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P. 08 Hydro International Reader Survey 2021
For the past few years, we have asked our readers about their ideas for the
future: are they optimistic or pessimistic, which technology do they believe
will drive growth, will there be growth at all? Each year, we share the
outcomes with you in our annual Business Guide, giving some insight into
what the coming year will bring for the hydrographic industry.
Hydro International is an independent international magazine published six times a
year by Geomares. The magazine and related e-newsletter inform worldwide
professional, industrial and governmental readers of the latest news and developments
in the hydrographic, surveying, marine cartographic and geomatics world. Hydro
International encompasses all aspects, activities and equipment related to the
acquisition, processing, presentation, control and management of hydrographic and
surveying-related activities.

P. 12 New Golden Age of Exploration
Jyotika Virmani was executive director of the Shell Ocean Discovery XPRIZE
before she entered Schmidt Ocean Institute (SOI). Two positions at the
forefront of state-of-the-art and new technological developments and
discoveries, shaping both the future of ocean research and a sustainable
future for the oceans, forming the perfect job switch. Hydro International
spoke with Jyotika Virmani about SOI and other ambitious projects that are
helping to save the ocean.
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P. 17 Sub-bottom Object Detection
While nautical charting mainly focuses on bathymetry and objects that form a
hazard to shipping, offshore construction and dredging require sub-bottom
information. There is nothing worse in any project than finding wrecks or
unexploded ordnance (UXO) after construction has started. The detection of
covered cables and pipelines is also an important survey objective. There
have been some interesting innovations in this field over the past years and,
while this article does not attempt to be exhaustive, it provides an overview of
the various types of system available.
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Cover Story
As the world continues to realize the importance of hydrography, the
ways in which we collect our data will increasingly benefit from new
technologies. Combining single and multibeam echosounding and Lidar
technology is an example of this, A new method to detect in motion and
survey in one single solution.
(Image courtesy: Drafinsub Survey, Genoa, Italy)
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Editorial Notes

New Golden Age of Exploration

Old engineering models

Although it must have been one of the
most stressful years ever for many of us
who are active in the hydrographic
industry, there is still a lot of optimism
breathing out of the articles in this year’s
Hydro International Business Guide.

I was born and raised in the
Noordoostpolder, on land reclaimed
from the sea. The house where I
grew up was situated on the bottom
of the former Zuiderzee – an inland
sea and in fact a bay of the North
Sea. From 1951 to 1996, a branch
of the renowned Waterloopkundig
Laboratorium was located in that
area. Between 1927 and 2008, the
Waterloopkundig Laboratorium was
an independent scientific institute
Wim van Wegen.
in the field of hydraulics and hydraulic
engineering. It is now part of Deltares,
an internationally renowned research institute that mainly focuses on
river deltas, coastal regions, river areas and offshore.

I would characterize myself as more of an
optimist than a pessimist, but this year it
was hard not to give in to doom and
gloom. It was therefore very good to
interview Jyotika Virmani, executive
Durk Haarsma.
director of the Schmidt Ocean Institute for
this Business Guide (see page 12).
Dr Virmani is the type not to suffer from circumstances, but to take on whatever
challenge presents itself. She coined the phrase ‘New Golden Age of Exploration’,
in which we are diving into the third dimension of the ocean, after having looked
over the seas to new horizons in the first Golden Age. A few projects and initiatives
like Seabed 2030 and the UN Decade of Ocean Science will be vital in the
coming years to underpin the importance of our knowledge of the oceans. The
hydrographic community is crucial for building the seafloor map that will form the
basis for all this knowledge. Virmani sees an unprecedented role for unmanned
and autonomous systems at sea, and that is exactly what the hydrographic
community itself sees as well.
Hydro International conducted a reader’s survey in November 2020, asking its
readers lots of questions (see page 8), including what they believe is the most
crucial key market trend in hydrography. Nearly 70% of respondents identified
‘unmanned systems’ as the spearhead of growth for the sector. The respondents
also identified one of the biggest challenges in the sector as being finding trained
and skilled staff. This challenge, which is holding back growth, has been
identified as an answer to this question for a few years in a row. It would be good
for policy and decision makers in professional education to take on this challenge
now, because solutions will make more growth possible – a growth that is only
very cautiously expected by the survey respondents. One third of the readership
is even pessimistic in their outlook and sees a decline coming in the next few
years. I, however, am more optimistic.
Even though the Covid-19 pandemic of 2020 may already be casting its darker
shadows into the future, I am sure that the positive and bright radiation of the
New Golden Age of Exploration will be stronger.

Durk Haarsma,
director strategy & business development
 durk.haarsma@geomares.nl

You can hardly imagine it now, but how do you calculate complex
forces on large structures without a computer? Here, on what a few
decades before was the seabed of the Zuiderzee, they did just that.
There was enough space to construct large scale models of estuaries
and harbours, which were used to predict the influence of hydraulic
engineering works on the course of the water. Use could be made of
the large differences in surface water levels in the area.
In 2002, the site was bought by Natuurmonumenten, a nature
conservation organization that purchases and manages nature areas
in the Netherlands. The area was named Waterloopbos. The water
models can still be viewed; in the forest a footpath runs along the
various waterways. There are waterworks from all over the world,
constructed and tested in this polder forest. Test set-ups were made
of the ports of cities such as Bangkok, Beirut, Istanbul, Lagos and
Rotterdam, and many more: scale models that are built to calculate
and design exactly what the port should look like. The leading
question was how the human-built infrastructure would hold up to all
the moving water. This place is definitely worth a visit!
I myself am a frequent visitor of the Waterloopbos, and always marvel
at all the scale models dotted around the forest. During the walk, you
can read information on signs next to each model that explain what
the models once represented. The port of Lagos in Nigeria, Africa, is
on the route, but also that of Beirut, and eventually the road leads to
the Delta Works that were built in Zeeland after the great flood
disaster in 1953. And then I think about how these major ports and
other engineering projects are surveyed today: inspiration for new
articles in Hydro International is just around the corner!

Wim van Wegen, Content manager
 wim.van.wegen@geomares.nl
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Featured products,
services and stories
Developments are progressing at a fast pace in the world of
hydrography and oceanography. Constant innovations ensure a range
of innovations. In this edition of our annual Business Guide, there is an
overview of eye-catching products, services and the most popular
stories.

MarineDash: The Easiest
Online Service for Finding
a Survey Charter Vessel
MarineDash is a new online
service for vessel owners and
charterers. Catering specifically
for hydrographic and geophysical
surveys, ROV/Dive support, and
geotechnical and environmental
campaigns, MarineDash is
designed to make the process of
finding a charter vessel as simple
as possible.
MarineDash captures information such as fuel consumption, endurance and
onboard equipment, and displays this as a ‘digital specification sheet’, enabling
filtering and sorting by charterers. Availability is also visible for verified users,
who can contact the vessel owner or nominated broker to make an enquiry.

Forssea Facilitates Realtime Visual Positioning
V-LOC calculates assets’ real-time coordinates thanks to open source tags
that are affixed to them. V-LOC technology is embedded inside the NAV
CAM, a pre-calibrated camera that exists in both air and subsea versions
for highly accurate marine surveys. Forssea spent the last two years
qualifying the system with offshore operators and civil engineering partners
and will go commercial in 2021. The technology is particularly well adapted
for monopole inclination monitoring.

DriX USV: Powering High Data
Quality Through Outstanding
Seakeeping
With over 10,000 hours in operations around the world over the past three
years, iXblue’s DriX USV, along with its efficient launch and recovery system, is
a seasoned asset in the environment of supervised autonomy. Able to conduct
both remote-controlled and supervised autonomous operations (within visual
range or Over The Horizon), DriX offers outstanding seakeeping and speed
capabilities. It is a versatile and efficient USV that can host a wide range of
payloads and that offers optimum conditions for high-quality data acquisition in
both shallow and deep waters.

A Robust USV for
Challenging Environments
The HydroCat-180 is Seafloor’s largest USV to date, and is capable of
transiting from inshore to nearshore environments while carrying
high-resolution payloads. The vessel has an 18ft (5.5m) footprint with
individually articulating hulls, a self-stabilizing deck, and dual-actuated
electric motors to ensure precise navigation in rough waters. The vessel
also boasts a retractable multibeam sonar mount, SVP winch, and aerial
drone landing pad. Similar to our other models, the onboard AutoNav
allows operators to programme predetermined survey routes for heightened
accuracy when collecting data. The HydroCat-180 is the most versatile
USV to come out of Seafloor’s production facility. Confidently gather
precision data and boldly go where few USVs have gone before with this
big cat.

Hydro i n t e r n at i on a l
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Reader Survey |

Durk Haarsma, Hydro International

Hydro International Reader Survey 2021

Forecasts for 2021 a mixed bag
Ready to invest, in equipment, staff and training, but unsure about future growth at this stage of the Covid-19 pandemic:
that seems to be the outcome of our Hydro International Reader Survey 2021. For the past few years, we have asked our
readers about their ideas for the future: are they optimistic or pessimistic, which technology do they believe will drive
growth, will there be growth at all? Each year, we share the outcomes with you in our annual Business Guide, giving some
insight into what the coming year will bring for the hydrographic industry.

‘Annus horribilis’
Will the hydrographic market expand? This
almost rhetoric question was asked by Jim
Gardiner, research scientist with Valeport Ltd
and guest author in last year’s edition of the
Hydro International Business Guide. Gardiner
was fairly optimistic, and there was no reason
not to be, with the exception of the low oil price
and corresponding slump in the offshore
industry. Nevertheless, new application areas for
hydrographic and oceanographic hardware and
software in blue economies were expected to
compensate for the negative effects of the low
oil price. Although the first cases of Covid-19
were being reported in Wuhan, China,
December 2019 was a rather optimistic month.
People held their last meetings of the year, went
to Christmas parties and dreamed of ski
holidays later that winter. Now, a year on, we see
that those first cases of this new disease were
the start of an ‘annus horribilis’ for a large
proportion of the world population, with
lockdowns, deaths and illness, as well as a
major economic setback. Will the hydrographic
market expand in 2021? We wouldn’t dare to

give a definite answer to that question today, but
we can try to find some firmer ground with our
annual reader survey.

Target group
In November 2020, we sent emails to our
readers asking them how they expect business
and technology to develop in 2021 and, of
course, to predict the impact of the Covid-19
pandemic on business. We received 214
completed surveys, giving us a good overview of
the general feeling in the market. Some
background information: most respondents
clearly identified themselves as working in the
hydrographic, engineering or construction
surveying business. Somewhat more than a
third (35%) works in a small company with 1-10
employees, 20% in a company with 11-50
employees, 20% in a company with 51-200
employees, 11% in a company with 201-1,000
employees, and 15.5% in a company with over
1,000 employees. This therefore represents a
good cross-section of our readership and,
therefore, of the opinions held in the business
today.

Impact of Covid-19 pandemic
Asked about the effects of the Covid-19
pandemic on overall business operations, 60%
of the respondents answered that these effects
are either somewhat negative (44.66%) or very
negative (15.49%). A remarkable 30.05% said
that the pandemic has impacted neither
positively nor negatively on their business, and
over 10% answered that Covid-19 has had a
positive impact on their business. It is hard to
imagine how, but perhaps through cost
reductions due to less travelling by staff, lower
costs as people work from home, and at a larger
scale increades digitization and demand for
geo-information could also play a role. And we
should not forget that air cargo almost shut
down for a while, leaving shipping as a safe
alternative. While we still need to see how the
final consequences – adding up and detracting
factors – pans out, it is safe to say that most
respondents do not see any positive effects of
the pandemic on their business. The factor that
has caused the biggest negative impact on
business is the restriction on travel and
therefore the closing of many countries to visits
for business, sales or service trips (52% of the
respondents answered: ‘Travel restrictions’ to
the question: ‘Which implications of the
Covid-19 pandemic have impacted your
business the most?’).

Growth or decline?

Figure 1. Word cloud: answer to question: ‘Which technological development will be the main driver of
hydrography in the coming years?’

