Sweet&Salt:
Water and the Dutch

The saying goes like this: God
created the world, but the
Dutch created the Netherlands.
There are indeed few countries
in the world where the hand
of man is so manifest, and
where, as a consequence,
the landscape is such a
high-maintenance personality. You could say that
the Dutch have two
heartbeats: the one in
their own chest and a
shared national one—
the rhythmic motion
of the pumps working 24/7 to keep
the country dry.
Fig. 1. The Enclosure Dike,
the Netherlands, built
1927–1933, to protect the
country’s coast and the
cities of Amsterdam and
Leiden from the sea by
shortening the coastline.
Photograph by Siebe
Swart, 2010.
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And then, of course, there is a plethora of dikes,
dams, sluices, and storm-surge barriers to do
the rest (Fig. 1). By creating the Netherlands, the
Dutch invented what we now call environmental
engineering. At least, that is how it has been for
centuries. Now things are changing. In my book,
Sweet&Salt: Water and the Dutch, I tell how.
Without its extensive and sophisticated system
of water management, which has been developed
over the course of centuries, a good one-third of
the Netherlands would be underwater. That is the
part in the west, along the North Sea coast. The
sea is the cradle of the Netherlands’s prosperity
as a maritime nation, and the west is still where
some 70 percent of the gross
domestic product is earned
and where the four major
The Dutch have
cities are located with the
centuries of
greatest concentration of
experience in
people, infrastructure, and
keeping the
investment. Schiphol Airport,
for example, one of Europe’s
water at bay. But
most important hubs, processes
will that suffice
over 50 million passengers
to protect the
a year, all at 10 feet below
lowlands from
sea level. In other words, the
the effects of
economic heartland of the
climate change?
Netherlands is the part most at
risk as the climate changes.

Dutch Democracy
In the beginning, a good millennium ago, this was a
soggy, watery place, where the only habitable bits were
the riverbanks. You cannot help wondering: Why did
anyone want to settle here, in what was once an outpost
of the far-flung Roman Empire? In the 1100s, the people
who would later become the Dutch started to shape
their surroundings to serve their own purposes. With the
advent of a sedentary lifestyle in the form of farming, it
became essential to create dry land by reclaiming it from
the sea, creating so-called “polders.”
Polders are like empty bathtubs; they are land reclaimed
from the sea, surrounded by dikes to keep the water out.
The farmers in any given polder needed to work together
to maintain the dikes. After all, a dike, like a chain, is only
as strong as its weakest link. There was no aristocracy
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or monarchy to ordain from above: They
had to work it out among themselves.
Already in the early Middle Ages,
local “water boards” were formed to
maintain the dikes, distribute the water,
and control the water levels. No wonder
water management is generally viewed
as the foundation of Dutch democracy.

Collective or Individual?
Much though Dutch society may have
changed since, there is still a strong,
fundamental conviction—or better,
acceptance—that water management
is, by its very nature, a collective act.
That is an important difference from
the American attitude that comes down

Fig. 2. Damage from Hurricane Sandy
in Seaside Heights, New Jersey.
Photograph by Anthony Quintano,
Wikipedia, 2012.
Fig. 3. Storm-surge barrier in the
Eastern Scheldt, the Netherlands,
built 1969–1986. With its length
of 5.5 miles, it is the largest of
the Deltaworks. Photograph by
Siebe Swart, 2013.
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firmly on the side of the individual. One
of the images in Sweet&Salt says it all:
A farmer in Vicksburg, Mississippi, saw
that the Mississippi River was about to
flood his farm, so he got out a bulldozer
and built his own dike. He knew that
the government would not be there to
help, and for the duration, he was living on his own man-made island. How
different is the top-down approach of
the Dutch Department of Infrastructure
and Water Management, with a budget
of about a billion euros of tax money
per year—approximately what the U.S.
spent per year on the Iraq War.
Another difference in the way that the
Dutch approach water is that they take
the long view. I was a member of the
second Delta Commission, which was
formed in 2007 to advise the government on water issues for the coming one
to two hundred years. Moreover, the
Dutch are firm believers in prevention
rather than repair after the fact. Just
look at Hurricane Sandy: How much
damage and suffering could have been
avoided if the $65 billion the federal
government earmarked for repairs afterwards had been invested beforehand
(Fig. 2)? According to Henk Ovink,
the Dutch government’s special envoy
for water affairs, every dollar spent on
prevention saves at least four in repair.
And why does FEMA insist that you can
get money to rebuild only if you rebuild
in the same place? Doesn’t the fact that
your home has been washed away at
least suggest that you might be wise to
relocate?

