
GREEN ENERGY  
IS GOING WITH 
THE FLOW

KITTY VAN DER HEIJDEN 
USES DATA TO FIGHT FOR 
SUSTAINABILITY

FROM KITCHEN SINK TO 
DELTA FLUME 

BOG IRON: NATURAL 
SHEET PILING

BALANCING SOLAR, WIND 
AND WATER 

DELTARES MAGAZINE NO.6, SEPTEMBER 2016



2222

6

9

18

2

FRONT 
COVER
Switching to 

sustainable, renewable 
energy: every country 

made important 
promises at the climate 
summit in Paris late last 
year. Now the challenge 

is to achieve those 
ambitions. Water power 
can play an important 
role. Meanwhile, the 
scientific world has 

not been standing still, 
and there are more and 

more ways of generating 
energy from tides, 

currents and waves. But 
we can also use water to 
provide more balance in 

the energy network. 
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‘PUT A PRICE TAG  
ON NATURE’
Kitty van der Heijden uses hard numbers 
to fight for a sustainable and socially 
responsible approach to natural resources. 
What is at the top of her wish list? ‘Water, 
water and water.’ 
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ENERGY AND WATER 
DOSSIER
Water plays an important role in the 
transition to renewable energy. It is not 
only a source of renewable energy, it is also 
a way of storing energy better and using it 
more efficiently.

 18
SHIPWRECKS  
IN THE WAY
A ship sinks every week in an awkward 
location. Wreck clearance is a profession 
in its own right. Deltares makes the 
calculations needed.
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In recent years, the Gulf of Thailand 
has been plagued by coastal flooding 
caused by typhoons and storms. 
A fully-automatic warning system 
could predict tidal waves and floods 

days in advance. Deltares is working on 
a system of this kind in collaboration 
with the Thai government, which, since 
the Christmas tsunami in 2004, has 
been looking for tools that will allow it to 
assess risks better. 
Deltares is developing a numerical model 

first that will allow us to simulate tides and 
tidal waves at both local and regional lev-
els. The warning system can then be used 
to produce accurate predictions of coastal 
tides, tidal waves and wave conditions.
The development of the system was 
commissioned by  the Hydro and Agro 
Informatics Institute (HAII), a public body 
that answers to the Ministry of Science 
and Technology in Thailand.  They 
have provided funding amounting to 
€250,000.

CLIMATE ROBUSTNESS 
GUIDE
The changing climate imposes new 
demands on our infrastructure. But to 
what extent the climate will change in the 
future is still uncertain.
Over the years, various scientific methods 
have been developed to deal with this 
uncertainty. Until now, they have not 
been communicated adequately to water 
managers and the field in general, but a 
new guide should change that.
The Collaborative Risk Informed Decision 
Analysis (CRIDA) project is a joint project 
bringing together the United States Army 
Corps of Engineers, Rijkswaterstaat and 
Deltares. It combines scientific methods 
such as ‘decision scaling’ and ‘adaptation 
paths’ in a single guide that can help 
water managers and contractors to 
enhance the future robustness of water 
management and investments in 
infrastructure.

MANAGING THE URBAN 
SUBSURFACE BETTER 
TOGETHER  
The subsurface provides more than just 
room for cellars: take the opportunities 
for water storage or thermal energy, 
for example. Subsurface space is used 
to the detriment of other functions 
in numerous projects in urban areas. 
Opportunities are missed and damage 
actually results in some cases. The City of 
Rotterdam, City of Utrecht, the Ministry 
of Infrastructure and the Environment, 
Rijkswaterstaat, Witteveen + Bos and 
Deltares teamed up to develop the 
‘Subsurface asset management’ method.  
This is a phased approach for the optimal 
use and preservation, in conjunction, 
of the subsurface in urban areas so 
that investments are as effective and 
sustainable as possible. Actual examples 
from the cities of Rotterdam and Utrecht 
serve as test cases.
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NEW DIKE STANDARDS 
IN THE NETHERLANDS      
The Netherlands is drawing up new flood-risk management standards for dikes, 
dams and dunes. Most of the current standards date from the 1960s. More 
people now live in the low-lying areas and there is much more economic activity. 
Furthermore, the sea level is rising due to climate change and more water is 
flowing through our rivers. It is time for extra protection. In the new approach, we 
look not only at the risk of flooding but also at the impact. This is a new chapter in 
the centuries-old relationship between the Netherlands and water. The new law is 
expected to come into effect on 1 January 2017. Together with Rijkswaterstaat, 
Deltares developed the instruments that will allow water authorities to assess their 
water defences on the basis of the new standards starting on that date. 

NORTH SEA BED TO 
BE MAPPED OUT 
USING SOUND 
Scientists can now use a multi-beam 
sonar – a device that covers a wide area 
below a ship – to map out the bottom of 
the North Sea better. A useful bonus: this 
new technology can also record the echo 
of the sound on the seabed, generating 
information about the seabed such as silt 
levels or the presence of shellfish. 
Combining this technology with traditional 
approaches such as sampling makes it 
possible to establish a more accurate 
picture of vulnerable areas in the North 
Sea. This information is valuable for the 
establishment of protection regimes for 
sections of the North Sea.

Seaweed and algae can serve directly as a 
source of food or as a basis for cattle feed. 
The large-scale production of seaweed and 
algae at sea could be a useful response to 
the increase in the global population to 
approximately 9 billion people in 2050.
A start was made in 2015 to determine 
what is needed to grow seaweed and 
algae on a large scale, what products can 
be made with them, and how a positive 
business case can be generated. One of 

the main challenges is that high 
waves – which are common in the 
North Sea – can destroy crops. Possible 
solutions could involve wave mitigation 
or growing crops that can cope with the 
waves. A lot can be learnt from Korea 
and Japan, where large-scale seaweed 
cultivation has been in place for a long 
time now.
A national seaweed coalition will first be 
talking to private bodies about what is 

needed to make 
large-scale seaweed 

farming profitable. The Deltares parties in 
the coalition are TNO, MARIN, ECN, DLO 
and the Netherlands Institute for Marine 
Research (NIOZ).

CULTIVATING SEAWEED AND ALGAE TO  
FEED THE GLOBAL POPULATION 
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More reports on www.deltares.nl

The water in the Eems Dollard area 
is getting turbid and ecological 
problems are increasing. On 
6 July 2016, the Dutch national 

government and the provincial authority 
of Groningen adopted the multi-year 
programme ‘Eems-Dollard 2050’ with the 
aim of improving ecological quality and 
sustainable economic development. Deltares 
and Imares have identified activities that will 
be required and provided the basic elements 
required to tackle this challenge. 
After centuries of land reclamation, the 

number of places where sludge can settle 
in the Eems-Dollard river area has been 
severely reduced. Until the mid-1990s, 
excess sludge was still removed by dredging 
shipping channels and ports. 
The goal is to remove 1 million m³ of sludge 
a year from the area in time. This sludge 
can be used to strengthen dikes or for soil 
improvement. Between now and 2020, 
Deltares will be involved in pilot projects for 
the removal of sludge from the system. The 
beneficial use of sludge, and the costs and 
benefits, will also be studied. 

PLASTIC WASTE  
A THREAT TO  
PUBLIC HEALTH
Large plastics break down into particles and 
even, in the end, into nanoparticles. People 
are exposed to those particles through our 
food, drinking water and even the air. This 
represents a potential threat to human 
health. The pathogens that can bond to 
microplastics and spread in that way are a 
new danger. For example, in more vulner-
able delta areas where sanitation facilities 
are not so good, and where waste water is 
hardly treated, if at all, there is a major risk 
of infection and infectious diseases because 
people bathe in polluted rivers. This is the 
conclusion of Professor Dick Vethaak of 
Deltares and the VU-University of Amster-
dam and Dr. Heather Leslie, who also works 
at the VU-University, in a recently published 
article. It is still unclear to what extent these 
plastics endanger human health. The two 
authors therefore argue for more research 
into the effects of plastics on health.

