but the schooner came to port 

making collision inevitable. Th e 

schooner struck the Walker on the 

port bow, recoiled and struck the 

steamer again close to amidships, 

and then passed down the port side 

and continued on without stopping.  

Seawell notifi ed the captain, mus-

tered men from below on deck, sent 

men down to attempt stopping leaks 

with mattresses and canvass, and 

manned pumps. However, the dam-

age was too great. Th e mainmast 

was also chopped down to provide 

additional fl otation for the crew as 

the port boats had been crushed 

and carried away. When it became 

apparent the ship would not stay 

afl oat and boiler fi res had been 

extinguished by the rising waters, 

the crew lined up and without push-

ing or panic commenced loading 

the boats. When the boats were 

loaded to safe limits, the order was 

given to ‘shove off ’ leaving about 

thirty men on deck including Sea-

well and Guthrie. Unfortunately, as 

the vessel went down, the mainmast 

became fouled in the boat davits 

and was carried under leaving little 

to which the remaining crew could 

cling. Seawell and the captain were 

the last two off  the vessel. Accord-

ing to a contemporary newspaper 

account, Seawell “… waited until the 

vessel took the last plunge and then 

jumped head foremost into the sea…. 

As he sprang forward one of his feet 

became entangled in a rope attached 

to the part of the vessel upon which 

he was standing and he was drawn 

down till the steamer reached the 

ocean fl oor. Mr Seawell’s sensations 

were doubtless strange, as he was 

twisted around several times by the 

eddying waves….” He attempted to 

cut the rope, but before he could do 

this, “… he felt himself rising to the 

surface again, and as he ascended, he 

experienced the same spiral motion 

… but in reverse order….”  

Seawell was lucky. Twenty men per-

ished that night and at least one 

more a few days later from injuries 

sustained in the accident. Th e men 

in the boats and those lucky enough 

to fi nd fl oating objects were rescued 

by a passing schooner and trans-

ported to Cape May from where 

they were ultimately brought to the 

Brooklyn Navy Yard. As for Guthrie, 

although he survived the sinking of 

the Walker, he was eased out of the 

Coast Survey. With the advent of the 

Civil War, he joined the Confederacy. 

In May 1863, he was in command of 

the Confederate States Ship Chatta-

hoochee when its boiler blew up kill-

ing eighteen men. He was an unlucky 

man under any fl ag.  

Aftermath 
A disturbing aspect of this tragedy 

is that Alexander Dallas Bache, the 

Superintendent of the Coast Survey 

at the time, did nothing to memori-

alise the men who died in this trag-

edy. In addition, there was never an 

offi  cial inquest into the causes of the 

accident and no offi  cial placing of 

blame. Bache’s primary concern in 

the Coast Survey Annual Report for 

1860 seemed to be the loss of pro-

duction that would ensue and the 

need for procuring a replacement 

steamer as soon as possible. Per-

haps because of the American Civil 

War, greater events overtook the loss 

of this small vessel and its memory 

was lost to history for over a cen-

tury. However, even today it remains 

the greatest loss of life from any sin-

gle accident of a predecessor to 

the United States National Oceanic 

and Atmospheric Administration 

(NOAA). To rectify this oversight and 

properly commemorate the sacrifi ce 

of these men, NOAA and the Ocea-

nographer of the Navy held memo-

rial services this year to honour their 

memory. NOAA’s memorial service 

was offi  ciated over by Rear Admiral 

Gerd Glang, the Director of the Offi  ce 

of Coast Survey as well as the US 

National Hydrographer. In addition, 

two NOAA vessels held services in 

the vicinity of the fi nal resting place 

of the Walker. Th e NOAA ship Th o-

mas Jeff erson and the NOAA Marine 

Sanctuaries Vessel SRVX were in the 

area for post-Hurricane Sandy sur-

veys and were tasked with investi-

gating a likely target determined by 

Joyce Steinmetz, a marine archaeol-

ogist from East Carolina University, 

who is quite knowledgeable con-

cerning shipwrecks of the New Jersey 

coast. Th e Jeff erson conducted multi-

beam surveys of the wreck site and 

a team of archaeological divers from 

the SRVX inspected the wreck and 

positively identifi ed it as the Walker. 

Th e story of their work and the his-

tory and methods of discovering the 

Walker will be the subject of the next 

installment of the history column. 
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Data required to drive seasonal 

climate forecast models requires 

real-time surveys of the state of the 

ocean including the ocean heat 

content of the upper water column 

(which interacts with the atmosphere) 

and the temperature and salinity fields 

to compute ocean currents that move 

the heat content around. The Argo 

Steering Team maintains a global 

array of robotic floats that fills this 

need. 

SKILL IS DEVELOPING RAPIDLY 

in computer models aimed at fore-

casting seasonal climate variability. 

For these to work they need real-time 

global data on the climatic state of 

the oceans. In response, a small group 

of researchers developed a prospec-

tus for an enterprise in 1998, now 

known as Argo, which is coupled with 

the Jason satellite altimetry project 

as one of the two pillars of the global 

ocean observing system. 

Argo

Launching the Argo Armada 

Figure 1: Argo 
floats in June 
2013, colour-
coded by 
deploying country. 

ship happens to be heading to an 

appropriate area of the world oceans 

for other reasons. Generally a fl oat 

is started and then lowered over the 

side of a ship with a rope. However, 

techniques have been developed 

to allow launches from container 

vessels operating at high speed and 

some fl oats have been launched 

successfully from aircraft. 