The War on Water
For centuries, then, this was an amphibian nation, living with water in a
pragmatic, even intimate, fashion. Dairy
farmers in watery parts of the country
ferried their cows from pasture to pasture. People who lived along the banks
of the three major rivers knew that when
the river ran high, they needed to carry
their possessions upstairs. When the water receded, they simply cleaned up and
took everything back down—resilience
avant la lettre. People knew and accepted that a place could be different at
different times—sometimes wet, sometimes dry.

As the population grew and the
country urbanized, however, the attitude towards water become more
utilitarian. If you had too much,
you pumped it away. If you didn’t
have enough, you pumped it in. The
Dutch were masters of the landscape.
However, after a traumatic flood
in 1953, in which 1,800 people died in
one night, this attitude turned into a
war on water. The answer to the flood
was a huge national program called the
Deltaworks. In the course of over two
decades, a series of 11 dams and barriers
were built to shorten the coastline and
make it easier to defend in this “war”
(Fig. 3). Rivers were straightened to
make shipping more efficient; lakes were
cut off from the tides to reduce the risk
of flooding; and complex concrete structures appeared to separate sweet water
from salt.

From Macho to Judo
The Dutch have now realized that they
may have won the battle but lost the
war. Things are changing. There are two
major forces at work that have brought
about a sea change in the Dutch approach to water.
Firstly, looking back, they have discovered that centuries of intervening in the

Fig. 4. Rain squares in central Rotterdam, the Netherlands, which were
constructed in 2013 as a way of
combining rain-catchment areas
and pleasant public spaces. Photograph by Ossip van Duivenbode,
2014.

natural water system have had unforeseen consequences. If you squeeze a river
into a straight and narrow shipping
channel, it will overflow when it is too
full. If you cut a lake off from the tide,
it will die. If the city is one unforgiving
block of pavement and asphalt, the rain
will cause huge puddles and sewer overflow.
And secondly, looking forward, the climate is changing. Water is now coming
from four directions: from the sky in the
form of rain in more extreme weather
events, from the west in the form of
sea-level rise, from the east in the form
of swollen rivers as the glaciers in the
hinterland melt, and from below as the
land subsides and seepage increases.
Ironically, at the same time, the country
could conceivably be facing shortages of
fresh water. As the summers get hotter
and drier, saltwater intrudes further inland, thereby threatening agriculture and
possibly even drinking-water supplies.
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So how to respond? This is the subject
of my book. Out with the war on water,
in with “building with nature.” This was
the title of the report of the second Delta
Commission in 2008. The new mantra
is “go with the flow, literally.” Take the
pressure off the system; lower the dikes
in some places to allow controlled flooding, rather than building them higher
and higher. Make more room for water—or, you could also say, give it back
some of its rightful place in this highly
engineered and controlled landscape.
The innovative landscape architecture
firm LOLA Landscape Architects calls
this “from macho to judo.”