FRESHWATER SUPPLIES ON ISLANDS
PROTECTED FROM SALT WATER  
The small oceanic islands in the Caribbean and the Pacific are largely dependent on fresh-
water lenses in the subsurface. But those freshwater supplies are seriously under threat due 
to sea-level rise, coastal erosion and over-exploitation. A Deltares innovation could help to 
protect them: Seepcat. Seepcat captures seepage water, the saline groundwater that flows 
towards the freshwater lenses. The smart ‘seepage barrier’ was tested in the the Perk Polder 
(Netherlands) last year in collaboration with Rijkswaterstaat. It consists of a series of vertical 
pipes that are inserted to a depth of between 15 and 25 metres in the subsurface near the 
coast. The pipes capture the saline groundwater and take it back to the sea. That prevents 
the shrinkage of the freshwater lens and – in the right conditions – even allows it to grow. 
Groundwater experts Perry de Louw and Gualbert Oude Essink presented their findings 
in early July 2016 at the International Salt Water Intrusion Meeting (SWIM) in Cairns, 
Australia. The seepage system generated a lot of interest. The Deltares researchers are now 
looking for an island where they can conduct further tests with the system. 

SLUDGE CLEARANCE IN EEMS DOLLARD  
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‘PUT A PRICE TAG 
ON NATURE’

You will rarely hear a more impassioned case for hard numbers 
than the one made by Kitty van der Heijden, the director of the 

World Resources Institute Europe. She believes that the solutions 
to global problems were never so close. ‘Believe me: miracles 

were achieved in Paris. But we're not there yet.’
BY PJOTR VAN LENTEREN / IMAGE FRANK RUITER

K itty van der Heijden grew up in a family 
of entrepreneurs in Rotterdam. After a 
degree in economics that she concluded 
with a study of illegal abortion among 
Mexican women, she became increasingly 
socially committed. She sees sustain-

ability and equality as being closely interrelated. After 
building up a career as a Dutch civil servant, ultimately 
as an ambassador for sustainable development, she is 
now the director of the European branch of the World 
 Resources Institute, where she uses hard numbers to 
fight for a sustainable and socially responsible approach 
to natural resources. What is at the top of her wish list? 
‘Water,  water and water.’ 

People who see your website and presentations 
could get somewhat downhearted. Tough num-
bers, major challenges.
‘That's right. But we can cope with those challenges. 
Downhearted? Well, that's the way it has to be: the level 
of awareness is much too low. When I was appointed sus-
tainability ambassador at the Ministry of Foreign Affairs 
Ambassador many years ago, some of my colleagues 
said they were sorry for me. You couldn't have a real 
career with green issues. And outside the ministry too, I 
mainly encountered ignorance, scepticism and a lack of 
interest. That is something we can no longer afford.’

Does banging on about making a better world 
really help? 
‘It is necessary and it helps. I have seen a change at the 
government level in recent times but, at the moment, 
the corporate sector is taking the lead. I am also a 
member of the supervisory board at the multinational 
Unilever, where we are looking at a bill of 300 million due 
to climate change: crop failures, flooded factories and 
warehouses, damaged motorways. Once you know about 
these things, you want to tackle the underlying problem.’

That sounds fine but when will multinationals 
really get to work?
‘We need more of them on board, and things are still not 
moving fast enough. But steps are being taken. Thanks to 
Global Forest Watch, one of the tools we developed with 
forty partners, it is possible to tackle the deforestation as-
sociated with the production of palm oil. The satellite im-
ages are so sharp that you can even see the colour of the 
perpetrators' T-shirts. Using the information from those 
images, Unilever stopped working with a major supplier 
recently. But local activists can also use this public, and 
freely available, information to make their voices heard.’

Now for the politicians.
‘That's right. We are very happy with the results achieved 
in Paris. Believe me: miracles were achieved there. We are 
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the first generation that can banish poverty and the last 
one that can prevent climate change with catastrophic 
effects. But we have no time to lose.’
 
Why is business moving faster than the 
 politicians at the moment?
‘Companies are in a position to look beyond the next 
elections. At least, if they take the opportunity. The World 
Economic Forum recently interviewed a thousand CEOs 
of the world's most successful companies and asked 
them about their main concerns for the continuity of 
their companies in the next eighteen months, and in ten 
years from now. The first list was an exact reproduction 
of the standard election manifesto anywhere in the 
world. But the ten-year list was very different: water, 
 climate, extreme weather, food and social instability. 
Which is exactly what I have on my list.’

What should be at the top of the agenda? 
‘Water, water, water. And in particular: groundwater. It 
 receives far too little attention. In some places in India 
and China, so much groundwater is being extracted that 
the only thing to come out of the pipe soon will be sand. 
So food production will be at risk, and power plants will 
have to shut down. Fortunately, there are now satellites 
that can show where groundwater supplies are being 
depleted. A lot can still be done in developing countries 
in terms of crop selection and precision irrigation. On 
 condition that a good system is established for land 
 ownership so that investing in nature makes sense for 
local farmers, and especially women.’

When will the problems you mention be 
high-profile enough for action to be taken?
‘We need to adopt a different approach to reporting. We 
need to discuss not only economic growth but also the 
growth of human and natural capital. Because of my 
background in economics, I know that, if you want to 
get something done, you need to know what it costs, 
and you need to reward good conduct. You need to tax 
not only carbon emissions but also the value of eco-
systems, for example through the use of water. That is 
really not as complicated as it might sound.’

Is investing in nature still not logical enough?
‘It is, once you know what the situation is. In Dar es 
Salaam in Tanzania, the water supplies were getting 
steadily cloudier. The water treatment plant couldn't 
clean up the water properly any more. The solution: 
a second treatment plant. But that was very expen-
sive. A study showed that the problem was caused 
by  deforestation upstream. Planting new trees and 
improvements in forest management turned out to be 
many times cheaper than a new treatment plant. And, 
at the same time, there were benefits for biodiversity 
and a whole range of other areas. The number of cases 
like this is endless.’

And you haven't even mentioned the fact that 
there are now more refugees on the move than 
at any time since the Second World War. Isn't 
that ultimately due to climate problems, too?
‘It shows how climate change can lead to instability in 
global politics. The situation in Syria escalated due to 
a historic drought lasting six years. But it is too simple 
to assume that people fled because of the drought. An 
equally important factor is that Assad gave farmers 
subsidies to grow cotton and grain, two notoriously 
thirsty crops, in a country where the water supplies 
are simply inadequate in many places. And then, when 
food prices went through the roof after a crop failure 
in Russia that was also caused by drought, he sold 
his strategic reserves on the international market in 
exchange for weapons while his own people were going 
hungry.’

Are you enthusiastic about any political 
 leader at the moment?
‘I could mention a few, but let's take the Indian presi-
dent Modi, who is putting his faith in solar energy. His 
ambition is to make the step from 3 to 100 gigawatts 
in five years. The world total at the moment is 140. 
Wham! Now that really is scaling up. It's a hopeful 
 development. So you see: It's never just about the 
numbers. It's about what you do with them.’  