Data acquired by a fl oat must be 

returned to the owner of the fl oat 

via satellite communications. Early 

in the programme almost all fl oats 

used the Argos data system run by 

CLS (Collecte Localisation Satellites) 

but increasingly fl oats communicate 

using the Iridium constellation. 

Argo Management 
Managing such a global eff ort for 

the benefi t of everyone requires 

substantial coordination. Th e Argo 

Steering Team was created in 1999 

and an Argo Data Management Team 

was created soon afterwards. Th ese 

have, with varying memberships, 

steered the programme eff ectively 

with meetings that take place once 

per year. Overall coordination of 

Th e prospectus rapidly gained 

widespread approval and 

deployments of instruments began in 

earnest in 2000. Th e big change was 

a decision to escape the traditional 

oceanographic observing habit of 

measuring properties of the oceans 

from instruments, attached to wires, 

hanging over the side of a ship. 

Instead, robotic instruments were 

developed that could adjust their own 

buoyancy and so move vertically in 

the ocean under their own power. Th e 

mass of a typical Argo fl oat remains 

constant throughout its lifetime but it 

can change its volume, and, therefore, 

its buoyancy. Th e volume change is 

typically achieved by a piston inside 

the fl oat that pushes oil out of the 

body of the fl oat to infl ate a bladder, 

rather like the child’s toy known as a 

Cartesian Diver. Instruments on top 

of the fl oat measure temperature, 

salinity and pressure and the data are 

reported back via satellite systems. 

Argo fl oats are small, robust 

and easy to launch. Few cruises 

are dedicated to the launch of 

fl oats; rather, launches tend to 

occur opportunistically when a 

Howard J. Freeland 
Argo, Canada
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Argo is assisted through the Argo 

Information Centre, an offi  ce 

belonging to the Intergovernmental 

Oceanographic Commission (which 

also coordinates GOOS – the Global 

Ocean Observing System) and 

WMO (the World Meteorological 

Organisation). 

At the time of writing, we have 27 

nations actively deploying fl oats in 

support of the Argo project. Th ese all 

supply the temperature and salinity 

of the upper water column between 

a depth of 2000 metres and the 

surface every 10 days. Each fl oat can 

potentially survive for 7 years. Th e 

result is that this armada of robots can 

supply a new survey of the climatic 

state of the ocean every 10 days, and 

this fi ts the requirements for data 

to drive the big 4-dimensional (3 

space and one time) models that are 

being developed to forecast climate 

variability on scales varying from 

regional to global. Th ere are currently 

about 3600 Argo robots supplying 

profi les from all ocean basins at the 

rate of about 11,000 per month, or one 

profi le every 3.7 minutes. 

More than 30 nations have 

contributed fl oat deployments to the 

global array, but all fl oats operate to 

the same duty cycles. All report data 

on a 10-day duty-cycle, all national 

data teams report data to one of 

two Argo Global Data Centres in the 

same format and with the same rules 

on data management. Th e data are 

reported in near real-time with 90% 

of all profi les being made available 

on the global telecommunications 

system within 24 hours of acquisition. 

Th us independent global surveys 

of the state of the ocean are now 

reported every 10 days. Th ese surveys 

are available to all potential users 

without constraint. 

Argo Links 
Th e Argo project has synergy with 

many other programmes. For 

example, the satellite mission known 

as Jason is observing the rise in 

globally-averaged sea levels. Th is 

rise is driven by two processes, fi rstly 

warming of the oceans causes water 

columns to expand raising sea level, 

and secondly melting of ice on land 

increases the mass of water in the 

oceans. Argo allows the fi rst of these 

to be monitored. Meanwhile the melt-

rate of ice on the Antarctic continent 

and on Greenland is monitored by the 

GRACE satellite mission. Argo also 

has an intimate connection with the 

Aquarius and SMOS satellite missions 

monitoring sea-surface salinity 

around the globe. 

The Future 
Th e Argo project largely achieved its 

primary objective by November 2007, 

and will continue monitoring the 

state of the oceans for many years. In 

2009, the Argo group made a 10-year 

report to UNESCO at the OceanObs09 

conference. As a result the team 

received many suggestions on how 

Argo might be improved. Th ese 

suggestions were as follows: 

1.  Enhance the array to include high 

latitudes and marginal seas (such 

as the Gulf of Mexico and the 

Mediterranean). 

2.  Extend the observations into the 

deep ocean. 

3.  Enhance the array in strong 

boundary currents (such as the Gulf 

Stream and the Kuroshio). 

4.  Add sensors for monitoring 

biological and chemical changes in 

the oceans. 

Th e change from Argos to Iridium 

communications by itself makes the 

fi rst objective easy as fl oats spend less 

time at the sea surface and are less 

likely to wash ashore. Th e extension 

into the deep ocean is challenging, 

but prototype fl oats are working. 

Funding has recently been made 

available to increase the density 

of observations in the boundary 

currents and at the equator. Biological 

sensors are being developed, but we 

need to explore how these sensors 

would change the position of Argo 

vis-à-vis the Law of the Sea. 

Figure 2: 
A schematic 
diagram showing 
the general 
structure of an 
Argo float. 