Closely linked to the impact of the Covid-19
crisis, which after all dominated this year, is the
growth rate that readers of Hydro International
expect to see over the next four years. 35% of
the respondents see the business declining
(10%) or neither declining nor growing (25%).
Another 12% expects marginal growth –
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between 0 and 2%, while 35% expects growth
of 2-10%. The most optimistic bunch (15%) of
the respondents expects double-digit growth.
We can therefore conclude that there is a very
cautious and conservative view on future
growth, with a small minority expecting high
figures above 10%.

unmAnned To drive growTh
Unmanned is the driver of growth for the sector.
Nearly 70% of respondents identified ‘unmanned
systems’ as the most crucial key market trend in
hydrography. Using survey data for multiple
purposes also scored well, with almost 40%
saying it is a key market trend. Real-time
processing concludes the top three key market
trends, with 35% of respondents seeing this as
one of the most promising technologies. Figure 1
shows a word cloud for answers to questions
relating to technological development (drawn
automatically, showing the term that is named
most often the biggest). Unmanned is clearly the
word that stands out in the word cloud. This
visualizes the importance that respondents attach
to this technology and the role that it will play in
the future of hydrography.

chAllenges And opporTuniTies
Although there are a lot of hopeful developments,
we also asked respondents about challenges.
Covid-19 was included in the list of possible
answers to this question, and 23% of the
respondents saw this as a pressing challenge.
However, other challenges are even more
pressing according to the readers. Top of the list
is the availability of well-trained staff: 45% of the
respondents see the lack of skilled professionals
as a problem in hydrography. It is certainly not
the first time that this enduring problem has
topped the ranking; it is seemingly very hard to
do something about it at the global scale.
Number two: the decline in oil & gas (37%),
although there is probably nothing that can be
done about this. Number three and four are both
related to data: efficient data management is a
challenge according to somewhat more than
30% of respondents, close to the same
percentage that sees market demands with
respect to data accuracy and availability as the
biggest challenge. One could argue that 60% of
respondents therefore see difficulties in the way
that data is handled and, at the same time, in
how the market wants hydrography professionals
to handle it: the discrepancy and difficulty in
delivery of the right data. This is something to
think about quickly in the sector.
The good news is that, where there are
challenges, there must be opportunities around

the corner, certainly in an innovative business
such as hydrography. We did our best to identify
a few, and asked respondents which one they
thought was the most relevant. Perhaps
unsurprisingly, coastal zone management is
viewed as the biggest stand-alone opportunity
for hydrographic surveying (57%). Renewables,
both traditional such as wind farms (38%) and
newer forms such as tidal and wave energy
(30%), seem a good counter-opportunity to the
major challenge, which is the decline of oil &
gas. Deep-sea mining is not yet seen as a big
winner, with only 16% of readers viewing this
area as the most important growth factor.

www.blueprintsubsea.com
sound by design
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invesTmenT
The willingness to invest remains high, and
companies are still ready to invest in 2021.
There will be a lot of ongoing demand for the
usual stuff: hydrographic equipment (sonar,
GNSS receivers, underwater positioning), as
45% of respondents say that they plan to buy
new equipment. Another 35% want to buy new
or replace software. One third of the readers
wants to invest in USVs or AUVs. Most striking
in this section of the survey is the willingness to
invest in staff and training: close to 75% of all
respondents is planning to buy hydrographic /
GIS training and/or hire new people. We have
just read how hard that is, but we could also
conclude that there’s a lot of interest in good
skilled people and that the outlook for new
entrants to the business – coming from college
or from other sectors, is very good.

Micro-USBL Tracking Beacons
Bidirectional Acoustic Data Modems

conclusion
It’s always tricky to draw conclusions from a survey
that gives a good overview, but of course it is not
scientific in its purpose and execution. Still, we
think that the outcomes give us a good sense of
what is going on in the field of hydrography right
now. However, ‘right now’ needs a bit of
explanation before we come to that cautious
conclusion. There’s a pandemic going on and, like
all of us, business owners, managers and
hydrographic surveyors have not experienced this
before in their lifetime. None of us knows where
this will go and what the economic consequences
of the measures that respective governments have
taken to contain the pandemic and to support the
economy will be. All in all, the outlook from the
survey is a little bleak, and respondents only
expect slight growth, if any, but the readiness to
invest in equipment, staff and training is still quite
high and optimism about opportunities – coastal
zone management and renewables – is also high.
It’s a mixed bag, but again that might have a lot to
do with today’s circumstances.

Portable Sidescan Sonars

Towed, OEM, Hull and Pole Mounted

find out more
www.blueprintsubsea.com
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Feature |

Intergovermental Oceanographic Commission of UNESCO

The United Nations Decade of Science for Sustainable Development 2021-2030

Advancing Science for a
Sustainable Ocean Economy
The United Nations Decade of Ocean Science for Sustainable Development (Ocean Decade) 2021-2030 is about to
start. The Ocean Decade seeks to generate and use knowledge for transformative actions needed to achieve a healthy
and resilient, safe and productive ocean. It is a once in a lifetime opportunity to strengthen the international cooperation
between all sectors and communities to conduct the science we need for the ocean we want.

The private sector, in particular the hydrographic
industry, is invited to take on a leadership role to
significantly contribute to reversing the trend
and developing a robust and resilient blue
economy that is needed for the prosperity of
current and future generations.

What is the Ocean Decade?
Human health and well-being, including
sustainable and equitable economic
development, depend on the health and safety
of the world’s ocean. The ocean provides food
and supports the livelihoods of over three billion
people. It is an essential ally in the fight against
climate change. Emerging services, including
renewable energy, marine genetic resources
and deep-sea minerals, have the potential to
generate significant benefits, but they also raise
questions about risks to fragile ecosystems and

equitable access to the benefits generated by
the ocean. From an economic point of view, the
ocean is of monumental importance. In 2010,
the ocean economy generated over 30 million
direct, full-time jobs, and prior to the Covid-19
pandemic, the ocean’s economic output had
been predicted to reach US$3 trillion by 2030.
The Ocean Decade aims to accelerate ocean
science and knowledge sharing for sustainable
development, foster innovative partnerships for
transformative science-based actions to inform
policies and solution delivery, and more broadly
support a well-functioning, productive and
resilient ocean. Ocean science is placed at the
core of the Ocean Decade’s framework. It strives
to harness, stimulate and coordinate research
efforts of all stakeholders, at all levels to
generate the information, action and solutions
needed to achieve the 2030 Agenda. It will also

focus on creating the enabling conditions to
support active participation, including by
connecting knowledge generators to the end
users, and encouraging co-design and
co-delivery of actions. It will look at developing
the infrastructure, data, capacity and technology
essential for supporting active participation and
long-lasting and impactful solutions.

Data collection and data
management underpin the
Ocean Decade’s success
Data and information are key enablers of the
Ocean Decade outcomes. Digitizing, accessing,
managing and, most importantly, using
ocean-related data, information and knowledge
will be cornerstones of its success. The ambition
is to significantly improve sharing of data and
knowledge that can be used to drive oceanbased solutions. The focus will be on the
collective design and construction of a
distributed, multicomponent digital network
capable of representing the entire ocean
system, including its social and economic
characteristics.

The Ocean Decade: A Once in a
Lifetime Opportunity for the
Ocean Industries

Headquarters UNESCO / IOC, Paris.

The recent pandemic has induced high impacts
on the global economy, but it has also reinforced
the role of the ocean to build a more sustainable
post-Covid ‘new normal’. Ocean industries will
continue to contribute massively to the global
economy and will remain the primary
commercial user of the ocean, with many
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businesses such as shipping, offshore oil and
gas, fisheries, tourism, seabed mining, ports
and renewable energy directly dependent upon
their access to marine space and resources and
the sustained production of those resources.
Additional and emerging sectors, including
deepwater and ultra-deepwater oil and gas,
seabed mining, renewable energy, shipbuilding,
hydrological and marine technology, seafood
processors, maritime safety and surveillance
and marine biotechnology, as well as other
supporting businesses such as marine
classification societies, insurers, financiers and
lawyers, are also dependent on these ocean
industries and provide services that enable
successful ocean-based economic activities.
Achieving the Ocean Decade’s objectives calls
for an interdisciplinary effort among all
stakeholders, at all levels. Using collective
resources to understand and monitor the rapidly
changing ocean and much needed solutions will
lay the groundwork to equitable and sustainable
ocean economic development under a
changing climate. Better ocean science can
lead to numerous benefits for the private sector,
including cost savings, operational efficiency,
increased market shares, predictable and stable
supply chains, enhanced relationships with
stakeholders, improved access to markets and
customers, and attracting new investments.
Hence, ocean industries are well-positioned to
take on a leading role to develop and scale up
actions in addition to pursuing emerging
business opportunities. The private sector has
the expertise, the experience, the presence, the
capacity and the resources to lead the needed
transformative changes for a sustainable future,
becoming a corporate investment in both risk
mitigation and growth.
By working together, science and industry have
the potential to challenge the thinking for
increased inter- and trans-disciplinary ocean
science, from co-design to co-delivery, and to
drive technological innovation leading to
accelerated impacts on sustainable
development. Science-industry collaboration will
improve access to and usage of scientific
knowledge, contribute to reducing business
risks and creating new opportunities, stimulate
the innovation ecosystem and accelerate
technology transfer. In addition, under the right
conditions these sorts of collaborations can also
bear the risks and propose audacious solutions
that governments may initially be less willing to
engage in – by doing this they can pave the way,

foster government buy-in and scale up
investments.
Considering its critical role in supporting
harbour and coastal management, hydrographic
charting, coastal engineering, development of
offshore activities and more, the industry
supporting hydrographic surveys is well placed
to play a significant part in the Ocean Decade.
Among many examples, the industry could
support innovation in data collection and
sharing required to develop the digital
ecosystems envisioned by the Ocean Decade.
Engagement can range from participation in
existing initiatives such as Seabed 2030, which
aims to map the world’s seafloor by the year
2030, to leading the development of new ones
to, for instance, facilitate the uptake of
innovative hydrological technologies.

How Can You Participate?
The Ocean Decade will be implemented for and
by a diverse range of ocean stakeholders, and
their strong engagement will determine its
success. It will propose a range of platforms and
engagement mechanisms to catalyse new
partnerships across sectors, disciplines and
stakeholder groups.
Throughout the Decade, there will be regular
Calls for Actions. An action could take various
forms and range in scale, and will involve a
diverse group of stakeholders where respective
interests can be aligned in a collaborative and
transformative process to deliver fit-for-purpose
knowledge and solutions for a sustainable and
healthy ocean. The first Call for Decade Action
is currently open until 15 January 2021, with a
focus on global programmes and large-scale
contributions to the coordination function of the
Decade. Most engagement mechanisms will be
rolled out over the next 12 months and will
provide a stakeholder ecosystem for sciencedriven innovation and development of
ocean-based solutions.

platform to catalyse large-scale commitments
to the Decade through networking, resource
mobilization and influence. It will provide the
mechanism and an appropriate platform to
organize the Alliance members’
commitments and link resources to meet the
priority needs of the Decade. Organizations
interested in joining the Ocean Decade
Alliance are invited to send an expression of
interest to oceandecade@unesco.org.
• Follow the latest news and events on the
Decade and participate in a dialogue through
the Decade Stakeholder Forum.
Showing leadership by engaging in and
committing to the Decade will increase the
momentum needed to transform from the
ocean we have to the ocean we want.
Collectively, it is possible to build a sustainable
future in partnership with the world’s business,
policy and scientific leaders.

Conclusion
The Ocean Decade will deliver science-driven
solutions to help existing and emerging
businesses to reduce risks and to explore new
opportunities for growth in a sustainable ocean
economy. Enhancing businesses’ leadership in
ocean science will lead to concrete addressable
actions, including capacity building and
technology transfer, financing, funding and the
generation of information and data, as well as
establishing invaluable networks of experts and
business partners. The private sector has an
unprecedented opportunity to join the world’s
leaders in contributing to, and benefitting from,
an effort to reverse the declines in the health
and functioning of the ocean system. The
hydrographic industry is at the forefront to
contribute and innovate in response to the
ocean data collection and sharing challenges.
The Decade is a pathway for businesses to
demonstrate their corporate purpose by
developing on commitments to build a
sustainable future. Welcome aboard!