Energy and water
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DOSSIER

In the world of renewable energy, there is no single solution: 
multiple sources have to be combined. Success depends on 

the international networks that will be established in the 
future to connect sources and users. How can we get all this 

done? And what sources should we focus on? Deltares is 
involved in numerous studies looking at the more efficient 
generation of renewable energy. Water is not only a source 

of renewable energy, it can also be used to store energy 
better and exploit it more efficiently. 
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Installing wind farms far offshore means working 
with costly cables and exorbitantly expensive 
platforms  which are not even used when the wind 
drops. TenneT, the leading developer of offshore 
high-voltage networks in Northern Europe, believes 
there is another way. In collaboration with the 

Dutch government, TenneT is developing a system to 
link wind farms and homes so that everybody benefits. 
‘We have learned from everything that's already 
been tried internationally in this area. Until now, the 
Netherlands has not been a leader in wind energy but 
wind experts have already described the new approach 
as the best roll-out system in the world. And we haven't 
even started yet!' The first success has already been 
achieved: during the tender procedure for the first 
Dutch wind park, a Danish developer made the lowest 
bid ever. How successful collaboration and a smart 
network for renewable energy are helping to conquer 
Europe.

You might think that it's about power 
generation, not transport. How 
important is that network?
‘That depends on your ambition. The 
network is indeed a means, not an end 
in itself. But if we want to achieve the 
ambitions for green power set in Paris, 
we will have to go a long way offshore. 
The further you go, the longer the cables 
you need. To prevent power losses, you 
also have to switch from AC to DC and 
that makes the platforms you need 

larger and more costly to maintain. If we want to keep 
maintenance and transformation affordable, we need 
long-term planning, scale benefits and efficiency.’

What are the threats exactly?
‘Public support for wind energy on land is eroding. That 
is one reason more and more countries are turning to 
the sea. But they have been doing that on their own, 
and every project has been tackled differently. Just look 
at the size of those platforms for direct current: they 
are like enormous high-rise flats in the sea. If you think 
about it, platforms should be standardised to simplify 
the work of engineers. And if you install cables to trade 
energy between countries, you should make the most 
of them. So we think it makes sense to adopt a planned 
approach, to ensure continuity, to work with standard 
solutions and to establish an international network.’

You are even talking about an artificial 
island on the Dogger Bank: isn't that just 
pie in the sky? 
‘We have worked out that the Dogger Bank – mid-
way between Denmark, the Netherlands, Germany 

and the UK – is a perfect area for wind energy. 
There is a lot of wind there and it is shallow. 
That cuts construction costs. The island 
makes maintenance easier. It also helps 
to minimise the cost of transporting the 
electricity to land and it facilitates the 
trading of energy between countries. In the 

end, that generates income. This plan is right 
for the scale of the ambitions, and it helps to 

‘BOUNDARIES MEAN 
NOTHING TO ELECTRONS: 

NOW IT'S UP TO US’ 
Last summer, the North Sea countries announced that they would 

be collaborating on wind farms far offshore. The quality of the 
network that links all those turbines to millions of consumers is 
essential,’ says Marco Kuijpers, senior Offshore Wind manager 
for the Netherlands at TenneT. ‘Cooperation has become more 

important than technology.’
BY PJOTR VAN LENTEREN

10 ENERGY AND WATER DOSSIER
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According to recent forecasts, 
renewable energy worldwide 
is on the rise, increasing from 

22% in 2013 to 26% by 
2020. China is the world's 
largest investor – 84 billion 

dollars in 2014 – followed by 
Europe with 58 billion dollars. 

96%

Traditionally, water power has 
been the leading source of 

renewable energy. It accounts 
for 96% of Norwegian energy 
production. In Europe, wind 

power has now caught up with 
water power. In 2015, wind 
accounted for 44% of new 

energy production. 

20
The lifetime of a wind turbine 

is currently about twenty 
years. The energy needed to 
build, install and maintain a 
turbine is recovered in 3 to 6 

months. 

5%
The largest tidal plant in the 
world is located in the South 
Korean Sihwa Lake. Swansea 
Bay will be the world's first 

tidal lagoon. The global 
potential for tidal and wave 

energy is 5% of total electricity 
consumption.
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reduce costs. But I must admit: any engineer dreams about 
making something this big. Even so, our ambition isn't to 
plant a big flag in the sea or to have an island named after 
us. Other locations are possible and everything doesn't have 
to be done exactly as we suggest. Our main aim is to show 
that a broader plan is needed and that the plans for the initial 
stages will have to be completed in 2017.’

Is offshore wind – whatever the approach – the 
solution to our environmental problems?
‘Sun and wind are complementary. That is an important 
underlying principle. There is more sun in the summer and 
more wind in the winter. So you need both. To achieve the 
Paris goals, environmental organisations have calculated 
that, in addition to other measures, we need about another 
3,000 wind turbines. As far as we are concerned, that is 
possible. There is no single solution: what matters is the full 
picture. I see it like this: more and more people are driving 
electric cars but what is the point if the electricity doesn't 
come from a clean source? Apart from the network, energy 
storage is also a problem: renewable energy is often generated 
just when you don't need it. Wouldn't it be wonderful if 
all those electric cars could also be used as batteries for 
renewable energy? Those are the types of networks we should 
be thinking about.’

What is the main obstacle at the moment to 
moving in the right direction? 
‘I mean this: there's nothing to stop us at the moment. The 
tide is flowing in our direction. Ideas that seemed utopian 
five years ago are achievable now. Of course, there are risks. 
But they are not technological; they are associated with 
international ambitions and cooperation. Where is Europe 
headed? Are countries turning inwards, or are we prepared to 
face the future together?’

What would be top of your international 
agenda?
‘It is incredibly important to sell the story of green energy 
properly to the public at large. Wind energy and the inter-
national energy market are difficult to understand. The idea 
that green energy may be a scam gives the whole sector 
a bad image. Barring a few exceptions, that's not fair. But 
the idea sticks. And some people go even further: they think 
that Dutch green electrons should go to the Netherlands, 
and that Danish electrons belong to Denmark. But electrons 
don't care about frontiers. Indeed: the more relaxed our 
approach to borders, the better for green power. And we are 
in a hurry. In my previous job I could read reports all day and 
visit conferences about sustainability without making any 
progress. That really is a thing of the past. We need to get to 
work.’ 

Swansea Bay in Wales 
is one of the rare places 
in the world with a huge 
tidal variation: 8 to 10 
metres. Tidal Lagoon 
PLC has plans to create 
the world's largest tidal 
lagoon here. Anton de 
Fockert of Deltares built 
the scale model.  
TEXT: HARRIOT VONCKEN 
IMAGE: TIDAL LAGOON SWANSEA BAY

‘We have known for years that you can use 
the tides to generate energy,’ says Anton 
de Fockert. The world's first tidal power 
plant was built in La Rance, France, in 
1966. We now have underwater turbines 
that supply 20 MW – more than the 
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several hundred kilowatts delivered by 
a free-flow turbine. The sole drawback: 
the turbines only work efficiently when 
the tidal difference is at least 5 metres. 
So there is just a handful of suitable 
locations in the world. ‘And man-made 
sites aren't an option either.’

Location, location, location
Swansea is an ideal place for a tidal 
power plant because of the large 
difference between high and low tide. A 
breakwater about fifty to one hundred 
metres wide and almost ten kilometres 
long will create a lagoon with space for 
sixteen turbines that generate power 
when the water rises or falls. 
This is the first tidal lagoon on this 
scale and so the project could be a 
public attraction. The lagoon will be 
located exactly between two ports in 
order not to interfere with shipping. 
Only a small part of the breakwater 
can be seen above the water and the 

idea is that it will be open to the public. 
The Tidal Lagoon website says that the 
lagoon will also generate opportunities 
for local employment, water sports and 
other leisure activities. Anton explains:  
‘The turbines can also pump water. 
That means that the water level can be 
controlled accurately to keep the local 
impact to a minimum.’ 