Figure 3: A French 
float is deployed 
from the RV 
Pourquoi Pas. 
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HIDROMARES IS A PRIVATE 

company, founded in February 2002. 

A group of oceanographers com-

pleting post-doctorate degrees at 

the University of São Paulo (USP) 

environment, and with sound science 

and our dedication to the 

environment as our guides, offer 

solutions that integrate services and 

equipment of the highest quality.  

Currently, the company maintains a 

lean structure with six employees 

while accounting, customs clearance 

and marketing services are 

outsourced. Dr Adriene F. Pereira is 

the company CEO and partners 

Alexandre De Caroli and Gabriel 

Paschoal are responsible for the 

management of services and 

equipment, respectively. We apply the 

Business Process Management 

philosophy while always keeping in 

mind our core values: ethics, 

teamwork, responsibility and 

dedication, creativity and innovation. 

During the first half of 2013, company 

turnover increased by 396% over the 

same period last year. 

Offering complete equipment and 

service solutions, HidroMares 

Headquartered in the city of Santos, 

located on Brazil’s southeast coast, 

HidroMares - Environmental & 

Oceanographic Consulting is 

dedicated to ocean and inland water 

sciences and their associated 

technologies. The company started 

with a challenge: to transform the 

breadth of knowledge acquired and 

deepened through academia into a 

successful environmental and 

oceanographic consulting firm 

offering the highest quality services in 

the marketplace.

HidroMares - Environmental & Oceanographic Consulting

Conquering Challenges 

Dr. Adriene 
F. Pereira
CEO, HidroMares

Figure 1: The 
partners (from left 
to right): Alexandre 
De Caroli, Dr 
Adriene Pereira 
and Gabriel 
Paschoal. 

founded the company with support 

from university professors. For two 

years, the company operated from 

USP’s ‘ business incubator’, consult-

ing principally in the fi eld of physi-

cal oceanography. Over the next two 

years, the company passed through a 

period of near dormancy, with mem-

bers focused on other pursuits. But in 

2006, the corporate structure and a 

commitment to growth were renewed 

and the company opened its offi  ce 

in Santos – a strategic location due 

to the city’s proximity to coastal pre-

salt fi elds, and the fact that Santos is 

home to South America’s largest port. 

Since then, the company has 

broadened its scope. Currently, in 

addition to offering consulting in the 

areas of oceanography and limnology, 

the company imports and sells 

oceanographic equipment from inter-

nationally recognised brands. Thus, 

the company mission is to advise each 

client to recognise the interaction 

between its projects and the aquatic 
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 www.hidromares.com.br

customers include any organisation, 

large or small, that interacts with the 

aquatic environment. To this end, the 

company provides or has provided 

consulting services to organisations 

ranging from major energy 

companies to smaller industrial firms 

and private marinas. We have also 

formed partnerships with engineering 

and environmental consultancy firms 

to jointly produce large-scale environ-

mental studies - with HidroMares on 

board to manage oceanographic and 

limnology services. In one of these 

successful joint ventures, HidroMares 

carried out environmental 

assessment and mathematical 

modelling of the hydrodynamic 

conditions and oil and gravel 

dispersion in the Colombian 

Caribbean for the national oil 

company of Colombia. 

Currently, we are investing heavily in 

developing systems for real-time 

meteo-oceanographic data and water 

quality monitoring. “By joining the 

equipment and the support of the 

brands we represent in Brazil with the 

technical and scientific knowledge of 

our team, we are able to offer the 

domestic market sophisticated and 

robust monitoring systems which are 

designed according to the specific 

needs of each client”, says Dr Pereira. 

Recently, the company approved a 

proposal to supply equipment, install 

and carry out periodic maintenance 

of a real-time wave and current 

monitoring system at the Port of 

Santos. A similar system will also be 

installed at the Port of São Sebastião, 

located about 100km up the coast 

from Santos. 

In partnership with USP professors, 

HidroMares is investing in the devel-

opment of technologies such as 

mathematical numerical modelling. 

Over the coming years, by assimilating 

the data collected by our monitoring 

systems, we will complete the devel-

opment of a real-time hydrodynamic 

simulation system for use at Brazil’s 

principal ports and coastal regions. 

The discovery and exploration of 

pre-salt fields, Brazil’s commitment to 

urgently investing in improving its 

port infrastructure, the demand for 

increased navigational safety in ports 

due to increasingly large vessels, and 

the stringent legislation of Brazilian 

environmental law are just some of 

the factors that predict a promising 

future with continued growth and 

development for HidroMares – we 

have no doubt that the demand for 

our services and equipment will 

continue to grow. Together with this 

promise of increased demand, our 

competent team is what really puts us 

in an excellent position. One of our 

main new challenges will be 

increasing our market share in the 

sales of oceanographic equipment. 

The initial goal, set in 2002, was met 

and challenges conquered head on. 

New challenges have already been set 

and we are ready for any other 

challenges that will surely arise as 

HidroMares continues to charge ahead. 

  adriene@hidromares.com.br 

Figure 2: Currents and waves monitoring programme 
at Sepetiba Bay, Rio de Janeiro. 

Figure 3: Water quality monitoring near a submarine 
outfall.

Figure 4: Seawater sampling at São Sebastião 
Channel, São Paulo.

Figure 5: Oil dispersion simulation at São Sebastião 
Channel: oil concentration in colours and intensity and 
direction of surface currents represented by vectors. 