You can commit to taking
concrete actions, such as:
• P
 artner to contribute, leverage and accelerate
ongoing initiatives, such as Seabed 2030.
• Initiate or participate in the co-design of a
Decade Action in response to Calls for
Decade Actions.
• Become an Implementing Partner, and
convene or attend international events (all
details are available on» oceandecade.org).
• Get information on the Ocean Decade
Alliance, which will provide a highly visible
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Durk Haarsma, Hydro International

Hydro International Interviews Jyotika Virmani

New Golden Age of Exploration
Jyotika Virmani was executive director of the Shell Ocean Discovery XPRIZE before she entered Schmidt Ocean Institute
(SOI), also as executive director. Two positions at the forefront of state-of-the-art and new technological developments
and discoveries, shaping both the future of ocean research and a sustainable future for the oceans, forming the perfect
job switch. Hydro International spoke with Jyotika Virmani about SOI and other ambitious projects that are helping to
save the ocean. First of all, Virmani explained how she landed the position with the non-profit foundation that Eric and
Wendy Schmidt started back in 2009.

It was all about timing. I heard about the
position in around March 2019. We had just
come back from Puerto Rico, in February,
where we had been testing for the XPRIZE and
we were gearing up for the judges to make their
final decisions and preparing for the award
ceremony to wrap up the Ocean Discovery
XPRIZE. So, I applied for it. The whole
procedure took about a year; they were picking
their first executive director, so they were very
careful and deliberate. They clearly had some
excellent candidates, but in the end I was the
lucky one!

Almost immediately after you
started, COVID-19 began to have
its first implications. How did
that impact your work?
I started at the end of February this year, just as
Covid-19 started to pop up in the news. I

actually travelled around for the first two weeks
in this new position, to Copenhagen, Denmark,
for a UN Decade of Ocean Science meeting,
and from there to Freemantle, Australia, to visit
the R/V Falkor and meet some of the crew.
When I got back to Los Angeles, everything went
into lockdown. A lot of what I had planned in
those first few months was delayed, but it also
speeded up my learning curve because I started
and immediately there was a crisis. However,
the SOI team is excellent and everyone was very
helpful.

How did the lockdown
impact the work of SOI?
SOI is a virtual organization. We do not have a
single home base. I am in Los Angeles, and we
have staff in Hawaii, Seattle, North Carolina,
Washington DC, Germany and Spain, all on the
shore side of the operation, plus the crew of

the Falkor who are from 13 different countries.
This organization is accustomed to operations
in a virtual environment. The Falkor, with 23
crew, 5 ROV pilots and 11 scientists, had just
left for a month-long expedition to the Ningaloo
Canyons, off the coast of Australia in March.
They were already at sea when the lockdown
took hold. So, we carried on with that
expedition as planned until April, but it was the
last time that we had scientists on board until
August. During the summer months, we did
our first fully virtual remote expedition, with just
our crew and ROV team on board and
scientists in their living rooms all over the
globe. The schedule this year has been
changing rapidly, so we and the scientists
haven’t had as much time to prepare as we
normally would, but a lot of credit goes to the
SOI staff and crew: they pulled it together so
that we have managed to navigate the crisis
and keep operations going at sea this year.

What was the result
of those expeditions?
In April, our ROV team and scientists on board
spotted the longest sea creature ever seen, a
siphonophore at around 50m in length. This
year, it looks like scientists may have discovered
about 40 new species on our expeditions, and
in October, those aboard Falkor discovered a
500m-tall detached coral reef in the Great
Barrier Reef. From that point of view, the
expeditions have been really exciting.

What technology do you expect
most of in the nearby future?
As we’ve seen in the last few years,
unmanned and autonomous systems at sea
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and the ability to have an autonomous surface
vessel that can deploy and recover
subsurface devices have been gamechangers.
Next year will be a big year for these, with
Ocean Infinity’s Armada, Fugro’s SEA-KITs,
the deployment of the Mayflower and
Saildrone – all of which show that we are
gearing up to utilize these uncrewed or lightly
crewed technologies at a much bigger scale
than to date.

You are involved in
Seabed 2030 as well. Do you think
it is going fast enough?
I think it is. A few years ago, I did a back-of-theenvelope calculation and estimated that we’ll
have the seabed mapped by 2029. The
pandemic slows things down of course, but 5%
had been mapped when we launched the
Ocean Discovery XPRIZE in December 2015
and now we’re at around 20% – in four years’
time! People will argue that this increase stems
from a lot of data that was already in existence,
but with the advent of new technologies we’re

going to start seeing more and more data
coming in. I think it will be very close to 100%
by 2030!

focus on biodiversity through the Convention of
Biodiversity – all in this next decade – the
timing is perfect.

The Schmidt Ocean Institute is
involved in ambitious
cooperations: Seabed 2030, and
the UN Decade of Ocean Science.
How difficult is it to be
involved in these projects
all around the globe?

The Schmidt Ocean Institute is a
philanthropic institute offering
free ship time to scientists, who
gladly accept. What does it say
about the investment or
involvement of the public and
private sectors in this field?

SOI started in 2009 and was a proof-ofconcept disruptive player in the field by
offering free ship time and assets to scientists
and technology developers at sea, and it has
proved itself in the last decade. As the
executive director, my role is to look to its
future and part of that is to focus on these
partnerships, making sure that we continue to
build on our previous successes and are an
active participant within the international
oceanographic community. With the UN
Decade of Ocean Science, Seabed 2030, the
30 by 30 programme and an international

I think there’s actually a need for all forms of
investment in oceanography – public and
private, whether through governments,
industry or philanthropy. Eric and Wendy
Schmidt are indeed fully funding this institute
and we do provide ship time at no cost,
because scientists have identified access to
the ocean as a bottleneck for ocean science
research. The ocean is so unexplored and vast
that there is a great need for this, and it will
take everyone to pitch in to gain a good
understanding of the 71% of our planet that
we can’t easily see.
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Is this the future: public,
private, academic and
philanthropic organizations
working together?
Everyone has a reason for existence. For
instance, governments focus mainly on their
own country domains, and are not mandated to
work in the high seas. Academic institutions, on
the other hand, focus on research in unknown
territories or to seek greater understanding. The
private sector may focus on those areas where
there is a profit. In philanthropy, we have the
flexibility and freedom to take risks or work in
areas that other parties simply can’t, and
therefore we complement the work done by
others. Collectively, we all contribute towards
ocean knowledge.

What do you expect of the
UN Decade of Ocean Science?
I hope everybody will be involved and that it will
be a great boost for the ocean. The decade is
well-timed because new technologies will allow
us all to move faster and find solutions, and do
work at smaller scales. I hope it will be an
incredibly insightful decade, and I hope people
will recognize the huge importance of this
ocean, which we need to keep vibrant and
healthy for all of our sakes.

‘aliens’ and crazy creatures in it, while we are
still searching in space. Part of this is
communication – the ocean world talks about
plastics, overfishing and other problems and
doesn’t focus as much on solutions. To engage
and inspire the broader public, we need to look
forward and make the ocean something
positive, weaving in excitement about new
discoveries such as the underwater landscapes
that we recently saw off the coast of Australia
during our live ROV dives.

ocean and this is where I see this next decade
pulling together through the UN Decade of
Ocean Science – this connects all these different
strands of knowledge to address the Sustainable
Development Goals, including biodiversity and its
role in food security, the climate issues, ocean
health and acidification. I hope that by 2030 we
won’t be tackling the Sustainable Development
Goals individually, but that we will have enough
knowledge to show their points of intersection
and cohesion and address them holistically.

You called this age the
‘new golden age of ocean
exploration’. But we still
have real problems, like
climate change, that we
have to solve – right?

Where does the hydrographic
community come into this?

This is why we have to change the way we talk
about the ocean. Even without the climate crisis,
the role of the ocean was not really well
recognized publicly, and now we’re adding on an
extra layer of complexity. The old golden age of
ocean exploration was looking at the surface,
sailing from land to land. Now we are diving into
the third dimension and looking under the
surface. This new golden age of ocean
exploration will change our knowledge of the

One of the most fundamental pieces of our
understanding of the ocean is a seafloor map,
because that provides the underpinnings for
knowing what is out there and for other
scientific research. The traditional use of
hydrographic data tells us where we are, it tells
us where resources are, but it is also
fundamental to know these things for new
applications of ocean science and for ocean
management and protection. For example,
there is a global programme to protect 30% of
the ocean by 2030, but without knowing what is
out there, how do we know that we aren’t
missing some vital areas to protect?

You said that there’s a bit
of a negativity linked to the
ocean community.
What do you mean by that?
The ocean community has tended to focus on
negative things. One big difference between the
space and ocean community, which I realized
during my time at XPRIZE, is that the space
community is always positive and they seem to
engage the general public in a way that the
oceanographic world has not yet been able to
do. But interestingly, the ocean has actual
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Do hydrographers recognize
their own very important role?
I think some do and maybe some don’t. But
Seabed 2030 has been a beacon in that sense,
giving the hydrographic community a target. As
people and as professionals, we all act on a few
things: a simple goal and clear timeline. Seabed
2030 has both. And in recent years, the
importance of a seafloor map has become more
prominent in the general oceanographic
community.

Do you have a message
to the community?
This has been a difficult year and next year
probably will be as well. But I am an optimist
and I think we have a lot to look forward to: new
technologies, the international collaborations
and interest that is emerging, fascinating
discoveries. I know things are not so positive
right now, but a decade is a long time – think of
where we were in 2010. A lot has happened in
the last ten years, and I think technology is
going to bring about ocean discoveries in this
next decade at an exponential scale.

Aren’t you ever pessimistic?
No, never! If we only think about problems and
not solutions, we’ll get pessimistic. But I think
there are enough minds on this planet – we

might not know them yet, but they are there and
they will emerge – to come up with the solutions
to the problems. So, I am always positive.

Jyotika Virmani is the executive director of the Schmidt Ocean Institute (Palo Alto, CA), a
philanthropic organization dedicated to advancing oceanographic science, research and
exploration. Prior to this, she was the executive director of Planet & Environment at XPRIZE and
the Rainforest XPRIZE, a competition for innovations in biodiversity assessment technologies.
She was also executive director of the Shell Ocean Discovery XPRIZE, which spurs innovations
of unmanned and autonomous deep-sea technologies to map the sea floor rapidly, accurately and at a high
resolution. Dr Virmani joined XPRIZE in 2014 as the technical director for the Wendy Schmidt Ocean Health XPRIZE,
a competition for pH sensor development to measure ocean acidification. Before joining XPRIZE, Dr Virmani was
associate director of the Florida Institute of Oceanography and a senior scientist at the UK Met Office. She has a
PhD in Physical Oceanography from the University of South Florida. As a Rotary Foundation Ambassadorial Scholar,
she earned an MS in Atmospheric Science from SUNY at Stony Brook. She also has a BSc in Physics from Imperial
College London and is an associate of the Royal College of Science. She is a fellow of the Royal Meteorological
Society and The Explorers Club and a member of the American Meteorological Society and American Geophysical
Union. She also serves on the National Geographic Executive Committee for Research and Exploration, Catch the
Next Wave Committee, World Economic Forum Global Futures Council, and the US Integrated Ocean Observing
System Federal Advisory Committee.
 jyotika@schmidtocean.org
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Huibert-Jan Lekkerkerk, senior technical editor, Hydro International

An Update on the Main Innovations of the Past Years

Sub-bottom Object Detection
While nautical charting mainly focuses on bathymetry and objects that form a hazard to shipping, offshore construction
and dredging require sub-bottom information. There is nothing worse in any project than finding wrecks or unexploded
ordnance (UXO) after construction has started. The detection of covered cables and pipelines is also an important survey
objective. There have been some interesting innovations in this field over the past years and, while this article does not
attempt to be exhaustive, it provides an overview of the various types of system available.
The Sub-bottom Profiler
The classic instrument for detecting bottom
layers and sub-bottom objects is the sub-bottom
profiler (SBP), or shallow seismic system. We
distinguish the pinger, boomer and sparker type
instrument, based on their acoustic source.
The pinger (e.g. General Acoustics, Tritech) is
effectively a low frequency echosounder that
offers good resolution at the cost of less
penetration. Modern versions use CHIRP
(Compressed High Intensity Radar Pulse)
signals, which offer an extended range and
even higher resolution. This type of SBP is often
used to detect relatively shallow objects, for
example in the form of a pipetracker for pipeline
and cable detection. The CHIRP pinger SBP is
sometimes combined with a side-scan sonar
(SSS) in a single tow fish, allowing surface and
sub-bottom data to be collected simultaneously
(see separate article for SSS). A very special
form of pinger type SBP is the parametric
echosounder (e.g. Innomar, Kongsberg). This
instrument combines the bottom detection
accuracy of a single beam echosounder at high
frequency with the penetration of a low
frequency pinger SBP. The main downside is
that the amount of low frequency energy is
generally less than in a traditional pinger or
CHIRP SBP.
If greater penetration is required, the boomer
(moving plate generates the sound) or sparker
(a series of electrodes generate sound) are the
go-to systems. These systems (e.g. Geoforce)
have a separate sound source and a number of
hydrophone receivers in a streamer. They are
therefore also called shallow seismic systems,
as they operate in a similar manner to their
deep seismic family members. The main

disadvantage of these systems, besides having
to be towed, is their reduced resolution, which
makes them less suitable for detecting small
objects. Of the two systems, the sparker has the
greatest penetration. However, the high voltages
involved means that more safety precautions
are required.

that a wooden wreck may not be found as its
acoustic signature can be very similar to the
surrounding bottom. Also, the relatively large
beam angles mean that small objects may not
be easily detected, especially with the boomer
and sparker systems.