Scale model
Deltares developed numerical and 
physical models to calculate the 
optimal conditions for the turbines. 
‘During the process, we discovered that 
energy production fell when the water 
didn't flow straight into the turbine. 
A skewed flow can reduce turbine 
efficiency by up to ten percent.’ 
Deltares has devised several solutions 
for this problem. They include placing 
breakwaters in smart locations or 
changes to the structure to improve 
the flow to the turbines. Tidal Lagoon 

PLC is now looking at the solutions to 
determine which are the most practical. 
There are also ongoing negotiations 
with the British government about a 
fixed price per kWh. Building will not 
start until those negotiations have 
been completed. The price guarantee 
is essential because development 
costs are high. The price tag is 1 billion 
euros. But once the plant is up and 
running – the planned date is 2020 – 
it is expected to continue producing 
electricity for about 120 years. The 
lagoon can produce enough power 
annually for 155,000 households, 
which is almost the entire city of 
Swansea.  

More information:
anton.defockert@deltares.nl

POWER FROM 
TIDES IN 

SWANSEA BAY  

DELTARES, September 2016

DOSSIER 
STUDY

Impression of the breakwater surrounding the lagoon

mailto:anton.defockert@deltares.nl
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We all want less dependence on fossil fuels and more 
renewable sources. But the wind doesn't blow harder, the 

sun doesn't shine brighter and water doesn't flow faster at 
consumers' convenience. What's the answer? 

BY HARRIOT VONCKEN 

IMAGE SIEBE BRAMEN

GREEN ENERGY IN 
BALANCE WITH WATER

ENERGY AND WATER DOSSIER

Lovink pumping station in Biddinghuizen
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Balance. That’s what it’s all about, according 
to Ivo Pothof. He is the person at Deltares 
with responsibility for the renewable energy 
and  energy efficiency portfolio. ‘Supply and 

 demand for renewable energy are not always matched. 
We are used to working with boilers and power plants 
that you can turn up or down without any difficulty. 
But natural sources are not suitable for peak loads. 
And it is still very difficult to store  renewable energy 
and use it later.’ So renewable energy is sometimes 
wasted. 
Ivo Pothof is working with Dirk Schwanenberg, an 
expert in freshwater systems, to see how renewable 
energy capacity can be used better. ‘We have to move 
with the source.’ Ivo is looking at consumption and 
Dirk is focusing on energy production.

Weather forecast
‘In any energy network, the trick is to produce the 
same amount as is being consumed at any given time. 
So water is very interesting indeed: it is much more 
predictable than wind or other renewable  sources,’ 
explains Dirk Schwanenberg. ‘Hydroelectric plants 
are the most important natural resource that you can 
 regulate to some extent.’
Of course, power plants of this kind are not new. They 
are popular in Canada, the US and China. They already 
supply 70 percent of Austria's energy. And even 96 
percent of Norway's. ‘But we can use this technique 
even more efficiently by better planning. To do that, 
we need more information about the weather.’
The more accurate the weather forecast, the more 
efficiently the plant can be used. ‘For example by 
increasing storage capacity when a lot of rain is 
 expected. That allows you to control and spread 
energy production. Because if you deliver too little 
energy, it is much more expensive to buy back the 
difference.’

Ensemble forecasts
Until now, the main approach when it comes to man-
aging hydroelectric plants has been to use a single 
forecast for a maximum of ten days. ‘That's why we 
are increasingly using a combination of fifty fore-
casts covering fifteen days. The less variation there 
is between the forecasts, the more reliable the final 
forecast is.’ 
Deltares now produces ensemble forecasts of this 
kind for a range of power plants around the world. We 
are also optimising the operating system. ‘A hydro-
electric plant depends on all kinds of factors, such as 
an  average flow of water per hour, or a maximum per 

day. That is because people depend on the water sup-
ply: farmers use it for irrigation and there are industrial 
and domestic consumers, as well as recreational water 
users. In addition, you preferably want to sell energy 
when the price is high. We balance all these different 
interests, which are sometimes conflicting.’  
The exact benefit of the ensemble forecasts? ‘That is 
still difficult to quantify. At the moment, we believe 
there is an increase in energy production of between 
two and five percent. For a company like Bonneville 
Power Administration in America, which produces 
22,000 megawatts, an improvement of just one 
 percent represents a huge difference.’

Smart pumping
Ivo Pothof is looking at how we can consume less 
 energy and consume it differently. He is using the 
same forecasting tools as Dirk Schwanenberg to focus 
on one of the largest Dutch energy consumers with 
flexible energy consumption: the water authorities.
It takes a lot of energy to manage water levels in the 
polders. The Smart Pumping Joint Industry Project 
was established early this year to improve efficiency. 
This is a joint project involving eight water authori-
ties, four energy companies, a pump manufacturer, 
Rijkswaterstaat, the Netherlands Enterprise Agency 
(RVO) and the Foundation for Applied Water Manage-
ment Research (STOWA). The study will be conducted 
by Deltares, the Technical University of Eindhoven, 
Nelen en Schuurmans and the e-Risk Group.
Smart Pumping is not just about more accurate fore-
casting but also about flexibility. How can pumping 
be re-scheduled while maintaining the right water 
levels? ‘Changing the approach to pumping can, in the 
first place, save energy. If you know the weather will 
be very sunny, you can delay pumping because a lot 
of water is lost to evaporation. You can also keep an 
eye on tidal levels. In some places, you don't have to 
pump at all when the sea level is low; you just have to 
open the sluices.’ 
Smart Pumping is now being used by the Hollands 
Noorderkwartier, Zuiderzeeland, Rivierenland en 
 Wetterskip Fryslân water authorities. All that is needed 
is a central system that can feed forecasts straight 
into the pumping stations by turning them on or off 
at the same time. ‘Feasibility studies have shown that 
we can achieve 20% savings in energy consumption. 
That is the energy requirement for 10,000 homes.’   

More information:
ivo.pothof@deltares.nl

mailto:ivo.pothof@deltares.nl
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Energy transition challenges…  

Hydropower
Energy production can be optimised 
while minimising costs by using 
operational control systems based on 
actual data, by reducing environmen-
tal e�ects. The delivery of renewable 
energy to the electricity grid can be 
improved by using hydropower as a 
bu�er for the strong fluctuations in 
wind and solar energy.

Energy dike 
Combination of flood protection and 
energy production by using wind and 
tides. An artificial barrier can be used 
to make the most of both functions: it 
can be used as a location for wind 
turbines and openings in the barrier 
can be used for tidal energy. 

Heat and electricity closer together  
Overcapacity of renewable electricity are saved in 
heat and cold storage, and then distributed through 
smart thermal grids. 

Renewable energy must be competitive to be successful and achieve the Paris climate 
goals. Water will play a major role in the energy transition worldwide over the next thirty 
years. In the future energy mix, water will be just as important as oil and gas are now. It 
is safe, easy and cheap to store and it has a high heat capacity.
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...above and below the surface

ATES – shallow geothermal energy
Incorporating surface water in aquifer 
thermal systems makes it possible to 
enhance the energy capacity of the system. 
It also opens up ways of improving water 
quality in the summer and reduces the risks 
for navigation in the winter. The main 
challenge for this technology is the 
prevention of biofouling in the pipeline 
systems. Smart control systems linking 
multiple buildings can reduce the peaks in 
energy demand and lead to the better use 
of the capacity of geothermal systems.

Deep geothermal energy 
Smart control systems are essential in 
geothermal energy systems. They make it 
possible to extract energy throughout the 
year. In the Netherlands a depth of 2 km 
needs to be reached to use this type of 
energy in the energy mix. Geothermal energy 
can also be used in spatial planning by 
coupling it to smart thermal grids.

O�shore wind
For o�shore wind, an important challenge is to 
assess the impact of extreme waves and currents 
on innovative wind turbines. Extensive research 
has been conducted over the last decade, 
resulting in a lower price per kilowatt and 
reducing the risks. The structure of the soil can 
vary greatly and that a�ects the stability of a 
turbine. This knowledge can be used to optimise 
the design so that the lifetime can be increased 
while keeping maintenance costs to a minimum. 