Developing a real-time 

 hydrodynamic simulation 

system for use at Brazil’s 

principal ports and 

coastal regions 

HYD0713_Business   39 30-09-13   14:23:16



863

HYD0713_Business   40 30-09-13   14:23:23



Publications                            IHO

International
Hydrographic
Organization

Hydro INTERNATIONAL | OCTOBER 2013 | 41

 1.  www.gebco.net/

data_and_products/

undersea_feature_names/. 

2.  www.gebco.net 

IHO-IOC: Naming of Undersea Features 
As part of the IHO-IOC GEBCO 

project, the Sub-Committee on 

Undersea Feature Names (SCUFN) 

selects the names for undersea 

features in the world’s oceans. Th e 

names are used on GEBCO graphical 

and digital products, on the IHO 

small-scale International chart series, 

and on the regional International 

Bathymetric Chart series. Th is ensures 

consistent naming on bathymetric 

maps and nautical charts.

Th e IHO-IOC GEBCO (General 

Bathymetric Chart of the Oceans) 

Project is a joint ocean mapping 

project of the International 

Hydrographic Organization 

(IHO) and the Intergovernmental 

Oceanographic Commission (IOC) of 

UNESCO. Its objective is to provide 

the most authoritative, publicly-

available bathymetric data for the 

world’s oceans through the eff orts 

of an international collaborating 

community of scientists and 

hydrographers with the support of 

their parent organisations. 

GEBCO produces and makes available 

a range of datasets and products, 

including gridded depth data at 30 

arc-second intervals (combining 

quality-controlled ship depth 

soundings with interpolation between 

sounding points guided by satellite-

derived gravity data), the GEBCO 

Digital Atlas, the GEBCO world map 

and the GEBCO Gazetteer of Undersea 

Feature Names. GEBCO was founded 

by HSH Prince Albert I of Monaco at 

the turn of the 20th century. 

All the names selected by SCUFN are 

contained in the international IHO-

IOC GEBCO Gazetteer of Undersea 

Feature Names, IHO-IOC publication 

B-8. SCUFN maintains close liaison 

with the UN Group of Experts on 

Geographical Names (UNGEGN), 

which provides a similar function for 

land-based place and feature names. 

SCUFN consists of 12 members, six 

members represent the IHO and six 

represent IOC. Th e sub-committee 

meets annually. A specifi c section 

of the IHO website is dedicated to 

SCUFN at www.iho.int → Committees 

& WGs → SCUFN. In addition, there 

is information on the GEBCO website 

at  1. 

Guidelines and nomenclature, 

supporting SCUFN work, are 

contained in IHO-IOC Publication B-6 

Standardisation of Undersea Feature 

Names. B-6 includes guidelines on 

all aspects of international undersea 

feature naming, defi nitions for 

generic terms related to undersea 

features, a bilingual format for 

undersea feature name proposals, 

and a user’s guide for the preparation 

of undersea feature name proposals. 

B-6 is, or will be, available in English/

French, English/Spanish, English/

Russian, English/Japanese, English/

Korean and English/Chinese versions. 

An undersea feature is a part of the 

ocean fl oor that has measurable relief 

or is delimited by relief. An undersea 

feature name agreed by SCUFN is 

made up of a specifi c term followed 

by a generic term. Th e fi rst choice of 

the specifi c term, which is unique for 

a given undersea feature, should be 

one associated with the geographical 

feature, for example: Aleutian Ridge, 

Mariana Trench, Barrow Canyon. 

Other choices can commemorate 

ships, expeditions or scientifi c 

institutes involved in the discovery 

and/or delineation of the feature, or 

to honour the memory of famous 

persons. Names of living persons are 

normally not allowed. 

SCUFN only names undersea 

features that are located outside 

the external limits of the territorial 

sea. Names can be submitted to 

SCUFN by individuals, agencies and 

organisations involved in marine 

research. Each submission must be 

supported by valid evidence. 

A web-based map interface and 

an online database for the GEBCO 

Gazetteer has been developed, thanks 

to the eff orts and support of the US 

National Geophysical Data Center 

(where the IHO Data Centre for 

Digital Bathymetry (DCDB) is hosted). 

Th e new GEBCO Gazetteer interface 

is available from September 2013. 

More information about GEBCO 

and SCUFN is available from the 

IHO website www.iho.int and the 

dedicated GEBCO website (  2). 

Figure 1: Example of undersea feature names.

Figure 2: The online GEBCO Gazetteer interface. 
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YOUMARES4 Focusing in on Young 

Talents

From 11 to 13 September 2013, the University of Oldenburg (Germany) was the stage of the 4th edition of YOUMARES, a conference 

aiming to provide a platform for young maritime scientists. The conference attracted 150 attendees and involved 56 different 

universities and institutions. 

THE DELEGATES MAINLY 

came from European countries, 

including the Netherlands, the 

UK, Italy, Spain, Austria, Den-

mark, Norway, Finland, Swe-

den, Brazil, France and Iran. A 

total of 53 presentations and 

discussions were held in 15 ses-

sions grouped around themes 

like Marine Plastic Pollution: 

From Sources to Solutions; 

What’s up with Coral Reefs and 

Marine Measurement Technol-

ogies: Science and Engineer-

ing stretching to Responses of 

Marine Fish to Multiple Envir-

onmental Stressors. In add ition 

to these presentations, a poster 

presentation was positioned 

hosting 35 posters in the recep-

tion hall. Organiser Johanna 

Wiedling expressed her appre-

ciation for the oral presenta-

tions as the quality was high. 