Sub-bottom Swathe Profiler
The main disadvantage of all SBPs is that they
can only find objects up to a certain
perpendicular distance (depending on the
angles of the transducers) from the survey line.
Also, due to the use of sound, they can only
discriminate objects that have a different
acoustic impedance. In practice, this can mean

A relatively new system is the sub-bottom
swathe profiler (e.g. PanGeo, Stema), which
operates in a similar way to a multibeam
echosounder. There are different types
available, with the simplest being a single
transmitting pinger source with multiple
hydrophones that receive the data in a swath,

Overview of different SBP systems. (Image courtesy: NOAA)
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Parametric SBP record showing pipelines. (Image courtesy: Innomar)

giving a multi-channel SBP. Its operation is
similar to that of a regular pinger SBP.
A more complex instrument is the beamforming Sub-Bottom ImagerTM (SBI). This
instrument has a number of CHIRP type
transmitters similar to those found in a ‘regular’
SBP. The transmitted signal is received by an
array of receivers, allowing for a beam-formed,
synthetic aperture SBP and giving the user a
swath of sub-bottom information rather than a

Four gradiometers attached to ROTV. (Image courtesy: EIVA)

single line of information. With this set-up, a
swath of around five metres can be surveyed
on one track with a penetration of up to seven
metres. The instrument is however quite large
and requires a work class ROV or similar
vehicle, such as a large ROTV. As with the
SBP, the SBI also relies on differences in
acoustic impedance and can thus not easily
discriminate between various types of objects
or objects that resemble the surrounding
material. However, due to its swath-like

Sub-Bottom Imager. (Image courtesy: PanGeo)

measurement it is capable of picking up much
smaller objects.

Magnetometer
Where the detection of ferrous objects is
required, such as in wreck or UXO detection,
the magnetometer can be a useful instrument
(e.g. Geometrics). The downside is however that
the standard magnetometer can only indicate
the presence and relative field strength of an
object that is magnetized. No detailed
information is obtained on size or depth of the
object. The other downside is that small objects
require the magnetometer to be very close to
the object (and thus close to the bottom). To
measure small objects, multiple magnetometers
are often towed behind an ROTV.
If information about the location and depth of an
object is required, a gradiometer can be used.
This instrument consists of multiple
magnetometers mounted at a fixed distance.
Using the differences in field strength between
the various magnetometers, the direction and
depth can be found. It does however have the
same limitation as the magnetometer regarding
the detection of small objects.
When looking for wrecks and UXO, the main
disadvantage of the magnetometer is that it can
only detect ferrous objects. This means that a
wooden wreck with brass fittings will go
undetected (brass is non-magnetic), as will
aluminium mines such as the WWII German
LMA or LMB or brass artillery shells.

Electromagnetic Systems

Electromagnetic system principle. (Image courtesy: Mappem)

While the magnetometer detects ferrous objects
using a passive detection method,
electromagnetic systems use active detection.
They operate in a mode similar to a ‘metal
detector’ in that they send out an
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electromagnetic pulse into the bottom. This
pulse then magnetizes metal objects (including
non-ferrous objects), after which the return
signal is picked up by the instrument.
An example of this type of instrument is the
pipetracker (e.g. Teledyne TSS), which is used to
follow pipelines under the bottom. This type of
instrument is usually mounted on an ROV and
brought very close to the bottom to make
detection easier. The instrument can also be
useful in the detection of UXO, but its mounting
on an ROV together with a relatively small
detection width makes for a time-intensive survey
method. Combined with a limited detection
range, this technique is more suitable for pipeline
detection than for wreck and UXO searches.
Another type of electromagnetic imaging system
(e.g. Mappem) operates in a similar way as the
shallow seismic system. However, rather than
using sound, it uses electromagnetic energy for
detection. The signals are sent out from a single
transmitter and then received by a number of
receivers on a streamer that is towed near the

bottom. The streamer is kept at depth using
controllers at the start and end of the streamer.
The transmitted current is picked up by the
array and gives a relatively high resolution, but
also an indication of the types of material the
current has passed through.

grounD PeneTraTing raDar
Ground penetrating radar (GPR, e.g. IDS
GeoRadar, ImpulseRadar) is often used on land
for detecting objects. It is essentially an
electromagnetic system, but rather than using
magnetism for detection it uses radio waves as
in a regular radar system. The system is used in
fresh water on certain projects but is unable to
work in salt water due to the high conductivity of
salt water, which disperses the radio waves.

concluSion
This article describes a number of different
sub-bottom measurement techniques. As is
shown, there is no ideal system available today,
and each of the systems described has its
drawbacks. The magnetometer, for example,
cannot detect non-ferrous objects, and the SBP

and its derivates cannot distinguish objects with
similar acoustic impedance. For the positive
detection of an object, a number of techniques are
often used in conjunction: to detect wrecks, the
SBP and magnetometer / gradiometer offer good
perspectives, unless the wreck is mainly made of
wood and is waterlogged. For the positive
detection of UXO of all types and shapes, the SBI
together with a towed array of magnetometers or
an electromagnetic array offers a potential solution
but at a cost. For pipelines and cables, the
pipetracker and/or the SBP can be used to detect
the amount of coverage. For small pipelines and
cables, the SBI may be a better option for correct
detection with greater burial depths at a cost.

Huibert-Jan Lekkerkerk is senior
technical editor at Hydro International,
freelance hydrographic consultant and
author of other publications on GNSS and
Hydrography and principal lecturer in
Hydrography at both Skilltrade (Cat. B) and the MIWB (Cat. A).
 info@hydrografie.info

Your View Below The Surface
Survey around the world with confidence!
HYPACK®
Acquisition and processing software
for Single Beam, Side Scan, ADCP,
Sub-bottom and Magnetometer systems.
HYSWEEP®
Acquisition and processing
software for Multibeam, Backscatter,
and Topographic Laser Systems.
DREDGEPACK®
Software for dredging control on
Cutter Suction, Hopper, Excavator
and Bucket Dredges.

sales@hypack.com • www.HYPACK.com

Hydro I N T E R N AT I ON A L

17-18-19_featurehj.indd 19

| B U S I N ES S G U I D E 2 0 2 1 | 19

16-12-20 10:28

High-performance
Airborne Bathymetry
The Leica Chiroptera 4X and HawkEye
4X bathymetric LiDAR systems provide
unprecedented water depth penetration
and seabed object detection even in
turbid waters. The system is scalable,
collects seamless data from water to land
and leverages the Leica LSS 3.0 endto-end processing workflow for LiDAR
calibration, refraction correction, point
cloud classification, data enhancement
and visualisation.
leica-geosystems.com/chiroptera-4x

Leica Geosystems AG
leica-geosystems.com

© 2020 Hexagon AB and/or its subsidiaries and affiliates. Leica Geosystems is part of Hexagon. All rights reserved.

Technology you can trust.

Valeport are the UK’s
leading manufacturer
of Hydrographic
and Oceanographic
instrumentation.
Established in 1969, Valeport designs
and manufactures instrumentation for
the oceanographic, hydrographic and
hydrometric communities worldwide.

CTD & Environmental • Current • Echosounders & Bathymetry • Sound Velocity • Tide and Wave
AUV • ROV & ASV
OCEANOGRAPHY

• HYDROGRAPHY • HYDROMETRY • METROLOGY & POSITIONING
• PORTS, HARBOURS & DREDGING • RENEWABLE ENERGY

www.valeport.co.uk

20_Hypack,Leica_Hydro_BG_2020.indd 6

+44 (0) 1803 869292
sales@valeport.co.uk

15-12-20 16:22

INTERVIEW |

HYDRO INTERNATIONAL

5 Questions to….

John Nyberg,
Deputy Hydrographer at
NOAA’s Office of Coast Survey
Hydro International spoke to five leading experts about the present and future of the hydrographic industry. In this
interview, John Nyberg (NOAA’s Office of Coast Survey) looks forward to a more diverse and inclusive future for the fields
of hydrography and geography, and describes the substantial role that hydrography will play in climate science.
2020 has been an extraordinary year.
What are the impacts of Covid-19 on the
hydrographic industry, and what other
factors have influenced the business?
The impacts of Covid-19 on our industry have
been notable. Survey operations have been
scaled back, international coordination and
capacity development have faced challenges,
and people are applying chart corrections from
their homes. This doesn’t mean that the impacts
have all been negative. For example, more
people are able to participate in coordination
and training without having to incur travel
expenses, and nautical cartographers are able
to support their families wherever they may live
during these difficult times. It will be interesting
to see what the long-term effects of working
virtually will have; for example, international
coordination and training may not be as
effective in a virtual environment. Regardless, I
feel proud of our industry for carrying on with
our work as best we can under these
circumstances.

When it comes to technological
developments, how would you
describe the current state of
the hydrographic industry?
Exciting! Autonomous survey platforms, satellite
derived bathymetry, advanced hydrodynamic
models, and major progress on a full suite of
international standards from the International
Hydrographic Organization are just a few of the
initiatives that put our industry at the forefront of
technology. I am particularly impressed with the
partnerships among government, private

industry and academia to collectively advance
the industry. The work that the three sectors are
doing to advance technology in our industry are
bringing our imaginations to life.

How do you expect hydrography
to evolve over the coming years?
I believe that diversity will be central to the
evolution of hydrography over the coming years.
This includes the make-up of our workforce,
how we collect and distribute our data, and
what our data is used for. The fields of
hydrography and geography will continue to
become much more inclusive, with dramatic
increases in mature hydrographic programmes
around the world and expanded representation
and leadership of women in hydrography. Both
of these can only serve to make our industry
stronger. As the world continues to realize the
importance of our science, the ways in which
we collect our data will increasingly benefit from
airborne, autonomous, crowdsourced and other
technologies. Beyond navigation, hydrography
will play a substantial role in climate science as
a foundational dataset for ensuring sustainability
with regard to coastal resilience, renewable
energy and tourism, to name a few.

Open access to data offers a low barrier to entry
for research and development, leading to higher
returns on the investments that governments
make on data collection. I also believe that we
can continue to learn from the power of
crowdsourcing information. The successes of
applications for managing automobile traffic are
obvious examples. Technology in the marine
domain is available, but national policy and
industry coordination occasionally get in the way.

What opportunities and threats
do you see for our profession?
Our future is bright and full of opportunities. We
need to continue to remind the world that 70%
of the Earth’s surface is water and that
hydrography is critical for economic
development and monitoring environmental
sustainability, and that some of the world’s most
cherished cultures are also the most vulnerable
to sea-level rise. Hydrographers have a great
opportunity to help the world better understand
how climate change will impact all of these
things. We can reduce the threats to our
profession by taking advantage of technology,
sharing data and experiences, and working
together as a global community.

In what ways can the hydrography
sector learn from other industries?
Data accessibility would be at the top of my list.
We have definitely improved over the past few
years, but the land mapping sector has exposed
the power of open data. This is evident through
the advances in geospatial technology that often
come from universities and small businesses.

John Nyberg is the Deputy Hydrographer at NOAA’s Ofﬁce of
Coast Survey. John is co-Chair of the UN-GGIM Working
Group on Marine Geospatial Information, Chair of the IHO
Worldwide ENC Database Working Group and vice-Chair of
the IHO Inter-Regional Coordination Committee.
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5 Questions to….