Intentional Inconvenience
The idea is simple, simpler than the execution: make more space for water and,
by doing so, improve the quality of the
urban environment and the beauty of the
landscape. Here are some examples.
Our cities have become weaponized
against water. As rainstorms become
more intense and more frequent, there
is nowhere for the water to go. Amsterdam now has a municipal program
called Rainproof, which looks to accommodate water in all sorts of places: on
green roofs, under the sidewalks, in the
gardens of people who have replaced
tiles with grass, and in pocket parks. A
poster child of urban water management
in Rotterdam is the area with the “water squares,” two handsomely designed
basins on a big public square (Fig. 4).
When the weather is dry, they serve as a
basketball court and a place to sit; when
it rains, they are a catchment area allowing rainwater to gradually seep into the
surface water or the sewer. Rotterdam
has another solution, which is invisible:
an enormous subterranean basin under a
parking garage.
In the countryside, the national Department of Water Management, together
with local towns and water boards,
went looking for rural areas that could
serve as spillways when the rivers are
overfull. They found one in the Overdiepsepolder, a lens-shaped area of
reclaimed land with 18 farms. If this
polder were allowed to flood at high
water, then the town of Gorinchem
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upstream would stay dry. The inhabitants of Gorinchem were no doubt more
enthusiastic about this plan than the
farmers, who at first thought they would
have to sell their farms and move. After
years of negotiation with the province,
the water board, and others, it was
decided that some of the farms would
move to large mounds some 20 feet high
(Fig. 5). Along the river, the dikes were
lowered; along the other side of the polder, huge mounds were built with new
barns and houses—but not for everyone.
There were not enough mounds to go
around. Some farmers stopped farming,
some emigrated, and others left in anger.
The solution of the mounds was in itself
as old as it was new: In the north of the
Netherlands, mounds had been built in
the Middle Ages for churches and the
houses of the gentry.
As sea levels rise, the push of the sea
water against the land is making more
and more arable land too saline for
conventional agriculture. Salt intrusion
has already removed enormous amounts
of arable land all over the world out
of production. Agriculture experts are
looking to cultivate salt-resistant plants.
On the island of Terschelling in the
north of the Netherlands, one idea has
seen the light: a salt-resistant potato that
entered the market under the name Miss
Mignonne. Remarkably, the salt does
not enter the tuber itself; it is absorbed
by the leaves.
In 1993 and 1995, the Low Countries
feared a repeat of the terrible flood of
1953. Especially in 1995, the rivers were
so full that they were nearly overtopping
the dikes, which were soaked to the
core. The situation was so dangerous
that 250,000 people were evacuated.
How to take the pressure off the rivers?
The answer was Room for the River,
a 10-year, €2 billion national program
to allow the rivers to expand at high
water rather than overflow. There were
39 different locations, of which the city
of Nijmegen on the river Waal was the
most striking. The city grabbed this opportunity with both hands: It built five
new bridges and a new bypass for the
river along an island with new housing,
and it redesigned the river banks with

stone steps to make this a pleasant public space where people could reconnect
to the river (Fig. 6). In order to make
room for the river, some houses were
bought up, and the owners moved. In
the American context, it is worth noting
that this was done without the government having to exercise its right of eminent domain.
One of the new bridges near Nijmegen
merits special mention. It is a bicycle
bridge designed by NEXT Architects,
which has created several sculptural
bridges. This one has a real relationship
with water: When it is dry, you can bike
over it. When the river is fuller, the flat
part of the path disappears, leaving only
stepping stones, temporarily making it
into a pedestrian bridge. But when the
water is high, the bridge is inaccessible,
with a Loch Ness Monster–like shape
arching up out of the water (Fig. 7). The
idea behind it is to create awareness of
how changeable our landscape is: Sometimes it is wet, sometimes it is dry, and it
impacts our mobility as well. Again, in
the American context, I think it would
be inconceivable that a bridge designed
with intentional inconvenience in mind
could be built with taxpayers’ money, no
matter how much awareness it creates.