“Th e presenters were mainly 

Bachelor and Master students 

and it was very motivating 

to see that so many diff erent 

topics were addressed”, she 

explained. 

Awards 
On the Friday night, awards 

for the best posters and the 

best oral presentations were 

presented during the closing 

ceremony.  

Best Posters 

1.  Ramona Brunner – Session 

9 – Who benefi ts the most? 

- Photosynthetic responses 

to light and nutrient 

enrichment. 

2.  Pia Kegler – Session 7 

– Stressing coral reefs – 

combined eff ects of organic 

pollutants and ocean 

warming .

3.  Astrid Böhmer – Session 

10 – Responses of the cold-

water coral Desmophyllum 

dianthus to future CO2 

concentrations .

 

Best Oral Presentations 

1.  Daan Mes – Session 9 – Light 

harvesting strategies of 

benthic cyanobacteria on a 

coral reef on Curacao.

2.  Megan Nowell – Session 6 – 

Composition, confi guration 

or complexity: spatial 

metric to manage disturbed 

seascapes.

3.  Julia Hämer – Session 6 

– Uptake, Transport and 

Deposition of Microplastics 

in Marine Isopods.

Th e winners were awarded 

book vouchers and small gifts 

from Springer. 

 

Regional Keynotes 
Th e event was opened by 

keynote presentations, 

which were all linked to 

aspects of the region and the 

Baltic area. Prof. Dr Antje 

Boëltius (Joint Research 

Group for Deep-sea Ecology 

and Technology, Germany) 

talked about her experience 

with Arctic coring research 

and challenges the melting 

ice cap poses to research. 

Oksana Udovyk (University 

of Stockholm, Sweden) 

presented risk approaches for 

chemical management in the 

Baltic. Chemicals and their 

handling can have important 

consequences on the ecology 

of the seafl oor and her 

research creates a framework 

to handle it based on the 

REACH initiative. Dr Jörn 

Schmidt (Christian Albrechts 

University of Kiel, Germany) 

followed by sketching an 

ecological approach for 

fi sheries management, which 

also has economic advantages. 

Particularly if fi shermen 

are ready to make a small 

change, the advantages can be 

signifi cant. 

 

Excursions 
 Th e delegates were also 

given the opportunity to join 

one of the excursions. Two 

groups were able to take a 

trip on the research vessel 

Aldebaran. Th e sailing yacht 

is actually equipped as a 

TV studio, facilitating the 

broadcasting of research, thus 

widening the audience for the 

activities. Another group was 

welcomed to have a taster of 

oceanographic research on 

the research vessel Otzum. 

Workshops were held with 

the author Bernhard Kegel 

and there was a workshop on 

scientifi c publishing. 

YOUMARES5 
YOUMARES will be organised 

again and it is expected that it 

will be bigger than YOUMARES 

4. Johanna Wiedling was clear 

about this: “We started small 

but clearly experienced the 

interest and took it further from 

there, with new editions taking 

place.  In doing so, we attracted 

an increasing number of young 

scientists at every edition. It 

is good to have a platform for 

young scientifi c people and the 

interest in this event clearly 

shows that students and PhD 

researchers are looking for such 

conferences.”  

Joost Boers

Editorial manager, Hydro 

international

1. www.youmares.net

A group portrait of the YOUMARES4 delegates. 

1

HYD0713_Visited   43 30-09-13   14:20:47



Products

| OCTOBER 2013 | Hydro INTERNATIONAL44

Collaboration to 
Fetching Tsunami 
Data 
In early August 2013,  a team from 

Sonardyne International Ltd., Liquid 

Robotics and the National Oceanic 

and Atmospheric Administration 

(NOAA) concluded the second leg of an 

extensive ocean observation technology 

demonstration project off shore America. 

Using Sonardyne’s Fetch and Tsunami 

sensor nodes and a Liquid Robotics 

Wave Glider,  new long endurance ocean 

observation instruments that have been 

designed to work in tandem were tested. 

Th e results were displayed at the recent 

MTS/IEEE Oceans 2013 conference and 

exhibition in San Diego, CA, USA. 

http://tw.gs/R4v2g5 

Deployment of a Fetch sensor node. 

Galileo and BeiDou MEO Satellite 
 Preview Added to CenterPoint RTX 
Trimble, USA, has released a preview version of its CenterPoint RTX post-processing 

service at ION GNSS 2013, enabling GNSS observations using available Galileo and 

BeiDou Middle Earth Orbit (MEO) satellites. Powered by Trimble RTX technology, the free 

CenterPoint RTX post-processing service provides better than centimetre-level positions. 

http://tw.gs/R4v3Z2 

Kongsberg Reveals Munin Compact 
Offshore Survey AUV 
Kongsberg Maritime presented Munin, an Autonomous Underwater Vehicle (AUV) for 

off shore survey, during Off shore Europe 2013 which was held from 3 to 6 September 2013 

in Aberdeen (UK). Kongsberg Maritime’s Subsea Division has designed the Munin AUV to 

collect high-resolution sonar data georeferenced by a survey-grade positioning system. 

