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Water and man in interaction

Sustainable water management is like a good conversation

between man and water. Understanding each other is crucial.

After the 1953 flood in the Netherlands we executed the large

Delta Project and gradually learned to understand water and

the natural processes attached to water better. And we keep

learning to interact with water more fruitfully for a safe and

sustainable future with rising sea-level and more extreme

high and low riverwater flows.

The delta area in the south-west of the Netherlands consists

of a set of estuaries of the rivers Rijn, Maas en Schelde. It

has been a very dynamic area where rivers and North sea by

turns created and eroded land.

It is a very fertile and productive area due to sediment and

nutrient rich riverwater inflow and very handy for harbours.

No wonder the large harbours of Rotterdam and Antwerpen

accompanied by several smaller ones are situated here and

are a front portal for North-west Europe.

The delta has been made by natural processes and man, in interaction. At first man was at
water’s will. When the area was
flooded man disappeared for a
while or fled to self made higher
mounds. About 1000 years ago we
started to build dikes. From then
on the area more and more kept its
man made shape. This was not
easy and had a lot of set backs
due to floods. More than 80
villages were drowned in history
during the years.The last flood —
now more than 55 years ago — in
February 1953 took 1836 lives and
caused a lot of misery and
economic damage.

Plans for reinforcing the dikes and
shortening the coastline were in
the drawer, but rebuilding society
and economics after the Second

. World War had got the priority.
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Towards integral water management
But a flood should never happen again! So in no time was decided to execute the Delta
Project with main aim safety by shortening the coastline with 700 km, managing waterflows
to prevent further salinization, creating fresh water lakes, making a shipping link Rotterdam —
Antwerpen and to open up the area with roads to the islands.

After damming off several waters — Veerse Meer, Grevelingen, Haringvliet-Hollands Diep —
protests arose early 1970’s against damming off the beautiful and productive tidal
Oosterschelde. The consideration of interests of environment, economics and safety and the
political thread of a government falling led to not really choosing between a short coastline by
damming off the Oosterschelde or leaving the Oosterschelde an open tidal water with dike
reinforcements as in the Schelde estuary had been done.



Democratically a challenging compromise was found in November 1976: The construction of
a sluice dam storm surge barrier, open in normal daily conditions and closed under storm
conditions. A daring high tech solution for which lots of innovations were necessary to realise
it. Now it is considered as the first step towards integrated water management: taking into
account natural processes and societal needs when taking water management measures.
Water management that is based on natural processes and the goods and services these

natural processes provide, e.g. fish and shellfish, purification capacity and beautiful
surroundings. In this context water is seen not only as enemy but also as ally.

Adjusting for sustainability

Looking at the results of the Delta Project we can conclude that the safety goal was met, but
we now know that in order to realise a sustainable Delta system we will have to make
adjustments. By closing of the estuaries and heavily influencing natural processes in the
underground — such as water, sediment and nutrient flows - we created hydro-morphological
and ecological problems.

Erosion occurred because the up-building forces of tidal water disappeared. Shore and
foreshore protection measures had to be taken in the 1970’s and 80’s to protect land and
ecologically and recreationally important shallow waters.

In the Oosterschelde where the tide and waterflows have been diminished by building the
storm surge barrier the eroding forces also dominate the up-building forces of water.

This is caused by the disturbed dynamic hydromorphological equilibrium due to the now
oversized tidal channels and reduced water exchange through the barrier. As a result the
intertidal areas are eroding at a pace of more than 50 ha per year the coming decades until
all will be under water, unless we take measures to prevent that for reasons of safety and
natural values. The intertidal areas protect the dikes from waves ad are the dinnertable for
large amounts of wader birds.

In the original estuarine situation, nutrients — as they flowed from the river to the sea — were
gradually converted into algae, zooplankton, bottom-dwelling invertebrates and shellfish,
which in turn served as food for populations of fish and birds.

In a stagnant lake situation, excess nutrients leads to excessive algal blooms, as occurred in
the stagnant brackish lake Veerse Meer and the fresh lake Volkerak-Zoommeer. And organic



material collects in the deep tidal channels causing lack of oxygen because of stratified water
layers and absent tidal currents.