Wave energy
Wave energy has major potential and 
it could be a major resource for 
meeting future energy demands. The 
technical challenges of this technology 
relate to the choice of location, the 
available wave climate and the design 
of the wave energy convertor itself.

Blue energy - salinity gradients 
Using the density di�erence between salt water 
and fresh water to produce energy could have 
considerable potential. The main challenges 
with this source of energy are the reduction of 
the ecological impact and the fouling of 
sensitive membranes. The proper location of 
the water intake and discharges will maximise 
energy production and minimise the environ-
mental impact. 

In many countries, heating and cooling account for 40-50% of total energy consumption 
and we use about 20% for electricity production. To make the energy mix more sustainable, 
we need more storage capacity for electricity, heat and cold. By using real-time control 
systems, grid operators can use these bu�ers e�ciently, cutting carbon emissions and 
allowing for the ongoing growth of solar and wind energy. 

Tidal energy
Tidal energy is a reliable source of energy 
that is always present and that is more 
predictable than wind or solar energy, 
which are susceptible to large fluctuations. 
Reducing the impact on the environment 
and furthering the  development of 
free-flow turbines and tidal barrages will 
make tidal energy more competitive so it 
can play an important role in the future 
energy mix. 
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SHIPWRECKS  
IN THE WAY

18

The seabed is littered with shipwrecks. UNESCO has 
estimated that there are up to 3 million of them. Not just 
old sailing ships full of archaeological treasures but also 
modern wrecks.  They can be a safety risk and harm the 
environment. Wreck clearance is a profession in its own 

right. Deltares makes the calculations needed..
BY MEINTE BLAAS 

IMAGE REIMER/LAIF

Wrecks form artificial 
reefs where fish and other 
marine life flourish. In 
the North Sea, wrecks are 
often cherished by divers 
and other nature lovers. 
But fishing gear that gets 
tangled up with these 
vessels can represent an 
ongoing danger for many 
marine animals. Volunteers 
retrieve thousands of 
kilogrammes of 'ghost nets' 
every year.

The salvage costs for the 
cruise ship Costa Concordia 
established a new record 
recently: in excess of € 1.5 
billion, more than three 
times the construction 
cost of the ship ten years 
earlier. The Costa Concordia 
sank off the Italian coast in 
2012 and it was salvaged 
by tilting the vessel onto an 
undersea platform.

A ship sinks somewhere in the world every day. Once 
a week, this will be a vessel that represents a threat 
to shipping, safety or the environment, and then the 
vessel has to be removed. Vessels are getting ever larger 
and so salvage costs are rising accordingly. Operations 
can cost tens of millions of euros. Salvage companies 
do have the machines, but not always the expertise, to 
complete these operations as efficiently and safely as 
possible.

1
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Deltares supplies knowledge that 
allows for the safe completion, within 
budget, of the increasingly demand-
ing clearance jobs. Engineers are cur-
rently working on the removal of the 
Dong Phien Dhu Silver, which sank in 
shallow waters in front of an estuary 
in Myanmar. The sedimentation and 
strength properties of the sediment 
around the wreck are being studied 
prior to the dredging of a pit into 
which the ship can be lowered. 

The Baltic Ace, with a cargo of cars on board, 
sank on 5 December 2012 off the Dutch coast 
in the busy shipping channel leading to Rot-
terdam. There is a clay layer in the seabed, 
making it impossible to suck sand away so 
that the ship can be dropped into the bed. The 
structure of the Baltic Ace was severely com-
promised and so the vessel was ultimately 
sawn into pieces and removed in sections. The 
clearance operation took two summers.

Not every ship has to be salvaged. Some 
parts of a vessel can be left on the bed and 
covered with sand. The MS Smart is one 
example. The nearby beach of Richards Bay 
regularly needs extra sand and so it was 
possible to cover the location of the wreck 
of the MS Smart in a single operation.

The appeal for fish also involves a drawback: the 
fish attract a lot of sharks. When a wreck is near a 
beach, this is a problem for local authorities and 
bathers. The wreck of the MS Smart near Richards 
Bay, South Africa, has been 'beheaded' due to the 
shark risk and the rest has been taken to deeper 
waters. 

4
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More information:
dirk.luger@deltares.nl

mailto:dirk.luger@deltares.nl
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During the 2003 World Swimming 
Championships in Barcelona, Hans Hill 
was sitting on the couch watching an 
interview with swimmer Inge de Bruijn, 
who said that she couldn't break her 
world record because of her own bow 
wave at the turns. Hans, who was still 
working as a commercial photographer 
at the time, was intrigued: ‘I thought: 
that's odd, there has to be a way around 
that.’

Kitchen sink
The inventor walks to a cupboard full 
of home-made models of plaster, 
styrofoam and plastic. ‘At the time in 

Barcelona, they were 
using a new type 
of lane line but the 
blocks on the lines 

were way too close 
together. The waves 
couldn't penetrate 
into the small gaps 
and break the bow 

wave. The blocks should take up the 
water from the wave and then release it 
back into the pool slowly.’
Don't you have to be an engineer for 
 ideas like this? Not necessarily, says 
Hans. ‘As a photographer, I look at 
details, pick up inspiration from the 
world around me, and draw on my past 
experience. Knowledge can also be a 
negative factor: it stops you thinking in 
simple ways.’
He started working on a design and 
tested all his prototypes at home in the 
kitchen sink. A pillar-shaped piece of 
styrofoam with holes was the result. 
He was convinced it would work but 
the Swedish company that makes pool 
equipment wasn't interested. Hans Hill 
was not about to give up: the Technical 
University in Delft, Rijkswaterstaat and 
MARIN in Wageningen were next on his 
list.

From pool to dike
‘My contact at Delft University of Tech-

nology said that my idea could be use-
ful for dikes because dike revetments 
also absorb waves.’ He plunges back 
into the cupboard and emerges with 
two small plaster models: the primi-
tive versions of the Hill Block. ‘I came 
up with these. They were still hard to 
make: the upper part had to be glued on 
separately. But they worked.’
Initially, Rijkswaterstaat and Delft Uni-
versity of Technology were sceptical: ‘I 
hadn’t studied at a technical university. 
They told me that a lot of researchers 
had already tried to optimise revetment 
blocks. “The gaps between the blocks 
are too large,” they said. They thought 

A swimmer gave former commercial photographer 
Hans Hill the idea for a new type of float on lane lines 
in swimming pools. It was the first step on the road to 
a revolutionary type of block for dike revetments. Hill 
Blocks are now used on about 16 kilometres of dike in 
the Netherlands. An interview with the inventor about 
the value of good research. 
BY ANNEMIEK MEERTENS 
IMAGE SAM RENTMEESTER

FROM KITCHEN 
SINK TO DELTA 
FLUME
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that rubbish would accumulate in 
them.’

Wanted: concrete manufacturer
Hans Hill went looking for a concrete 
manufacturer. ‘It was still difficult to 
find a good factory that was prepared 
to take on a new block.’ It was only 
when  Martens Beton agreed to make his 
block that he had something to show 
 customers. And then things went fast.
After tests in the old Delta Flume at 
Deltares and a pilot project in the 
Stavenissepolder, it was possible to 
perfect the Hill Block. ‘Normally, it is 
not the force of the waves that degrades 

dike revetments; the problem is the 
suction forces when water gets into the 
hollow spaces between the blocks. If the 
openings are too small, the water rips 
the blocks off the dike.’ 
Rijkswaterstaat, the Dutch govern-
ment agency that is responsible for the 
dikes, was enthusiastic about Hans 
Hill's invention. They wanted to see 
whether it could be useful in Dutch dike 
construction and they commissioned 
a large-scale study of new and existing 
dike-revetment blocks in the new Delta 
Flume. 
There is also increasing interest abroad 
in the Hill Block. ‘But at the moment 

we have more than enough to do in the 
Netherlands.’