Capable of providing the same high-level performance and survey accuracy as the rest of 

the Kongsberg AUV family, Munin 

is an effi  cient, compact vehicle 

design, providing for easier launch 

and recovery and the possibility of 

using smaller launch vessels. 

http://tw.gs/R4v5ex  

Admiralty Vector 
Chart Service 
Moves to S-63 
Th e United Kingdom Hydrographic 

Offi  ce (UKHO) has announced details 

of its forthcoming upgrade of the 

ADMIRALTY Vector Chart Service 

(AVCS) CD Service to S-63 Edition 1.1, 

the latest international open-format 

security standard for digital chart 

data. Th is is in conjunction with the 

publication of the UKHO’s advice to 

users on how to make the transition 

when the upgraded AVCS CD Service 

goes live on 17 October 2013. 

http://tw.gs/R4v30X 

The Kongsberg Munin compact offshore AUV.

Multi Corer Redesigned for Handling 
Th e OSIL Multi Corer has been subtly redesigned to improve usability and handling of 

both the corer and subsequent samples on deck. Th is updated version of the multi corer 

has replaced UK-based OSIL’s existing range of Multiple Corers which are universally 

acknowledged as being the only way of reliably collecting an undisturbed sediment sample 

from the seabed. 

http://tw.gs/R4v4i4 

C-Gauge Subsea and Surface Laser 
Measurement System 
UK-based OceanTools Ltd has revealed its latest product at Off shore Europe 2013. C-Gauge 

is a high-precision subsea and surface laser measurement system facilitating accurate 

measurement of the space between two 

user-selectable points. Th e laser and 

supporting camera are integrated into 

a customisable compact and robust 

frame for mounting onto a range of ROVs 

allowing for open-water or confi ned-

ingress measurement work. 

http://tw.gs/R4v3C1 

Example of underwater measurements. 
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NovAtel SPAN for Norbit iWBMS 
Compact Bathymetry Sonar 
Th e Norwegian multibeam sensor manufacturer Norbit has selected NovAtel’s Synchronized 

Position Attitude Navigation (SPAN) product for integration into the new iWBMS Compact 

Bathymetry Sonar. Th is combination of technologies produces integrated bathymetry 

solutions that are easy to operate and which deliver previously unattainable miniaturisation 

of the form factor. NovAtel’s SPAN technology brings together Global Navigation Satellite 

System (GNSS) positioning technology and Inertial Navigation Systems (INS). 

http://tw.gs/R4v4D5 

Additions to FSI ‘Plus’ Acoustic Current 
Meter Series 
Falmouth Scientifi c (FSI, USA), extends the PLUS family of measurement instruments 

by two devices: the ACM-WAVE-PLUS and WAVE-TIDE-PLUS. Th ey join the ACM-PLUS 

acoustic current meter that has set a new standard for cost-eff ective single-point current 

measurement. Th e new ACM-WAVE-PLUS provides current speed & direction, wave 

direction, wave height, and other wave statistics by combining FSI’s enhanced ACM-PLUS 

technology with a high-accuracy, micro-machined silicon pressure sensor. 

http://tw.gs/R4v2B2 

Kongsberg eBird-enabled seismic spreads gain efficiency.

Improved 
 Efficiency for 
eBird-enabled 
Seismic Spreads 
Kongsberg Seatex, Norway, has now 

given users of the eBird Seismic 

Streamer Control System the ability to 

equip SmartWing instrumentation with 

two additional features: a compass and a 

GNSS receiver. Th e approach of placing 

a GNSS receiver in the wings opens 

new opportunities for improving the 

effi  ciency of an operation, in particular 

during launch and recovery but also 

when running lines. 

http://tw.gs/R4v202 

Veripos GNSS Mobile 
for Offshore  Positioning 
Aberdeen-based Veripos (UK) has extended its range of 

integrated mobile receiver units with the introduction of 

a new multi-frequency system featuring GNSS heading, 

L-band positioning and wireless communication capabilities, the LD7. Compatible with both 

GPS and Glonass networks, the fully ruggedised 272-channel system includes an additional 

processor for on board confi guration and customised applications separate from its GNSS 

engine. Integral wireless options include Bluetooth connectivity in addition to an optional 

full-band UHF radio modem for transmission and reception of RTCM or RTK corrections. 

http://tw.gs/R4v4c4 

L-3 Klein 3500 Sonar for Bluefin AUV 
Bluefi n Robotics, USA, has added the L-3 Klein 

UUV-3500 side-scan sonar as an option for 

vehicle payload. Th e integration eff ort was 

internally funded to support company initiatives 

to expand sensor options. Th e L-3 Klein UUV-

3500 sonar is one of several next-generation, 

compact digital sensors available on Bluefi n 

vehicles that provide both side-scan sonar and 

interferometric bathymetry data particularly 

suited for mine countermeasures applications. 

 http://tw.gs/R4v3ea 

SONIC 2024 Multi-
beam with INS for 
Plymouth University 
Swathe Services, UK, was recently awarded 

the tender to supply Plymouth University 

with a complete hardware and software 

MBES solution. Overseen by Jon Holmes 

from the Hydrographic Academy, the 

university has ordered a SONIC 2024 

with integrated INS, ultra high-resolution 

700kHz mode, TruePix and water column 

capability; a Valeport MiniSVS and an 

Amplicon Navigation Processor. 

http://tw.gs/R4v3gz 

Veripos LD7 rugged GNSS receiver.