Rear Admiral Peter Sparkes,
Acting CEO and National
Hydrographer, UK Hydrographic
Office (UKHO)
Hydro International spoke to five leading experts about the present and future of the hydrographic industry. In this
interview, Rear Admiral Peter Sparks (UKHO) talks of the exciting period of innovation and technological development
that we are currently going through, and how important it is to embrace change and adapt to thrive.
2020 has been an extraordinary year.
What are the impacts of Covid-19
on the hydrographic industry,
and what other factors have
influenced the business?
Covid-19 had a significant impact on the
hydrographic industry and the wider maritime
sector, with so many factors creating a real risk of
disruption. This could have had serious
consequences for all those who rely on accurate
hydrographic data – first and foremost for the
safety of life at sea. Despite these challenges, I
have seen extraordinary resilience within the
international hydrographic community as experts
across the profession have continued to support
the safety of seafarers. The impressive collective
response in the aftermath of the catastrophic
explosion in Beirut evidences this well.
For the UKHO, the sudden need to change how
we work was a significant challenge.
Notwithstanding this, and despite the extremely
difficult circumstances, over 80% of staff were
working successfully at home just three days
after the UK government’s social distancing
measures came into force. Working alongside
our partners, we have been able to provide a
continuous service to those who depend on us,
including commercial shipping, the Royal Navy
and marine communities around the world. I’m
immensely proud of the professionalism,
dedication and ingenuity of all our staff who
have worked tirelessly to support the maritime
community during a most demanding year.

When it comes to technological
developments, how would you
describe the current state
of the hydrographic industry?
We are witness to an exciting period of innovation,
with an increased focus on our marine economies
and the oceans, driving technological development
across the industry. Significant advances in
remote, airborne and vessel-based sensors are
helping to improve the timeliness, quality and
quantity of data, supporting a better understanding
of the marine environment. Through our own
programmes, we’ve been able to use many of
these outputs to conduct, or help our partners
conduct, automated habitat mapping of features
such as mangroves and kelp, as well as assist in
coastal resilience planning, environmental
protection and sustainable development.
Advances in Satellite-Derived Bathymetry are
also opening up remote, inaccessible or
hazardous areas to surveying. This is significant,
as we can now generate new insights and offer
better decision support to some of the world’s
most isolated coastal communities.
I sense that we are only just beginning to realize
the benefits of these new technologies. As our
innovation, protocols and processes develop
further, the pace of these advances may
accelerate.

How do you expect hydrography
to evolve over the coming years?
More governments and regulators around the
world are recognizing that our inshore waters

and oceans are critical to many aspects of our
day-to-day lives. In tandem, there is a growing
understanding that hydrography will be
fundamental to helping us improve the way we
use and protect our fragile marine environment.
With this growing understanding, I would expect
demand for hydrographic and oceanographic
expertise to increase, as this expertise plays a
key role in initiative development, policy
definition and action, which can transform our
relationship with the sea. We have already seen
this with the UN Decade of Ocean Science for
Sustainable Development, where hydrography
and marine geospatial data will play a
foundational role in supporting the responsible
use of our coasts and oceans, protecting at-risk
marine environments, fish stocks and
vulnerable coastal communities.
With this increased demand, I hope to see
increased investment in the industry, and for
technology to continue to develop at pace. This
is hugely exciting and, over the coming years,
we will see the role of marine geospatial data
expand as we enhance our surveillance
capabilities and efforts, embrace new
technologies and enhance maritime decision
support.

In what ways can the hydrography
sector learn from other industries?
Much like other established industries,
hydrography is witness to a world that is
changing at pace. Those that embrace change
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tend to thrive, so it’s important that we continue
to evolve: becoming more agile, willing to
embrace innovative ideas, and even more
responsive to the needs of our customers. This
last point is crucial; we need to continue to
respond positively to the challenges that lie
ahead, developing our skills and services to
meet the ever-changing needs of those who
work in the maritime environment.
The arrival of autonomous vessels and the
requirement for high definition, machine
readable navigation products, coupled with the
advent of the S100 ecosystem of products and
services are some of the key developments that
will require this forward-thinking approach. This
may be an uncomfortable period for some,
especially for those who find it difficult to
relinquish legacy practices, products and
services. We must acknowledge this and help
the maritime community to embrace this

inevitable change. As an ‘ancient mariner’, I am
really enthused by what the future has in store
for the sailors, data scientists and surveyors of
tomorrow.

collect, so that we can enhance the decision
support we provide to the mariner, while still
maintaining the highest standards of quality and
accuracy.

What opportunities and threats
do you see for our profession?

The threat is inertia – a reluctance to change. If
we do not adapt, other industries will and our
collective authority as a profession and the utility
we provide will be usurped.

The core challenges facing hydrography today
relate to how we can handle, process and
assimilate the vast quantity of data we are now
gathering; it represents a step change in the
volume and quality of data we have handled in
the past.
This is where we must embrace the role of
emerging data science. Artificial intelligence and
machine learning are automating manual
processes and increasing our ability to analyse
data more rapidly and efficiently. These
technologies allow teams to focus more on
scrutinizing and adding value to the data we

Rear Admiral Peter Sparkes is interim chief executive and
national hydrographer at the UK Hydrographic Ofﬁce
(UKHO). Peter leads this world-leading centre for
hydrography and marine geospatial data, working with the
Executive Leadership Team, staff and partners to ensure
that the organization supports ‘safe, secure and thriving
oceans’.

5 Questions to….

Birte Noer Borrevik, Director
Hydrographic Services at the
Norwegian Mapping Authority
Hydro International spoke to five leading experts about the present and future of the hydrographic industry. In this
interview, Birte Noer Borrevik (Norwegian Mapping Authority) talks about big data, artificial intelligence and machine
learning, and the importance of learning from other industries with experience in large data volumes.
2020 has been an extraordinary year.
What are the impacts of Covid-19
on the hydrographic industry,
and what other factors have
influenced the business?
Like everyone else, we have been impacted by
the restrictions imposed on us. In the first few
weeks of March and April, the crew on our
survey vessel was sent home and our
production slowed down as most of our
employees also had to work from home. As the
situation stabilized, the crew returned to the
ship and most of us adapted to the new
situation.

The sale of ENCs has clearly increased in this
period. Also, the increased focus on food
security has sparked a growing understanding
of the need for information about the seafloor
and the biodiversity in our oceans. This has had
an impact on the use of hydrographic data:
bathymetry, backscatter and water column data.
There is a high and increasing demand for data
covering the shallow areas and the intertidal
zone to enable the sustainable management of
coastal zones.

When it comes to technological
developments, how would you
describe the current state of
the hydrographic industry?
There have been several developments in both
sensor and platform technology lately, with Lidar
from drones as one example. The need for data
for purposes other than safe and efficient
navigation is leading to the collection of
high-density data in a wider range of data types
than have traditionally been collected. The rapid
increase in the volume of data presents
challenges in the areas of data management,
processing and dissemination. Developing
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efficient solutions to these challenges is key to
the future use of hydrographic data. The
strength of our international umbrella
organization, the IHO, is that it supports and
facilitates the further growth of the hydrographic
industry through the development of services
and standards, and through cooperation and
coordination on many of the important policy
issues. The newly endorsed IHO strategic plan
will help us to focus on the right issues to take
us into the future of hydrography and to become
an even more acknowledged actor on the
international ocean scene.

How do you expect hydrography
to evolve over the coming years?
Hydrography will continue to expand into new
areas. The report commissioned by the ‘High
level panel for a sustainable ocean economy’
illustrates how a sustainable ocean economy in
which protection and prosperity go hand in
hand can create a healthy ocean that provides
solutions to global challenges. To achieve the
goals described in the report, data about the
ocean and the seafloor is essential. The trend
that started several years ago of going from our
classical role of serving the professional mariner
with official products and services to serving the
entire blue economy with valuable knowledge of
the ocean floor will further expand. The same
applies to the transition from a product
approach to a more data-centric approach. All
of this will require more outreach and interaction
with other maritime and marine stakeholders.
This is echoed in goals two and three of the IHO
strategic plan concerning the increased use of
hydrographic data (including our role to facilitate

a functional MSDI environment) and being an
active player/contributor to international
initiatives, with regards to knowledge and the
sustainable use of the oceans.

In what ways can the hydrography
sector learn from other industries?
‘Big data’, artificial intelligence and machine
learning will be key to unleashing the full
potential of hydrographic data. We need to
connect with other industries that have
experience in utilizing large amounts of data.
We like to take pride in the fact that we have
come a long way in building the necessary
spatial data infrastructure to ensure the easy
access to and use of important sets of
authoritative and updated data. However, if
there is one domain that is light years ahead of
us on spatial data infrastructures, it is the
meteorological domain. We take for granted that
we can go to one website and get real time,
updated weather information and predictions
pretty much anywhere in the world. This
requires cooperation and standardization
among many meteorological institutes, GIS
specialists, industry, and so on, with probably
the most diverse user group imaginable.

on sound knowledge about the oceans – and
bathymetry is the backbone of that knowledge.
Unfortunately, this knowledge is still lacking in
many places around the world. The global
Nippon Foundation GEBCO Seabed 2030
project has increased that knowledge
significantly and made it accessible to the wider
public. Nevertheless, 80% of the seafloor of the
world’s oceans and coastal waters remains
unknown to mankind.
A positive development is the increased
awareness outside our hydrographic community
that we need to increase the knowledge of the
physical characteristics of the oceans. More and
more countries are prepared to share their
bathymetric data, at least at some level of detail,
for the benefit of the world’s society and its
many challenges. Many of us, including Norway,
are to some extent dependent on revenues from
our sales of nautical charts to cover operational
costs. If these business models limit our abilities
to contribute to improving ocean knowledge, we
need to engage with our governments and find
new ways of securing funding. We will need to
do more with less, through smart solutions and
increased cooperation with industry, and across
multiple sectors.

What opportunities and threats
do you see for our profession?
There is increased worldwide interest in our
oceans. This ranges from trying to find
mitigating actions for climate change, to
ensuring food security for a growing world
population, developing green energy solutions,
and harvesting minerals and medicines.
However, all of these activities must be founded

Birte Noer Borrevik, Director Hydrographic Services at the
Norwegian Mapping Authority, has had a long career in the
oil & gas exploration business and has served in several
leadership positions at both operational and executive level
in Norway and abroad. She became the national
hydrographer of Norway in September 2016.

For more information, visit:
www.hydro-international.com
The latest news,
topics and developments.

Surveying in all waters
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5 Questions to….

Eric Langlois, Chairman of the IFHS
Hydro International spoke to five leading experts about the present and future of
the hydrographic industry. In this interview, Eric Langlois, Chairman of the
International Federation of Hydrographic Societies, focuses on the next generation
of hydrographers: the impact that the Covid-19 pandemic is having on their
futures, and the importance of recognizing their desire for sustainable solutions.
2020 has been an extraordinary
year. What are the impacts of Covid-19
on the hydrographic industry,
and what other factors have
influenced the business?
Beyond the hydrographic industry, I’d prefer to
say that the entire hydrographic community has
suffered from the impacts of the Covid-19
pandemic. In the field, survey teams had to
ensure compliance with disruptive social
distancing rules, while more widely, multiple
lockdowns and travel restrictions prevented
industry stakeholders from sustaining their
activities, with significant loss of business
opportunities. In my opinion, however, the most
significant impact is still underestimated: the
fate of an entire generation of young
hydrographers due to the current economical
context. The silver lining of the situation is the
way in which our profession has managed to
explore ways to sustain its activities and keep us
alive through various remote and online
initiatives, showing how resilient and cohesive
our community is.

When it comes to technological
developments, how would you
describe the current state of the
hydrographic industry?
Industry has to simultaneously address climate
change, digitalization and a sustainable
economy, while also coming up with fast
answers and solutions. The hydrographic
industry is no exception. Fortunately,
technological innovation has always played an
important role in hydrography, contributing to its
development and its renewal. Thanks to
technology, I see more and more people – who
sometimes have no particular hydrographic
background – addressing hydrographic issues
from a certain technical angle and eventually
contributing to evolve our game. For example,
the use of unmanned surface and underwater

vehicles opens new perspectives for resolving
the current challenge of our partially surveyed
ocean seafloor. Furthermore, concerning data
processing and hydrographic services, the
introduction of big data science and artificial
intelligence developments are providing a broader
dimension to our activities that used to be strictly
human-controlled, not so very long ago.