Family company
Alongside Hans Hill, the Hill Block team 
now includes four people, including his 
wife and daughter. They work from an 
office on the 19th floor of the World 
Trade Centre in Rotterdam. While con-
tinuing his work as an inventor, Hans 
Hill hasn't entirely given up on his old 
job of making photographs and films. ‘I 
still go and have a look at the Zeeland 
bridge near Zierikzee from time to time. 
When there's a big storm, I make films 
to see how the blocks respond.’  
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Marcel Grootenboer supervises the physical processes in the Water-Soil Flume.

Marcel Grootenboer 
keeps an eye on the 
carriage.

Cutter digs into the 
sediment, a pump 
sucks it up through 
a hose.

The 43-tonne carriage moves 
along the flume like a professional 
dredging plant. 

Four electric 
motors on each 
wheel push the 
carriages on rails.

Sediment is dumped 
in a chute to be 
used again in other 
experiments.

Measurement flume: 50 m long, 
5.5 m wide and 2.5 m deep; 
contains water and soil. 

Glass partitions to 
adjust the size of the 
flume. 

Equipment connected 
to the conditioning 
carriage measures 
the physical proper-
ties of soil and water 
such as salinity and 
soil stability.

The seabed is a working location: it is where we dig for 
sand to strengthen the coast, lay power cables and 
build wind farms. Offshore engineering involves many 
challenges: the stability of the bed and the interaction 
between soil and water, for example. Moreover, it is 
important to bury cables deep enough to prevent 
damage by anchors, and equipment has to be strong 
enough. 
To conduct the relevant tests, we have the Water-Soil 
Flume, the world's largest facility where engineers can 
simulate natural processes involving water and soil. 

Deltares uses the flume to study new applications: 
salt intrusion at locks, injecting bog iron to strengthen 
soil, and mining precious metals. We study water with 
different salinities and all types of soil: sand, clay or 
rock.
The tests help to assess risks, perfect technologies and 
make decisions about how strong ships and excavators 
need to be. This knowledge is needed by dredgers, ship-
builders and national authorities to make working at sea 
better, safer and more economical throughout the world. 

MAKING WORK ON THE SEABED 
SAFER AND CHEAPER

TESTING GROUND
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Marcel Grootenboer supervises the physical processes in the Water-Soil Flume.

FROM SATELLITE IMAGE 
TO WATER MAPS

Satellite images contain a lot of information 
and they are a gold mine for researchers. 
The only drawback: there is so much 
information that you can't do anything 

with it using a standard computer.
Researcher Gennadii Donchyts knows all about 
this. He needed satellite images for his doctorate 
study of interactive surface models. 
He turned to Google Earth Engine, a platform that 
provides access to petabytes of satellite images. 
One petabyte is the equivalent of the amount of 
information you can store in a 1.8-kilometre-high 
tower of DVDs. Without sleeves. Google Earth 
Engine also provides the computer capacity to 
make calculations with these data. 
Gennadii Donchyts developed a calculation 
method that combines elevation measurements 
with other satellite data to develop better water 
maps. The Deltares Aqua Monitor website, which 
was launched in October, uses these new water 

maps to show how coasts and waterways move 
and change in the course of the time, and increase 
or decrease in size. This is all done on the basis of 
objective, free, high-resolution information that 
cannot be found in any other archive or dataset. 
There is now a community where researchers 
share calculation methods of this kind. ‘In that 
way, knowledge becomes more widely available 
and experience is shared with the community and 
with Google, too,’ explains Gennadii. ‘Google can 
work with big data but they lack water expertise.’
There are benefits in the other direction as well. 
For example, the elevation model is no longer 
accurate in some places on the map. Gennadii has 
already identified a number of locations using his 
calculation method and suggested corrections. 
That is useful for Google.

More information: 
gennadii.donchyts@deltares.nl

KNOWLEDGE 
IN OPERATION

Alliance between Deltares and industry produces innovative techniques 
and creates new market opportunities for business.

  Water transformed into land
  Land transformed into water

mailto:gennadii.donchyts@deltares.nl
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NATURAL 
SHEET 
PILING
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When iron-rich groundwater 
comes into contact with oxygen, 
dams and nuggets with a rusty 
brown colour form in the ground: 

bog iron. In prehistoric times, our ancestors 
made grateful use of it to produce cast iron. 
By today's standards, the metal isn't pure 
enough but researchers Wim de Lange, Jos 
Vink, Rob Zwaan and Marco de Kleine have 
thought of a modern application for bog iron. 
Not by mining it but precisely by using a 
smart method to inject it into the ground. 

Iron injection
Bog iron is – at least in theory – an ideal 
way of making underground sheet piling. 
There is no digging and the approach is 
environmentally friendly and invisible. ‘The 
iron-rich liquid goes to where you want 
the sheet and it only goes to work once it's 
there,’ says project manager Wim de Lange. 
In that sense, it resembles the existing 
injection technology with sodium silicate or 
water glass. Unfortunately, that technique 
produces highly alkaline results and it isn't 
environmentally friendly. ‘It's like injecting 
ammonia into the soil,’ says Jos Vink, the 
team's chemical expert. So bog iron is 
preferable: it is something that is already 
present in the ground. But how do you make 

it, and how do you get it into the right place 
in the right form? 

Search
There is actually only one drawback to 
the idea: it really is difficult to adjust the 
interaction between the rate of the chemical 
reactions, spreading the injection fluid and 
blocking off the soil. And that process can 
also be affected by local conditions, 
as was seen during every step of the 
search that began in the Deltares chemical 
laboratory, Utrecht Castel, where Jos Vink 
and his colleagues looked at a range of 
mixtures to see how they blocked off the soil 
and tested them at the centimetre scale. 
A mixture was then tested in a glass 
container measuring 2 m³ to see how it 
worked in real soil. ‘You see the bog iron 
forming as you watch,’ says researcher Rob 
Zwaan in his laboratory. ‘It's a beautiful 
process.’
Once this step was completed, the next 
challenge was: how can you spread the 
mixture evenly across a large surface area? 
Wim de Lange: ‘We insert a large number of 
lances – they're like big syringes – into the 
soil. We induce groundwater flows between 
two rows of lances and the groundwater 
can only move in one direction between the 
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A natural phenomenon from the dawn of 
time could well be the ultimate substitute 

for standard sheet piling. A seal is 
created within a few hours. This is the 

story of bog iron.  
BY JANNEKE IJMKER 
IMAGE JANDERZEL
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lances. Then we inject the iron-rich water. In 
the future, we will be using several rows of 
lances that will move along canals or roads 
like a roller with the aim of installing a large 
sheet of bog iron beneath the surface.’

Rolling in the deep 
Then it was time to prove that the idea 
actually worked on a large scale. The team 
of researchers tested the 'roller' in a trial 
with three tons of injection material in a 
2.5-metre-deep, 40-square-metre container 
in the laboratory in Delft. The engineering 
firm Hektec designed a special plant for 
making the mixtures and injecting the right 
amounts into the ground. 
There was also an opportunity to conduct 
tests in natural conditions when a pond 
had to be enlarged in the Veluwe area of the 
Netherlands. The researchers wanted to 
show that you can do this by extending the 
impermeable layer below the pond using bog 
iron.

Those experiments identified a new 
challenge: you can’t, of course, see anything 
below the ground. Marco de Kleine and 
his team therefore designed a monitoring 
system to watch the injection of bog iron. 
‘We can now pinpoint the location and the 
spread of the new bog iron. So we know 
immediately whether the job has been done 
right.’ 