A survey image of the L-3 Klein 3500 sonar.
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Cdre Rod Nairn, AM RAN receives the 
Patrons Gold Medal from Alec Millett, 
president of the AHS.  

Australasian Hydrographic Society

Blue Economy and the Law of 

the Sea’.  Th e EAR also hosted 

a Korea Hydrographic Soci-

ety delegation at the seminar 

and included the signing of a 

Memorandum of Understand-

ing between the Australasian 

Hydrographic Society (AHS) 

and the Hydrographic Society 

of Korea.  

In the evening, Cdre Rod Nairn 

AM RAN received the highest 

East Australia Region 
Th e EAR Committee held a 

one day seminar on 16 August 

2013 with the theme of ‘Th e 

award of the AHS, namely the 

Patrons Gold Medal. Th is is 

the fi rst time this award was 

presented. 

Th e EAR is very appreciative 

of the support provided by the 

sponsors of the event (Acous-

tic Imaging, CEE Hydrosys-

tems, Fugro LADS, Seismic 

Asia Pacifi c and UVS). 

Hydrographic Society Benelux 

About 45 members of the 

Hydrographic Society Benelux 

attended the Hydrography in 

the Off shore workshop, which 

was held on Wednesday 18 Sep-

tember 2013 at the headquar-

ters of Fugro in Leidschendam, 

the Netherlands. Th e work-

shop focused on two areas: sur-

vey for renewables and LBL 

positioning. 

Regarding renewables, Fugro pre-

sented the Inclinocam, which 

ensures that the monopiles of a 

windmill are placed upright at its 

place. It facilitates the checking 

of the position of the shaft with-

out the need for physical con-

tact, thereby increasing safety and 

making it unnecessary to inter-

rupt the process. 

GeoPlus shared the experi-

ences of the Karehamn off shore 

wind farm project in Sweden, 

elab orating on aspects of the 

detailed mapping of the seafl oor, 

foundations and installation of 

the monopiles and their base.  

After a short break, iXBLue 

showed their positioning off er-

ing. Modularity makes the equip-

ment a surveyor has available 

and how the components work 

together more fl exible. Th e pre-

senter also demonstrated the 

new ComMet system, leading to 

increased productivity. 

Fugro Survey showed their 

applications of LBL surveying 

and the application for various 

metrologies. Th e company also 

develops and adapts products 

from the market for their own 

applications. 

Th e meeting closed after an 

informal reception. 

Workshop chairman Ruud Hendriks (left) and the presenters Niels Wienke (Geoplus), Pawel 
Michalak (Fugro) and Yann Casamayou (Ixblue). 

1.  www.hydrographic

societybenelux.eu 

2. www.europort.nl

Workshop at Europort 2013 
Th e next workshop will be 

organised in conjunction with 

the trade show Europort 2013 

on 7 November 2013 in Rot-

terdam, the Netherlands. Th e 

workshop will take place from 

10:00 am to 6:00 pm and will 

be themed around ‘Pioneers in 

Maritime Technology’. Contri-

butions will be made by Kongs-

berg, Trimble, iXBlue, Teledyne 

RESON and Geometius. 

Th e workshop will include a 

social event, kindly supported 

by Kongsberg. Please see the 

website of the Hydrographic 

Society Benelux for more 

details and registration. 
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Calendar Notices
Please send notices at least 3 months before the event date 
to: Trea Fledderus, marketing assistant
E: trea.fledderus@geomares.nl
For extended information on the shows mentioned on this 
page, see our website: www.hydro-international.com
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Pacific Crest www.pacificcrest.com 14
QPS www.qps.nl 30
SBG Systems www.sbg-systems.com 18
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OCTOBER

International Workboat 
Show 
New Orleans, LA, USA 

 09-11 October 
For more information: 
E: bcallahan@divcom  
W: www.workboatshow.com

5th Annual Offshore Wind 
Construction, Installation 
and Commissioning 
Conference 
Hamburg, Germany 

 14-15 October   
For more information: 
E: jon@windenergyupdate.com 
W: www.windenergyupdate.
com/farshore-installation/ 

KONGSBERG AUV 
Conference 
Lirici, Italy 

 14-17 October    
For more information: 
E: katharina.nygaard@
kongsberg.com 
W: www.viaregi.com/regis-
tration/deltagerweb.
aspx?kid=2919&aid=34565 

Offshore Energy 2013
Amsterdam, The Netherlands

 15-16 October
For more information:
E: oe@offshore-energy.biz
W: www.offshore-energy.biz

MTS DP Conference
Houston, USA

 15-16 October
For more information:  
W: www.dynamic-positioning.
com/registration.cfm

Seminar on Dredging and 
Reclamation
Singapore 

 21-25 October  
For more information:
W: www.iadc-dredging.com

Underwater Technology 
ABLOS 20 Business Meeting 
and LoS Seminar 
Muscat, Oman  

 28-30 October  
For more information: 
W: www.iho.int/mtg_docs/
com_wg/ABLOS/ABLOS20/
ABLOS20.htm

Digital Hydrography on the 
Maritime Web
Southampton, UK 

 29-30 October 
For more information:
E: digitalhydro@ths.org.uk
W: www.digitalhydro.org.uk