How do you expect hydrography
to evolve over the coming years?
I expect hydrography to evolve as a ‘hydromatic’
discipline (our own version of geomatics), as one
pillar of a global geospatial cloud, with
multi-platform capabilities providing consolidated
marine information for various multi-user services
and products. I also expect hydrography to
answer the call of our current environmental
challenges and contribute to revealing our
ocean’s true potential for sustainable growth, in a
decade where obvious ecological solutions still
suffer from a lack of sustainability (such as the
recycling impact of electric cars).

In what ways can the hydrography
sector learn from other industries?
To follow up on the potential benefit to
hydrography of disruptive ways of thinking, I
guess we could learn from new space
developments; in particular how a new
generation of entrepreneurs has introduced a
new dimension to costly, safeguarded and
performance-constrained technology and
savoir-faire by transferring enhanced concepts
and applications to the space arena. This has
helped to change the mindset of the space
industry. Could you ever have imagined students
building their own satellite in a school lab?

What opportunities and threats
do you see for our profession?
The first opportunity I see is to strengthen our
community of professionals. Hydrographic

expertise is not sufficiently recognized
worldwide, nor are our professionals. While
there are plenty of certified academic
programmes in hydrography to build our
expertise, there are very few leverages to
legitimate it. The consequences are that our
expertise is frequently challenged by other
corporations, and a lack of interest from
younger generations.
In that context, a global personal accreditation
scheme would definitely contribute to raising the
awareness and profile of the hydrographic
profession. Our profession and industry could
take advantage of this recognition mechanism,
and the younger generations may consider
hydrography as a promising career path. As far
as younger and future generations are
concerned, the opportunity to extend
hydrographic expertise to new space, data
science and artificial intelligence applications
could also be a key factor.
Finally, to be audible to those generations, who
show more and more reluctance to accept the
older generation’s environmental approach, our
profession needs to ensure full sustainability.
This implies monitoring the true footprint and
impact of our activities on our surroundings (e.g.
the impact of survey activities on wildlife, the
energy cost of extensive data storage), while
addressing current environmental challenges.

Eric Langlois worked for more than ten years at the French
Hydrographic Ofﬁce (Shom) and has been a Category A
hydrographer since 2004. He is currently employed by the
French Defence Procurement Agency (DGA) as Head of
Space and UAVs. In 2019, Eric was appointed Chairman of
the International Federation of Hydrographic Societies
(IFHS), which represents the whole of the hydrographic
professional community.
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5 Questions to….

Thomas Dehling, Head of Nautical
Hydrography Department at the
German Federal Maritime and
Hydrographic Agency (BSH)
Hydro International spoke to five leading experts about the present and future of the hydrographic industry. In this
interview, Thomas Dehling (BSH) focuses on the impact that the Covid-19 pandemic is having on hydrographic offices.
He also draws attention to the very real cyber security threat facing data-intensive industries.
2020 has been an extraordinary year.
What are the impacts of Covid-19 on the
hydrographic industry, and what other
factors have influenced the business?
The Covid-19 pandemic has significantly changed
the working procedures of hydrographic offices
(HOs), whose services range from hydrographic
surveying to nautical charting, water level forecasts
and many other tasks that all have to be kept
running to ensure the safety of navigation and the
protection of the environment. This has become
even more essential due to the importance of the
maritime infrastructure in the current pandemic
situation. In addition to the official HO tasks, the
protection of the physical health of all our
colleagues working at sea and in the office is a
main priority. This has become even more
pressing because of the difficulties in coordinating
work with private demands from our families, such
as home schooling children. However, employed
by a federal agency, our personnel do not have to
worry about losing their jobs.
BSH introduced a flexible system that allows its
staff to work remotely from home or at the
office. This meant a rapid change in the way we
work, and of course an enormous increase in
the use of video conference systems (VCS),
changing the way that we communicate with
each other dramatically. The focus is to keep
the machine up and running, which is possible
as HOs already have a high level of digitalization.

When it comes to technological
developments, how would you
describe the current state of the
hydrographic industry?
While developments are of course taking place

in sensors and other hydrographic equipment, I
see more potential in the areas of alternative
data collection, data processing and data
dissemination.

How do you expect hydrography
to evolve over the coming years?
The methods that we use to obtain hydroacoustic
measurements are going to change.
Furthermore, crowdsourcing will become more
important and could compliment professional
surveys. The introduction of open data policies
implies new demands in the management of big
data, and new ideas to make use of such data for
more than navigational products will lead to new
software solutions. The navigational services
related to the inauguration of the S-100compliant products will change significantly.
The phrase ‘dynamic nautical chart’ describes
perfectly the situation where different
S-100-based products are displayed together
and are interoperable. New data types will also
be used that make it possible to customize the
information provision, offering greater flexibility
and combinations of information. Hydrography,
route planning and route monitoring will be
interlinked to a much greater extent, which will
also support the IMO e-navigation concept and
autonomous shipping. Also, the use of
hydrographic data for non-navigational services
will evolve significantly.

In what ways can the hydrography
sector learn from other industries?
Hydrography has several distinguishing
characteristics compared with other industries,
but has similarities with fields that also make

use of geospatial data, such as land surveying
and remote sensing. The hydrography sector
can look for synergies with other fields in which
innovation is taking place, such as aviation, car
manufacturing, telecommunication, car racing
and entertainment.

What opportunities and threats
do you see for our profession?
The growing automation in shipping or the
autonomy in navigation will lead to more requests
for hydrographers, their products and services.
This is both an opportunity and a threat. The
recruitment of junior staff members will become
more and more demanding due to demographic
developments, and it will be of paramount
importance to increase the visibility of our
interesting profession. However, as the use and
availability of geodata increases, it might become
easier to attract people to hydrography.
One point made by several intelligence services
is the very real threat of cyber security, which
could have a negative impact on all steps in the
data cycle, from data collection to data
provision.

Thomas Dehling is head of the Nautical Hydrography
Department at the German Federal Maritime and
Hydrographic Agency (BHS) and the national hydrographer
of Germany. He is chairman of the German Hydrographic
Society (DHyG), Chair of the Inter-Regional Coordination
Committee (IRCC) of the IHO, a Member of the ‘Experts in
Maritime Boundary Delimitation’, and a lecturer in
Hydrography at HafenCity University Hamburg.
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Company Profiles

AIRMAR Technology
AIRMAR Technology pushes the boundaries of
ultrasonic technology to develop advanced products
that withstand the harshest ocean environments
while reliably facilitating data gathering from surface
to full ocean depth. Our comprehensive suites of
oceanographic and survey transducers, plus our
IPX7-rated WeatherStation instruments, deliver
performance that meets the most challenging
mission requirements.

Sensing Through Water
Airmar offers a comprehensive line of transducers
for hydrographic survey and underwater scientific
applications, including models suitable for shallow

and deep water survey, sub-bottom profiling,
navigation, fisheries research and aquatic habitat
assessment. Customization of transducers for
specific marine applications is also available.

Sensing Weather
We also offer ultrasonic WeatherStation Instruments
for ASVs, buoys, offshore monitoring platforms, and
more. Developed with an IPX7 rating, along with
other features that meet the operational challenges
faced at sea, our rugged instruments are trusted to
deliver proven performance under the toughest
conditions.

EchoRange Smart Sensors
Airmar’s ultrasonic EchoRange Smart Sensors deliver
depth and water temperature data to any NMEA device.
With embedded transceivers and sophisticated digital
signal processing, they are ideal for applications such as
hydrographic survey, ASVs, UUVs and inspection.
Our next level EchoRange+ with Echo Envelope
Option enables user-defined depth range and echo
waveform for bottom detection to 200 m. Compact
and cost-effective, with multiple mounting options,
EchoRange+ is the most versatile line of field survey
transducers available for autonomous hydrographic
survey and fixed applications.

AIRMAR Technology Corporation, 35 Meadowbrook Drive, Milford, NH 03055, USA, Tel: +1 (603) 673-9570, sales@airmar.com, www.airmar.com

Applanix
Applanix, a wholly- owned subsidiary of Trimble,
designs, builds, delivers, and supports products and
solutions designed specifically for the hydrographic
survey industry. Our products and solutions provide
robust, reliable, and repeatable positioning and
motion compensation solutions for vessels.
With over 20 years of established leadership in the
marine sector, POS MV has become the “industry
standard” in positioning for hydrographic vessels.
Georeferencing data generated from multibeam
sonar technology, using the GNSS-aided inertial
positioning system POS MV, produces the most

advanced and accurate solution for mapping the
seafloor. Applanix POS MV products are optimized
for marine applications, incorporating technology
such as TrueHeave. POS MV can be installed on
dedicated survey vessels or deployed on vessels of
opportunity for ad-hoc survey tasks, covering a
variety of applications including seafloor mapping,
harbour mapping and coastline mapping above and
below the waterline.
POSPac MMS for marine is powerful post-mission
software for processing sensor data from your POS

MV for highly accurate and robust direct
georeferencing. Optimized for the marine
environment and compatible with a wide variety of
hydrographic processing packages, this software
solution achieves both maximum accuracy and
maximum efficiency for direct georeferencing survey
data. Applanix marine positioning solutions offer a
complete hardware and software integrated solution,
with industry-leading global support, lowered costs of
deployment, faster times to completion, and
improved quality of data. In a dynamic world, trust
Applanix.

Applanix Corporation, 85 Leek Crescent, Richmond Hill, ON Canada, L4B 3B3, Tel: +1.905.709.4600, marine@applanix.com, www.applanix.com

Blueprint Subsea
Since 2006, we have been designing and
manufacturing an innovative range of underwater
acoustic products to meet the rigorous demands of
the global subsea, offshore and defence markets.
Specializing in 2-dimensional imaging sonars,
acoustic positioning beacons and diver handheld
navigation systems, Blueprint Subsea offers high
quality equipment at economical price points.
Our passion for innovation and our dedication to
customer service is what sets us apart from the rest. We
strive to make our products compact and intuitive, and
our customer support responsive and comprehensive.

StarFish side scan sonars offer exceptional image
quality and are specifically designed for operation in
shallow waters. The towed StarFish systems allow
quick and easy, single person deployment, making
them ideal for survey work and Search And Rescue
(SAR) applications. Oculus multibeam imaging
sonars offer single and dual-frequency models with
unparalleled image quality in a small-scale housing.
Designed for use on small inspection-class ROVs to
larger work-class vehicles, the Oculus series offers
operating ranges of up to 200m and depth ratings
down to 4000m.

SeaTrac is a high accuracy USBL acoustic
positioning system giving real-time ROV, AUV and
diver tracking. Underpinned by a robust signalling
protocol, SeaTrac systems give reliable positioning
data even in the most challenging of environments.
Artemis diver handheld navigation systems offer
covert navigation, sonar imaging and acoustic
communication capabilities in an extremely
compact, rugged form factor. The robust design and
variety of configuration options provide a world-class
platform applicable to Special Forces and
Emergency Services divers.

Blueprint Subsea, The Clock Tower Business Centre, Low Wood, Ulverston, Cumbria, LA12 8LY, United Kingdom, Tel: +44 (0)1539 531536,
enquiries@blueprintsubsea.com, www. blueprintsubsea.com
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CHC Navigation
ChC navigaTion aT a glanCe

state-of-the-art solutions for land surveying,
construction, GIS, hydrography and bathymetric
survey, deformation monitoring, precision farming
and 3D mobile mapping for mass data acquisition.

CHC Navigation (CHCNAV) is a publicly listed
company creating innovative GNSS navigation and
positioning solutions. With a global presence across
the world and distributors in over 100 countries, and
more than 1,300 employees, CHC Navigation is
today recognized as one of the fastest-growing
companies in geomatics technologies.

our marine survey soluTions
The Apache 3 is a portable unmanned survey vessel
and provides a cost-effective USV solution for
achieving accurate results for bathymetric surveys in
channels, shallow draft riffles and inland rivers and
lakes. The Apache 6 is a new USV concept for
high-resolution hydrographic surveying with
integrated Norbit multibeam echo sounders. Its

from gnss survey To marine
ConsTruCTion
CHC Navigation develops advanced geospatial
technologies and provides a wide range of

absolute linear technology ensures seamless
surveys, even in a strong sea or river current. The P2
Elite GNSS sensor is a dual-antenna high-precision
receiver designed to provide reliable and precise
heading and positioning solutions to demanding
applications, such as dredging or barge positioning.

maKe your WorK more effiCienT
The CHCNAV slogan perfectly summarises the way
our GNSS Positioning and integrated Navigation
Solutions are designed to dramatically improve
productivity and provide an outstanding return on
investment for our customers and business partners.