Migrating fish are blocked by sluices which create an abrupt change from fresh to salt water
which fish (like salmon) is not able to overcome.

By damming off the estuaries there is no more input of tidal energy and sediments that
naturally raise the underground of those estuaries. While in the channels of the Haringvliet-
Hollands Diep where river water is managed to flow to sea all the (contaminated) river
sediments are collected and start to be an environmental and shipping lane problem.

The only more or less natural estuary left - but severely influenced by dredging activities for
shipping - is the Westerschelde.

Looking into the future with sea level rise and more extreme high and low river water
discharges we have to conclude that the delta is not climate proof.

We will have to adjust our water defence structures, make room to store high river water
flows and reconsider our strategy to supply fresh water for drinking water, industrial water
and water for agriculture.

Restorating estuarine processes and securing safety

In 2003 the region of the delta concluded after a broad participative process with all
stakeholders that adaptive management was needed in the delta. The shadowsides of the
Delta Project have to be solved and future problems have to be coped with.

Restoration of natural estuarine processes by building sluices between the closed off waters
and grabbing the opportunities for local economy based on those processes will be the
direction of solutions. The challenge is to seek for integral solutions and regional coalitions to
realise them. Water is not only to be encountered as an enemy but also as a friend.

Since 2004 the water in Lake Veere is refreshed daily through a newly built sluice to the
Oosterschelde. Water quality has improved spectacularly in one year. By 2010 the
Haringvlietsluices will be opened a little bit to restore fish migration, enabling migrating fish
again to swim up and down the rivers Rijn and Maas. And more projects are under study.
During storm conditions the storm surge barriers are closed and river water cannot flow out
to sea. When at the same time river discharges are high it may in the near future be
necessary to use Lake Volkerak-Zoommeer and may be also Lake Grevelingen and the
Oosterschelde for emergency storage of water from Rijn and Maas. This to prevent
uncontrolled flooding of the river areas and cities directly upstream. Partly restoring the
former estuarine situation by making sluices between Lake Volkerak-Zoom and the
Oosterschelde and when also necessary Lake Grevelingen may also be a good solution for
water quality problems.

To keep the intertidal areas in the eroding Oosterschelde above low water for safety and
natural values we are testing nourishments of tidal flats.

Untill now we flush salt water in our reclaimed polders away with fresh river water. But in
coming dryer periods and with rising sea level this strategy will not do. We will probably have
to disconnect management of fresh water supply from that of salt intruded surface water.
This is under study at this moment and also pilots with marine aquacultures are being carried
out.

Creating with water

Looking back and reflecting we can say that in the far past we were living at water’s will, in
present times we are forcing water at man’s will, experiencing the disadvantages and
unsustainability of that and from now on we want to live with water smartly using natural
processes, enjoying the goods and services well functioning natural watersystems provide us
with.

We realise us that in the long run we may feel not safe enough with one high seawall.
Because when things go wrong they can go terribly wrong. So in addition we are searching
for new methods including multifunctional coastal defence zones.



We have done this as lead-partner in an European project called COMCOAST. Together with
the United Kingdom, Germany, Denmark and Belgium we studied and evaluated wave-
overtopping resistant dikes and water adapted zones that naturally silt up with sea-level rise
and are economically beneficial with for example marine aquacultures or recreational water
adapted housing on mounds, floating or on poles.

The COMCOAST pilot Perkpolder along the Westerschelde is an example of that. When
building activities will be finished it will be a showroom of three different water defence
strategies: creating a naturally silting up salt marshland between two dikes forming a robust
water defence keeping pace with sea level rise, a large high mound to live on with a great
view on the natural surroundings and an area that will be prepared for a water overtopping
resistant dike in the future with houses on mounds or floating. In this coastal zone safety,
ecology and economics are combined.

The main lessons we learned are that not a single issue like safety but the water system as a
whole should be the central focus point of a large scale water management project. And that
the wishes of society should be matched to the possibilities provided by the water system.
Be ecopragmatic and build with nature whenever possible. It will save you money in water
management and is a way to sustainable economics and well-being.

Our national water policy in short coms up to: resist when necessary, cooperate and be
creative with water when possible for safety, ecology, economy and well-being.

Today’s delta area - safe but a bit too harnessed for sustainability
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