Application
The team is now waiting to put the idea into 
practice. There are numerous possibilities. 
Flows of groundwater into construction pits 
can be reduced. Bog iron can also be used 
to deepen canals and roads. Injecting bog 
iron is more environmentally friendly than 
sodium silicate and water glass and it may, 
depending on the situation, be significantly 
cheaper than traditional sheet piling.
Wim de Lange gives an example: ‘Let's say 
a canal has to be made wider and deeper 
to accommodate larger and taller ships. If 
you don't want to replace all the bridges, 
you have to lower the water level. But then 
the groundwater level will be lower on either 
side of the canal. Homes and nature areas 
alongside may subside or dry up and that is 
certainly not a good idea. We think bog iron 
could be a great option here.’  

More information:
wim.delange@deltares.nl

The development of bog iron in the test set-up.

mailto:wim.delange@deltares.nl
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BUTTER, CHEESE AND 
LAND SUBSIDENCE

Through polderisation, the Netherlands 'did away' with approximately 20 cubic 
kilometres of peat in the last thousand years. That is the equivalent of 20,000 
Pyramids of Giza. Researchers from Deltares, Utrecht University and TNO have 

estimated that this has produced emissions of 0.39 ppm CO2: roughly the 
same as the annual carbon emissions of the entire 

European Union. A timeline. 

2016  
Delft

A third of the 
country is now 
below sea level 
and we depend 
on sophisticated 
water manage-
ment. The annual 
carbon emissions 
caused by peat 
drainage match 
the total emis-
sions of Cambo-
dia or Nicaragua. 
There are no 
easy solutions: 
allowing the water 
table to rise again 
could slow down 
peat oxidation but 
it would lead to 
the flooding of cit-
ies and farmland.

1016 
Utrecht 

From 4000 BC 
onward, partly 
decayed plants 
and mosses start 
to accumulate 
in the western 
and northern 
 Netherlands. 
Small towns are 
established in the 
damp swamps. In 
the Middle Ages, 
dikes are built 
around large peat 
areas, creating 
polders where 
 cereals such as 
rye are grown.

1255  
Leiden 

Dutch cities 
 expand. More 
land is drained by 
building dikes and 
digging ditches. 
The water table 
falls and the peat 
is exposed to the 
air: it oxidises, 
and the ground 
subsides. Carbon 
stored in the 
organic material 
is released in the 
form of CO2. 

1421 
Gouda

Subsidence 
continues and 
floods ravage 
the country. The 
Netherlands in-
stalls windmills to 
pump water out 
of polders that 
are just above 
sea level. Many 
areas are still wet 
and so they can 
only be used as 
pasture land for 
cattle. Milk pro-
duction increases 
and cheese is a 
popular way of 
disposing of the 
resulting milk 
surplus.

1602  
Amsterdam

The Dutch econo-
my flourishes due 
to the Dutch East 
India Company. 
More land and 
energy are needed 
to meet growing 
demand. Peat 
is extracted as 
a fossil fuel. The 
economy runs on 
peat and 3 mega-
tonnes of CO2 are 
emitted annually. 
The Netherlands 
is now the world's 
largest consumer 
of fossil fuel.

1886  
Rotterdam

Powerful steam 
engines replace 
the windmills. 
More land can 
now be drained 
and the water 
 table can be 
 lowered even 
further. The peat 
that can be used 
as fuel runs out: 
coal and oil are 
now the main 
 energy sources. 
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Extreme sea water levels caused by tidal waves and spring tides can 
have devastating social effects. Approximately 600 million people live 
around the world in low-lying coastal areas where the risk is highest.  
Deltares and the VU-University of Amsterdam developed a map of 
the world that shows extreme sea levels for all coastlines. One of the 
main factors underlying this study was the launch of Delft 3D software 
that includes the option of raising model resolutions locally (Delft3D 
Flexible Mesh). As a result, the hydrodynamic model delivers uniquely 

high resolutions for coastal areas while making extremely efficient 
calculations at the same time.
The new dataset includes extreme water levels that may occur once 
every hundred years. Until now, only regional data have been available 
about these water levels. They were not yet available at the global 
scale. 
The researchers’ article about the dataset was published in Nature 
Communications on 27 June.

Global map shows extreme seawater levels 

North Sea webinar seen in 71 countries 
The webinar ‘Hydrodynamic modeling on the Northwest European Shelf 
and North Sea: new opportunities with Delft3D Flexible Mesh’ took place 
on Monday, 20 June. 483 participants from 71 countries had registered 
to follow the presentation online without being physically present. 
This is a new record. The participants came from a wide range of 
countries including Australia, Brazil, Canada, China, Germany, France, 
Indonesia, Singapore, United Arab Emirates, United Kingdom, Vietnam, 
USA and South Africa.
In the webinar, Firmijn Zijl focused on the ongoing development and 
improvement in the operational tidal models for the Northwest-European 
Continental Shelf – the section of the continent that is under water – 

and in particular on the North Sea and the adjoining shallow seas and 
estuaries (wide river outlets created by tidal flows).
In the Netherlands, accurate predictions of water levels on the coast 
are crucial because large areas of the country are below sea level. The 
importance of precise and accurate warnings is even more critical due to 
the movable barriers such as the Eastern Scheldt and Maeslant barriers. 
That is because the decision to close these barriers has to be taken in 
time, but only when it is strictly necessary. 

For more information:
www.deltares.nl/en/webinars/

http://www.deltares.nl/en/webinars/
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The Persian Gulf region is 
contending with biodiversity 
problems such as oil pollution, 
invasive species and a fall in 
fish numbers. The World Bank 
has therefore commissioned 
the Gulf Basin Diagnostic 
Analysis project, in which 
Deltares will collaborate with 
CEDARE (Egypt), Five Oceans 
Environmental Services LLC. 
(Oman), and Environment 
Arabia (Bahrain). 
Deltares will be organising a 
number of workshops in the 
region to bring together the 
relevant ministries, NGOs, 
research institutes and 
organisations from the private 

sector. They will be attended 
by leading members of the Gulf 
Cooperation Council, which 
consists of Bahrain, Kuwait, 
Oman, Qatar, Saudi Arabia and 
the United Arab Emirates. The 
aim is to collaborate on a cross-
border diagnostic analysis 
for the Persian Gulf region: 
a scientific analysis of the 
priorities for solutions to water 
and biodiversity issues. 
This analysis will be used as 
a basis for a strategic plan of 
action that will be signed off 
at the highest levels of all the 
governments concerned. 
The project will run from April 
2016 to February 2017.

Wind farms, fisheries, nature, 
defence and shipping all use 
the sparse space in the North 
Sea. How can you properly 
manage the multifunctional 
use of the North Sea in a 
sustainable way? This will be 
the topic of the 2016 North 
Sea Days. 
Scientists, policy makers and 
business will be attending to 
discuss and devise solutions, 
but above all to inspire each 
other. 

The North Sea Days are being 
organised this year by Deltares 
in partnership with TNO. 
The event will be on 6 and 
7 October in Scheveningen, 
attracting approximately 200 
participants from government, 
business and research 
institutes. 

For more information:  
www.noordzeedagen.nl

Delft Software 
Days: DSD-INT 
2016
Delft really will be the place to be this autumn 
for the best water models “From global to 
local”, easy-to-use pre- and post-processing 
tools and the latest about software develop-
ment and big data. 
The Delft Software Days will be in weeks 
44 and 45. The 12-day programme with 
workshops, conferences and classes will kick 
off on Monday, 24 October. More than thirty 
events will describe a range of developments 
and will address:
• Aqua Monitor - satellite observation of 

changes in surface water
• Delft-FEWS - open forecasting platform 

that is operational 24/7
• Delft3D Flexible Mesh Suite -  

simulating water movements, waves, 
water quality and morphology

• iMOD - modelling very large, high-resolu-
tion groundwater models

This annual event gives users and developers 
the opportunity to catch up with the latest 
knowledge and insights, products, tools 
and open source software developed by 
Deltares, Delft University of Technology and 
UNESCO-IHE. 
The Delft open source software community 
already has more than 13,000 members and 
it is getting bigger every day. The DSD-INT 
are organised to support this community and 
to improve contacts between universities, 
research institutes, government and business. 
The event is organised on the Deltares 
campus in Delft. 