CHC Navigation, 599 Gaojing Road, Qingpu District, Shanghai, China, 207102, Tel: +86-21-51508100, sales@chcnav.com, www.chcnav.com

Seamachine Robotics
Headquartered in the global tech hub of Boston and
operating globally, Sea Machines is the leader in
pioneering autonomous command and control and

advanced perception systems for the marine industries.
Founded in 2015, the company builds autonomous
vessel software and systems, which increases the

safety, efficiency and performance of ships, workboats
and commercial passenger vessels. Learn more about
Sea Machines at www.sea-machines.com.

Sea Machines Robotics, Headquarters, 256 Marginal St, Building 16A, Boston, MA 02128 USA, +1-617-455-6266, sales@sea-machines.com, www.sea-machines.com

Introducing
Powered by the CARIS Mira AI
engine and available now in
CARIS HIPS and SIPS 11.3.

Bring the Noise
The Sonar Noise Classifier
is a Gamechanger

The Sonar Noise Classifier
automatically identifies noise
providing significant reductions
in manual cleaning and quickly
propels data from acquisition
to review.
Reduce manual cleaning by up
to 10× at an accuracy of 95%.
TRY IT NOW WITH A FREE
30-DAY TRIAL!

LEARN MORE about the Sonar Noise Classifier
www.teledynecaris.com/caris-mira
Copyright © 2020 Teledyne CARIS. All rights reserved.
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Quality Positioning Services BV (QPS)
Quality Positioning Services BV (QPS),
headquartered in Zeist, the Netherlands, is an
independent software design company founded in
1986. QPS subsidiary offices are located in Canada,
the USA and the UK.
QPS are experts in maritime geomatics software and
services. QPS solutions are used across a variety of
industries, including hydrographic surveying, offshore
construction, chart production, and piloting. Marine
construction solutions are highly focused on oil and
gas, offshore wind farms, and the dredging industry.

Services include on-site and on-board training, setup,
and support. With the highest capabilities and
industry-renowned stability, QPS keeps even the most
complex jobs running smoothly.
Qinsy is a software suite used for survey planning,
acquisition and real-time processing for many types
of maritime geomatics surveys, ranging from simple
single-beam surveys up to complex offshore
construction works.
Qimera is an evolution in hydrographic data
processing, simple and easy to use while still offering

the most advanced and cutting-edge tools.
Fledermaus is an interactive 4D geospatial analysis
software. With movie-making tools and integrated
video playback, it is the gold standard for
presentation and communication. Qarto offers rapid,
automated ENC production from high-resolution
source bathymetry. It is the tool of choice for some of
the busiest ports in the world to maximise navigable
waters. Qastor is a precise navigation software for
piloting and docking. With under-keel clearance and
real-time information updates, it is the ultimate in
maritime safety.

QPS The Netherlands, Handelsweg 6 – 2, 3707 NH Zeist, +31 306 941 200, QPS USA, One New Hampshire Ave., Suite 125, Portsmouth,
New Hampshire 03801, USA Tel: +1 603 431 1773, https://qps.nl/

iXblue
iXblue is a global high-tech company specializing in
the design and manufacturing of advanced marine,
photonics and autonomy technologies. The group
in-house expertise includes innovative systems and
solutions devoted to inertial navigation, subsea
positioning, underwater imaging, as well as

shipbuilding and test & simulation. iXblue
technologies support Civil and Defence customers in
carrying out their sea, land and space operations
with maximum safety, efficiency and reliability.
iXblue is recognized throughout the industry for its
pioneering work on the development of fibre-optic

gyroscope (FOG) technology which has
revolutionized inertial navigation systems in the last
decade, providing unequalled performance and cost
of ownership benefits. Employing a workforce of 650
people worldwide, iXblue conducts its business in
over 60 countries.

iXblue, 34 rue de la Croix de Fer, 78105 Saint-Germain en Laye, France, Tel: +33 1 30 08 88 88, contact@ixblue.com, www.ixblue.com

Klein Marine
Celebrating over 50 years in the marine technology
industry, Klein, a MIND Technology business,
continues to be a world-leading sensor technology
manufacturer of high-resolution side scan sonar
equipment and radar-based security and
surveillance systems. Klein continues to lead the
industry with the development of side scan,
bathymetry and sub-bottom profiler systems to

support undersea search and survey. MA-X
technology is a cost-effective solution to filling the
nadir gap that is characteristic of traditional side
scan sonar. By seamlessly covering the nadir region,
MA-X based products eliminate the need for
overlapping survey lines, resulting in an estimated
40% increase in efficiency. Klein has developed a
worldwide reputation of excellence in the industry by

providing quality products and excellent customer
service. Klein sonar systems are deployed by
government agencies, navies, port authorities,
surveyors, oil companies and universities worldwide.
Visit our website to see the entire line of Klein sonar
systems and discover how Klein is Making the
Oceans Transparent!

Klein Marine Systems, 11 Klein Dr., NH 03079, Salem, USA, Tel: +1603-893-6131, sales@kleinmarinesystems.com, www.kleinmarinesystems.com

Subsea Europe Services
Subsea Europe Services provides fully integrated
hydrographic survey systems and premium
accessories for inland and offshore surveys. Subsea
Europe Services strongly believes that every

organisation should be able to collect and evaluate
high-quality marine data. The prerequisites are
robust, reliable and easy-to-use systems that do not
require expert knowledge to deliver high-quality

results, every time. Subsea Europe Services offers
sales, rental and subscriptions in combination with an
extensive range of services for R2Sonic BroadbandWideband Multibeam Echosounders and accessories.

Subsea Europe Services GmbH, Verbindungsweg 40, 25469 Halstenbek, Germany, Tel: +49 40 30700784, info@subsea-europe.com, www.subsea-europe.com
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MarineDash
MarineDash is a newly launched online service
designed to connect vessel owners with
prospective charterers. The service will cater
initially to vessels for hydrographic and
geophysical survey, ROV and dive support,
geotechnical sampling and environmental studies.
The company owners believe MarineDash will
satisfy a growing industry need, particularly within
the offshore renewables sector. With considerable
experience within the industry, they understand

the difficulties faced both by charterers and vessel
owners. MarineDash will allow prospective
charterers to search and filter vessels by
capability, availability, location and other pertinent
information to support tender or project managers.
Verified, registered users can build a fleet of
preferred vessels, contact owners directly through
the site, and see a list of previous clients. They
can sort by availability, last updated, as well as a
range of vessel features. For vessel owners,

MarineDash will act as a marketing platform,
creating a compelling listing while heavily
promoting the vessels online and on social media.
They’ll also receive information on how many
times their listing has been viewed by prospective
charterers. Environmental sustainability is at the
core of the company’s mission, with a portion of
all vessel subscriptions donated to the Big Blue
Ocean Cleanup.

Tel: +44 (0)1244 747 430, info@marinedash.com, www.marinedash.com

Mogasoft
Founded by Gabriella Giordano and Sergio
Monteleone, two software engineers with many
years’ experience in hydrographic and geophysical
applications, Moga Software is a young software
house driven by a passion for new technologies.

Our mission is to push the boundaries of what is
possible in the hydrographic world by developing
innovative software products that can take full
advantage of modern computers. Since its release,
our SeaView software suite has revolutionized the

side-scan sonar industry, delivering unprecedented
output quality with a fraction of the processing time.
Moga Software also offers consulting services both
as turnkey software development solutions or
working side by side with your existing team.

Moga Software s.r.l.c.so B. Scaduto 39/A, 90011 - Bagheria (PA), Italy, Tel: +39 091 931465, info@mogasw.com, https://www.mogasw.com

TOPO-BATHYMETRIC UAV LASER SCANNER
• ideally suited for integration on UAVs and helicopters
• green laser providing more than 2 Secchi depths water penetration
• measurement rate 50 kHz - 200 kHz
• integrated inertial navigation system and digital camera

EFFICIENT HIGH RESOLUTION UAV COASTLINE
or SHALLOW WATER SURVEYING
Scan this QR code
to watch the RIEGL
VQ-840-G video
on our YouTube
Channel.

newsroom.riegl.international

www.riegl.com
RIEGL LMS GmbH, Austria

|

RIEGL USA Inc.

|

RIEGL Japan Ltd.

|

RIEGL China Ltd.

|

RIEGL Australia Ltd.
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Seabed
Seabed (founded in 2004, and based in
Amsterdam, the Netherlands) is a company
specialized in high quality equipment for surveying
and dredging. Our team of highly qualified
engineers, surveyors and salespersons develop,
produce and sell products for the offshore as well
as the onshore industry. With our complete team of
developers, support engineers, hydrographic
surveyors and the sales team, we aim for the right
balance in sales, support and engineering, and are
specialized in out-of-the-box solutions. This,
together with dealerships of well-known global

brands offering equipment of a very high standard,
makes Seabed a reliable partner for all your needs.
Our strength lies in finding the most suitable
solution for every requirement by using existing
equipment and system integration and engineering
this to the client’s needs. Our team will support
every step of the process, including installation and
training. We offer the following products: positioning
solutions, Sonar/Bathymetry, unmanned surface
vessels, mobile mapping, underwater sensors,
moving vessel profilers, hydrophones, density
probes, bottom sampling, crane systems, software

solutions, telemetric solutions and cables,
connectors and housing. All these products are
available for rental as well. We are expanding our
rental pool continuously to keep up with changes in
technology. Interested? Seabed organizes demo
days every year in September, where all the latest
equipment is demonstrated. If you wish to attend,
please email rsvp@seabed.nl. For more
information, check out our Seabed Gazette or visit
our website: www.seabed.nl

Seabed, Asterweg 117, 1031 HM Amsterdam, Tel: +31 (0)20 6368443, sales@seabed.nl, www.seabed.nl

RIEGL – Topo-Bathymetric Airborne Laser Scanners and Systems
RIEGL is an international leading provider of
cutting-edge Waveform-LiDAR technology in
airborne, mobile, terrestrial, and UAV-based laser
scanning solutions in surveying. For combined
hydrographic and topographic surveying, RIEGL offers
the fully integrated airborne laser scanning systems
VQ-880-G II and VQ-880-GH, ideally suited for
coastline and shallow water mapping, riverbed profiling,
measurement of aggradation zones, hydroarchaeological surveying, etc.
These turnkey surveying systems include a high-end
IMU/GNSS unit, an RGB camera, and an integrated

infrared laser scanner. The integrated improved
infrared laser scanner complements the data from
the green laser scanner and supports the detection
of the water surface. The compact and robust
housing is compliant with typical aircraft hatches
and stabilized platforms. Additionally, the VQ-880GH’s form factor with reduced height is specifically
optimized for helicopter integration.
The compact RIEGL VQ-840-G Topo-Bathymetric
Airborne Laser Scanner offers more than 2 Secchi
depths water penetration. The scanner provides high
spatial resolution due to a measurement rate of up to

200 kHz and a
selectable laser beam
divergence. Its low weight of just 12kg allows integration
in various aircraft platforms including UAVs.
The BathyCopter, a small-UAV-based airborne laser
scanning system for bathymetric surveying, is ideally
suited for generating profiles of rivers or water
reservoirs. The robust and reliable platform design
integrates the RIEGL BDF-1 bathymetric depth
finder - with tilt compensator, IMU/GNSS unit,
control unit, and up to two digital cameras - on
RIEGL’s RiCOPTER.

RIEGL, Riedenburgstrasse 48, A-3580 Horn, Austria, Tel: +43 2982 4211, office@riegl.com, www.riegl.com

SBG Systems
SBG Systems is a leading supplier of compact,
high-performance and cost-effective inertial motion
sensing solutions. Our Motion Sensors and Inertial
Navigation Systems are ideal for hydrographic
applications, ship motion monitoring, LiDAR and
Buoy orientation and positioning; ROV & AUV
control; camera stabilisation, and antenna tracking.