What’s Next?
The awareness of climate change and
what it could mean for the Netherlands
is gradually dawning on the general public. But water safety, flood protection, all
those collective “goods” have been outsourced to the experts to such a degree
that the average Dutch person actually
knows very little about the extraordinarily sophisticated systems, with which
the country keeps control of its water
(and control there is, even of planned
flooding as in the Overdiepsepolder).
Few people know how far below sea
level their house is; virtually no one has
emergency supplies stockpiled in case
of flooding. It is a luxury not to live in
fear—but it also makes you lazy.
The next big question now looming
on the horizon of the Lowlands is: Will
“building with nature” be enough?
Water squares, mounds, bioswales,
spillways, floating houses—all very
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Fig. 5. Aerial photo of the new mounds, visible
along the lower waterway, constructed between
2010 and 2015 for farms in the Overdiepsepolder. Photograph by BoschSlabbers Landschapsarchitecten/Your Captain Luchtfotografie, 2016.
Fig. 6. New bridge in Nijmegen, the Netherlands,
by Belgian architect Laurent Ney, constructed in
2013. Photograph by Thea van den Heuvel, 2013.

fine, necessary, and attractive, but is
it not too little, too late? A bit too
incremental, perhaps? Can the Dutch
renovate their houses, or is a major
rebuild needed? Recent forecasts for
sea-level rise have the experts scratching
their heads. For the Delta Commission,
retreat was not on the table. But
gradually that conversation is forcing
itself upon the Netherlands, a highly
urbanized delta where the rivers meet
the sea. Not a very comfortable place to
be now. If the sea level rises by 12 to 15
feet, is this place still habitable?

Some of the most forward-thinking and
imaginative landscape architects in the
Netherlands have been giving this a lot
of thought. What might the Netherlands
look like in the future?
• “Plan B” by LOLA Landscape
Architects sees the majority of the
population, as well as the coastline,
shifting inland. Cities on mounds,
satellite towns on stilts, and floating
agriculture in a giant lagoon, all
connected by bridges and waterways
(Fig. 8). Gouda, now in the middle of

the country, would invest in underwater tourism, and Zutphen will no
longer face the IJssel river but rather
the sea.
• Z
 US Architects devised the Dune
Metropolis, a new raised area in the
urbanized west of the country, thereby
making it possible to return the rest of
the landscape to nature and water.
• A
 study by researchers at the university
in Wageningen currently foresees a
more natural future for the Netherlands. Urbanization will move to the
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east; the rivers will be wider; there
will be new islands in front of the
coast; and the amount of agricultural land will decrease by half. The
amount of dairy farming will shrink
even more, to one-third of what it is
now. And part of the production of
food will move out to sea.
Plans like these are exhilarating and
intimidating at the same time. They
exhibit the skill of the makers of a manmade landscape to think big and to
fundamentally reimagine the country’s
design, its economy, and the way we
will inhabit it. The Dutch do indeed live
on a drawing board. But do we really
want to experience this in our own lives?
And how likely is it that millions of

Fig. 7. At high water, only the stepping
stones leading to the Zaligebrug are
above water. The bridge is then no
longer accessible to cyclists, only to
pedestrians. If the water rises even
higher, the bridge becomes impassable and will be visible only as a Loch
Ness Monster–like arch in the water.
Photograph by Rutger Hollander, 2016.
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inhabitants will retreat to the east unless
forced to by disaster?
In one way or another, it seems, the
Netherlands will regain some of its
former amphibious nature. As so often,
the way forward is often a move back.
Back to a time when the landscape,
literally, was more fluid.
Tracy Metz is a journalist, author,

and moderator, originally from
California but based in Amsterdam,
the Netherlands. Her book Sweet&Salt:
Water and the Dutch shows how Dutch
water management is changing under
the pressure of climate change.
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Fig. 8. “Plan B” by LOLA Landscape
Architects for a possible future of the
Netherlands in retreat from the sea,
2019. This is what the Netherlands
might look like if the sea level rises
so high that the low-lying west of the
country is inundated. The current
coastline will then be only a series
of coastal islands; the light-blue
area will be a lagoon, with urban
concentrations in Amsterdam and
Rotterdam surrounded by water.
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