OTC Brasil 2013 
Rio de Janeiro, Brasil 

 29-31 October 
For more information: 
E: otcbrasil@ibp.org.br  
W: www.otcbrasil.org/2013/ 

Side Scan Sonar Operations 
& Maintenance Seminar
Salem, USA

 29-31 October 
For more information:  
W: www.l-3mps.com/Klein/
training.aspx

2nd Annual Gas Asia Sum-
mit (GAS), Conference & 
Workshop
Singapore 

 30 October-01 November 
For more information:
E: michaelcluskey@dmgevents.
com
W: www.gasasiasummit.com/
home

NOVEMBER

Europort 2013 
Rotterdam, The Netherlands  

 05-08 November  
For more information: 
E: info@europort.nl 
W: www.europort.nl 

RETECH 2013
Washington, DC, USA 

 09-11 November
For more information: 
E: smccollum@accessintel.com
W: www.retech2013.com

Subsea Survey 
Galveston, TX, USA 

 11-13 November 
For more information: 
E:  ladd@subseasurvey.com  
W: www.subseasurvey.com 

Exploration, Production, 
Processing International 
Exhibition & Forum
Moscow, Russia

 18-20 November  
For more information:
E: laurenceallen@dmgevents.
com
W: www.epp-expo.com/en

Teledyne RESON World Tour 
- Underwater Technology 
Seminar 2013 
Austin, USA 

 18-21 November   
For more information: 
E: marketing@reson.com 
W: www.teledyne-reson.com/
events/worldtour 

EWEA Offshore 2013 
Frankfurt, Germany  

 19-21 November 
For more information:  
E: events@ewea.org 
W: www.ewea.org/offshore2013/

DECEMBER

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

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

JANUARY 2014

Offshore West Africa 2014 
Accra, Ghana  

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

MARCH

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

APRIL

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 

JUNE

CARIS 2014 
Brest, France  

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

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
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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. 

Doug Brown
Deputy director, National Geodetic 
Survey, National Oceanic & 
Atmospheric Administration (USA)

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

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

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

There is definite appeal to the concept of crowdsourced bathymetric data. But 

from where I sit as a National Hydrographer and nautical chart producer, the 

issues around using crowdsourced data are complex. Data quality, data 

processing and liability are at the top of this list. Looking into the future, we need 

to take a measured approach to accepting third party data for use in nautical 

charting to help fill in the blanks. 

Crowdsourced Bathymetry

Crowdsourcing seems to be a great 

solution to the problem of nearly 

every national hydrographic offi  ce: 

too much water and not enough 

mapping resources to survey 

comprehensively. Maxim van Norde 

and John Hersey accurately summed 

up the US situation in the November 

2012 issue of Hydro International 

– a huge EEZ mandate that will 

take centuries to survey properly 

at current National Oceanic and 

Atmospheric Administration (NOAA) 

capacities. So on its face, outsourcing 

data acquisition to volunteers with 

some acoustic and GPS positioning 

capability (now aboard so many 

ships and recreational boats) is very 

appealing.  

However, navigation safety depends 

on data quality and accuracy. 

Hydrographic surveying is a 

rigorous, professional engineering 

discipline. NOAA charting products 

are compiled from high-quality, 

standards-compliant hydrographic 

survey data, since the chart will 

never be better than the data that 

went into it. A cadre of willing 

but untrained volunteers using 

uncalibrated equipment of diff ering 

quality, with unknown software and 

algorithms, under varying operating 

conditions and gathering incomplete 

supporting and metadata is 

not a substitute for controlled 

measurements.  

Data processing is also an issue. 

Once collected, hydrographic survey 

data is processed using consistent 

and standard methods to arrive at 

a fi nal answer and charted to help 

mariners to make sound navigation 

decisions. Th is is a labour-intensive 

process in which human judgment 

is intentionally applied. Experience 

has shown that feeding non-standard 

sources into this process explodes the 

labour required far beyond whatever 

NOAA could ever hope to aff ord. NOAA 

is not at all averse to accepting third-

party data, but based on experience, 

we have found that accepting random 

data is costly and ineffi  cient. 

Finally, there is the issue of liability. 

Th e Federal Tort Claims Act 

permits private parties to sue the 

United States for torts committed 

by persons acting on behalf of 

the United States, e.g. for errors 

in hydrographic surveying and 

nautical charting. But who would 

be held accountable for errors 

in crowdsourced data? Are the 

volunteers willing to accept such 

liability? Certainly the United States, 

through NOAA, is not able or willing 

to indemnify the uncontrolled 

collectors of crowdsourced 

bathymetric data. Yet those harmed 

have the right to be made whole. 

Does this mean we are doomed to 

a backlog of unsurveyed critical 

areas? Not necessarily. In spite of 

the barriers, the public’s interest 

in crowdsourcing hydrographic 

data is good news. It reinforces 

NOAA’s assertion that more needs 

to be done to ensure safe and 

effi  cient waterways. At NOAA, we 

are working now on establishing 

a network of ‘trusted partners’ 

where we have suffi  cient control 

and standards for quality data. We 

also see ‘trusted systems’, similar 

to the VOS (Volunteer Observing 

Ships) programme, as another 

approach. And, we also envision 

a coastal mapping database into 

which trusted partners and crowd-

based service providers could put 

their bathymetric data for selective 

uptake by hydrographic offi  ces as an 

approach to reduce risk and make 

progress in global charting.  

From Concept to Practice 

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