Trajectory and orientation are then greatly improved
by processing inertial data and raw GNSS
observables in forward and backward directions.
Qinertia supports third-party IMUs and all GNSS
receivers, and covers all surveyors’ projects with its
new GNSS licence to post-process both static and
kinematic GNSS data.

NEW: Fastest and Intuitive
Post-Processing Ideal for all
Marine Surveyors’ Projects

It now includes a brand new Virtual Base Stations
(VBS) feature. The VBS involves computing a
virtual network around your project in which
position accuracy is maximized, homogeneous,
and robust, just as it is for PPK short baseline.
Surveyors can collect data far from base stations or

SBG Systems’ Post-Processing software Qinertia
gives access to offline RTK corrections from more
than 7,000 base stations located in 164 countries.

over large areas, making it ideal for corridor
mapping.

All-in-one Solution
dedicated to Hydrographic
Survey in all conditions
Highly versatile, the Navsight Marine Solution comes as
a Motion Reference Unit (MRU), providing roll, pitch,
and heave or as a full Navigation Solution with
embedded tri-frequency GNSS receiver, or using an
external GNSS receiver. Navsight INS offers a
continuous position in all conditions, such as surveying
under a bridge, or during a GNSS outage due to coastal
infrastructures (buildings, harbour cranes, etc.).

SBG Systems S.A.S., 1, avenue Eiffel, 78420 Carrières-sur-Seine, France, Tel: +33 1 80 88 45 00, sales@sbg-systems.com, www.sbg-systems.com
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HYPACK – A Xylem Brand
HYPACK - A Xylem Brand has been developing
HYPACK, HYSWEEP, and DREDGEPACK software
solutions since 1984. With over 30 years’
experience, and over 10,000 users, HYPACK is a
leading provider of hydrographic and dredging
software worldwide, supporting over 400 different
sensors and devices! HYPACK provides simpleto-use tools to design your survey, acquire and
process your data, and create the required final
products. HYPACK provides all you need for single
beam, side scan, magnetometer, and sub-bottom
surveys. Powerful 64-bit editing tools enable you to
quickly review and clean your data in preparation
for your final output. Modules to create electronic

navigational charts, calculate volumes, and
generate DXF contours and side scan mosaics are
all part of the package. HYSWEEP is the add-on
module for calibration, data collection and
processing for your multibeam sonar and LiDAR
systems. Supporting nearly all multibeam sonars on
the market, you can acquire backscatter, intensity
and water column simultaneously with bathymetry.
Online real-time CLOUD displays show the system
in operation. Process large data sets efficiently in
the 64-bit HYSWEEP EDITOR, analysing your data
with CUBE, Wobble Analysis, and Beam Angle
Test. Grid your data and calculate your output for
your project requirements: average, mode, median,

standard deviation and more. Export to ASCII XYZ,
LAS, matrix files and other custom formats.
DREDGEPACK enables you to monitor and track
digging operations for all dredge types.
DREDGEPACK monitors the position and depth of
the cutting tool in real time and re-maps the
bottom, based on the depth and location of the
digging tool. The colour-coded depth information is
displayed in plan and profile views to show the “As
Surveyed” and the “As Dredged” depths for
millions of cells. This enables you to maximize
digging efficiency and precision to reduce the risk
of dredging errors and provide a record of digging
operations.

HYPACK - A Xylem Brand, 56 Bradley St., Middletown, CT 06457, USA, Tel: + 1-860-635-1500, www.hypack.com

Kongsberg Maritime
Kongsberg Maritime is the largest marine
technology organisation in the world. Its matchless
portfolio of integrated, next-generation products and
services, supported by a network of expert staff in
117 international locations, enables the company to
provide a ‘Full Picture’ single-supplier solution to
meet every customer requirement across the
merchant, offshore, subsea and naval sectors, from
upgrades to newbuilds. Kongsberg Maritime’s
comprehensive array of cutting-edge automation,
power, propulsion, navigation and dynamic
positioning systems, bolstered with an abundance
of specialist engineering skills and experienced
technical insights, covers all aspects of vessel

design, construction and operation from concept
and commissioning onwards, encompassing a
vessel’s complete working life. Committed to
environmental responsibility, Kongsberg Maritime is
driving the digital transformation of the maritime
industry, enabling the practical application of
sustainable ocean policies which meet IMO
emission reduction targets. KONGSBERG’s
innovative electric and hybrid power solutions, its
offshore training simulators, its development of
advanced remote-operation and autonomous
systems, plus its cultivation of IoT platforms capable
of integrating and leveraging big data, are all
designed to enhance energy efficiency, operational

safety, reliability and value. Kongsberg Maritime’s
portfolio accommodates other clean-energy
initiatives such as hydroacoustic solutions to
facilitate offshore wind turbine installation, operation
and maintenance. Beneath the surface, its products
range from marine robotics, subsea monitoring and
subsea mapping & positioning systems through to
integrated drilling units, aquaculture solutions and
underwater cameras. KONGSBERG’s vessel-tocloud data infrastructure system, Vessel Insight,
allows operators to easily access and interpret
fleet-wide vessel data, conduct trend analysis and
supervise communications, all from a single web
interface.

Kongsberg Maritime, Strandpromenaden 50 (P.O. Box 111), N-3191, Horten, Norway, Tel: +4733034100, km.sales@kongsberg.com, www.kongsberg.com

Leica Geosystems
airBorne BatHymetric solution
Leica Geosystems’ airborne bathymetric sensors,
Leica Chiroptera 4X and Leica HawkEye 4X, offer
unprecedented water depth penetration and seabed
object detection even in turbid waters. Together with
the Leica LiDAR Survey Studio (LSS) 3.0 processing
workflow, the innovative 4X technology increases the
point density by factor four, significantly reduces
operational costs and provides more detail from
every flight.

scalaBility and seamless
data from water to land

new HigH-performance
processing worKflow

With integrated bathymetric and topographic
sensors, the Chiroptera 4X collects seamless data
from water to land with a water depth of 25 metres
and illuminates seafloor objects from multiple
angles. When fitted with the HawkEye 4X deep
bathymetric module, the water penetration depths
increase to 50 metres.

The LSS 3.0 workflow provides end-to-end data
processing from automatic LiDAR calibration,
refraction correction and point cloud classification to
data enhancement and 3D visualisation. LSS 3.0
has brought unprecedented improvements for depth
penetration, hydrographic object detection and data
accuracy.

Leica Geosystems, part of Hexagon, Klubbhusgatan 15, 553 03 Jönköping, Sweden, Tel: +47 33 03 24 07, info.gsd@leica-geosystems.com, www.leica-geosystems.com/chiroptera-4x

Hydro i n t e r n at i on a l

27-28-29-30-31-33-34_companyprofiles.indd 33

| b u s i n es s g u i d e 2 0 2 1 | 33

16-12-20 14:33

Seafloor Systems Inc.
Seafloor Systems Inc. is a leading provider of
integrated solutions for hydrographic survey
applications. Our team of engineers and technicians
realize the need for efficiency out in the field, and
that’s what drives us to keep innovating. From
hydro-acoustic sonar equipment to our renowned
fleet of unmanned survey vessels, Seafloor offers a
breadth of products and services to ensure the
success of your hydrographic endeavour – large or
small. With proven technological platforms and
unparalleled customer service, Seafloor is your go-to
supplier for dependable, rugged hydrographic
survey solutions.

Hydrographic Instruments
Seafloor specializes in applications of single beam
and multibeam sonar. As system integrators, we
offer trusted solutions and components from our
portfolio of third-party partners. Our suites of
hydrographic and land survey equipment can be
scaled to fit any project’s desired performance and
budget.

Unmanned Vessels
Seafloor has been building Unmanned Survey
Vessels (USVs) for over a decade. We lead the
market with dynamic platforms that extend the

capabilities of traditional equipment and enable
surveyors to remotely navigate otherwise challenging
environments. Seafloor’s turnkey USV platforms
integrate professional-grade technology to efficiently
conduct missions on water.

Software & Support
Seafloor’s team of engineers and field techs want to
ensure your project goes smoothly. Whether it
involves system integration, instrument / software
setup, or renting equipment before taking the leap to
ownership, your success is our priority.

Seafloor Systems, Inc, 4415 Commodity Way, Shingle Springs, CA 95682, Tel: +1 (530) 677-1019, info@seafloorsystems.com, www.seafloorsystems.com

Teledyne CARIS
Teledyne CARIS has been a key innovator in the
marine GIS community for more than 40 years.
Founded and built on an enduring passion for its
community, Teledyne CARIS exemplifies its
dedication through groundbreaking products and
outstanding customer service.

distribution of hydrographic data through new Cloud
services. Teledyne CARIS has ventured into
efficiency-realizing artificial intelligence with its new
CARIS Mira AI platform. The focus is on empowering
the survey community with the latest cutting-edge
technologies.

The Teledyne CARIS toolset provides optimization
and realizes true operational advantages with its
renowned Ping-to-Chart portfolio. This features a
comprehensive suite of products for processing raw
survey data through to the production and

The CARIS Mira AI initial offering is the Sonar Noise
Classifier, which applies its AI algorithm to identify
and clean up to 90% of sonar noise, speeding up
delivery time on data processing. Backed by
Amazon Web Services (AWS), offering a robust,

scalable cloud platform means no additional desktop
hardware is required to move users into the future of
processing.
AI technologies and Cloud services are the new force
multipliers. Let Teledyne CARIS future-proof your
processing pipeline with these technologies today.
With a comprehensive level of support through
training sessions, consulting, online technical
support, email and multilingual telephone support,
Teledyne CARIS continues to pursue customer
excellence in every facet of the business.

Teledyne CARIS, Inc., 115 Waggoners Lane, Fredericton, NB E3B 2L4, Canada, Tel: +1 506 458 8533 / Toll free +1 800 567 5005, caris-info@teledyne.com,
www.teledynecaris.com, twitter.com/CARIS_GIS

Valeport
Valeport provides leading-edge marine sensing and
monitoring solutions. We are a British manufacturer of
hydrographic, oceanographic and hydrometric
instrumentation which includes: CTD &
Environmental, Current, Echosounders & Bathymetry,
Sound Velocity, Tide Gauges and Wave Recorders.
For more than fifty years Valeport has supplied the
subsea sector, supporting hydrographic survey with
a comprehensive portfolio of products which deliver
highly innovative solutions.
Our latest innovation is the SWiFT CTD, the next
generation of our most popular range of SWiFT

profilers. The SWiFT CTD uses Valeport’s worldleading high accuracy sensor technology to combine
sensors for multiple profiles in a single drop and
provide seamless data transfer for instant use.
Featuring a new fast response thermistor
temperature sensor and operating to a depth of
500m as standard, the SWiFT CTD provides
enhanced accuracy and versatility for those requiring
direct CTD measurements.

convenience of Bluetooth connectivity, rechargeable
battery and an integral GPS module to geo-locate
each profile.
Find out why Valeport technology is selected by
leading subsea, hydrographic, hydrometric,
metrological & positioning, oceanographic, ports,
harbours & dredging, renewable energy and
scientific research organisations worldwide by
visiting: www.valeport.co.uk

The SWiFT CTDplus Turbidity is also available and
incorporates turbidity observations alongside
conductivity, pressure and temperature. All with the

Valeport Ltd, St Peter’s Quay, Totnes TQ9 5EW, Devon, United Kingdom, Tel: +44 (0) 1803 869292, sales@valeport.co.uk, www.valeport.co.uk
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www.seabed.nl

We would like to shine a light
on some of our rental products

Seabed has a complete range of rental products available.
Go to www.seabed.nl/rental or contact us at sales@seabed.nl
for rates and availability.

Getting to the bottom of things
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SMART SUBSEA SOLUTIONS
Delivering data in most adverse conditions: underwater
acoustic modems with advanced communication
technology and networking
Accurate USBL and LBL positioning of underwater assets
Modem emulator and other cost-saving developer tools
Autonomous surface vehicle for bathymetry, monitoring
and AUV support

Perform functional tests
of EvoLogics S2C modems,
analyze the underwater acoustic channel and
configure modem parameters

sales@evologics.de

36_Evologics_Hydro_BG_2020.indd 6

NEW: AMA 2.0
free software
for modem tests

EvoLogics.de
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