For more information:
www.dsd-int.nl 

ANALYSIS OF WATER AND BIODIVERSITY   
IN PERSIAN GULF REGION  

NORTH SEA DAYS:  
MANAGING THE BUSY  
NORTH SEA PROPERLY

http://www.noordzeedagen.nl/
http://www.dsd-int.nl/
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Gerard Blom was appointed 
chairman of the Partner Board 
of the National Model and Data 
Centre (NMDC) on 24 June 2016. 
The Royal Netherlands Meteoro-
logical Institute (KNMI), the 
National Institute of Public Health 
and the Environment (RIVM), the 
Netherlands Environmental As-
sessment Agency (PBL), Rijkswa-
terstaat, Deltares, Alterra and 
TNO have been working together 
at the NMDC since 2011 on the 
development, management and 
the maintenance of models for 
living-environment policy. They 
will be intensifying their collabo-
ration to collect and develop data 
relating to the living environment 
in the next three years. This was 
stated early this year in a cove-
nant. Important themes include 
water and climate, traffic and 
transport, and air quality.

For more information: 
www.nmdc.eu

CHAIRMAN OF NMDC 
PARTNER BOARD  

The Met Office of the United Kingdom is to 
join forces with Deltares to help develop-
ing countries to respond better to climate 
change and make better assessments of 
disaster risks. Reliable weather and climate 
warnings can help to protect their people.
The organisations are sharing their 
expertise and experience with the aim of 
improving the development of meteoro-
logical and  hydrological services around 

the world. Dave Britton, head of Interna-
tional Development at the Met Office: ‘The 
strength of this approach is the combination 
of the  internationally-leading expertise that 
Deltares provides in the area of water, plan-
ning and infrastructure with the  expertise 
of the Met Office in the area of water and 
climate in terms of mitigating the risks 
associated with extreme weather, climate 
change and natural disasters.’

The National Institute for Public 
Health and the Environment 
(RIVM) and Deltares work 
together on areas such as water 
quality, the Dutch Manure Act, 
subsurface, groundwater and 
microplastics. A new agreement 
to strengthen cooperation, 
which was signed in January 
2016, is a logical continuation 
of previous projects. The under-
standing of subsurface water 
systems at Deltares links up with 
the RIVM expertise in the area of 
health and the environment.

NEW COOPERATION 
AGREEMENT  
WITH THE RIVM

More than 250 international students 
 engaged in research this year looking 
at local water issues such as drought, 
sea-level rise or flooding. They met at 
the international conference Water is Life 
2016 from 5 to 11 June at the Maurick 
College in Vught. They were welcomed 
by 100 host families, 47 impressive 
water studies were presented and the 

theme of water was central for five days. 
Jaap Kwadijk from Deltares was one of 
the speakers and Rosalie Franssen was 
a member of the jury that assessed the 
studies. Students from Brazil to South 
Africa not only put forward solutions for 
local water issues, they also increased 
their awareness of the importance of 
 water management. 
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PREDICTING RISKS 
WITH THE MET OFFICE  

WATER IS LIFE CONFERENCE

http://www.nmdc.eu/
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DOCTORATES

ARJEN MARKUS
will receive his 
doctorate on 
8 December 2016 
at the University of 
Amsterdam

Subject: Release, transport and fate 
of engineered nano-particles in the 
aquatic environment 
Supervisors: Professor W.P. de Voogt 
and Professor R.W.P.M. Laane  †

DIRK-JAN WALSTRA
received his 
 doctorate on 
17 June 2016 at 
Delft University of 
 Technology

Subject: On the anatomy of 
nearshore sandbars 
Supervisors: Professor M.J.F. (Marcel) 
Stive and Professor G.B.G. Ruessink. 

If the American Olympic Sailing Team 
had an edge on the competition this 
summer, that was due to the predic-
tions of ocean currents before and 
during their races. Deltares provided the 
team with an update every 24 hours. 
The weather and sea conditions were 
taken into account. The sailing team 
came up with the idea when they saw 
another Deltares forecasting system 
that was developed in early 2015 
to clean up Guanabara Bay on the 
 Brazilian coast near Rio de Janeiro for 
the 2016 Olympic Games.  It was used 
to deploy the ecoboats that clear the 
waste more efficiently and effectively. 
The data in this hydrodynamic model, 
for which the programmes Delft-FEWS, 
Delft3D-FLOW and PART were used, 
were published by Deltares on a web-
site, where they were picked up by the 
American sailing team. 

AMERICAN SAILORS  
BENEFIT FROM FORECASTS 
OF CURRENTS 

How can you prepare for violent 
rainfall and limit the resulting 
 damage? That question was asked 
frequently in the media last year 
when the Netherlands was hit by 
severe rainfall on several occasions. 

Government authorities, research in-
stitutes and private bodies involved 
in water management in built-up 
areas have conducted extensive 
research in this area in recent years. 
The new insights will be shared on 
7 October 2016 at the conference 
How rainproof are we? Participants 
will talk about what severe rainfall 
really costs, which measures reduce 
the damage and which knowledge 
still needs to be developed. Deltares 
is organising this conference in 
collaboration with STOWA, Rioned, 
Delft University of Technology and 
Amsterdam Rainproof.

For more information:
www.deltares.nl/nl/evenementen 
/ wolkbreuk-symposium

Deltares has a wide range of courses on 
offer. We can also organise them to cater 

to your specific requirements and on 
location. During the course of the year 

and specifically during large conferences, 
courses are arranged in clusters. For a full 
overview, see the Deltares Academy web 
page. A selection of our courses in 2016:

Probabilistic forecasting course

Python Scripting in Delft3D Flexible Mesh

Waves2FOAM - Detailed modelling of free 
surface flows

XBeach Basic Course

XBeach Advanced Course

Dam Safety and Reservoir Management

Basal Reinforced Piled Embankments

Delft3D Flexible Mesh – Hydrodynamic 
Modelling

Delft3D Flexible Mesh – Environmental 
modelling

WANDA Advanced Course - Modelling & 
Analysis

For more information:  
http://www.deltares.nl/nl/ 
academy/cursusagenda  
academy@deltares.nl

HOW RAIN-RESILIENT ARE WE? 
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AZERBAIJAN
Azerbaijan has more than 9 million inhabitants and more 

than half of them live in or around the capital, Baku. 
Azerbaijan was able to sustain development for a long 

time thanks to proceeds from oil, which account for 81% 
of exports. 

The country wants to be less dependent on oil in the 
future. One option is to encourage agriculture  in order to 

boost employment and exports, and make the country 
more prosperous. But fresh water is needed for agriculture. 

Fresh and salt water are close to each other in Azerbaijan: 
water-rich mountains supply a number of major rivers with 

fresh water. They flow into a large plain with salt

 groundwater, a legacy from the times when there 
was still a sea here. That has led to the formation of a 
freshwater reservoir on top of the salt water.  
Rivers like the Kura and Aras take the surplus water from 
this reservoir to the sea.
Farmers on the dry salt plain can use the freshwater 
reservoir for irrigation. But if they extract more water 
than nature supplies, the basin will ultimately turn salt.
Hydrologists from Deltares are determining the effects 
of water extraction on the groundwater and helping 
to ensure that supplies of fresh water will also be 
safeguarded in the future.

For more information:
michiel.vanderruyt@deltares.nl

mailto:michiel.vanderruyt@deltares.nl
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