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ABSTRACT

he planning culture in the Netherlands is based on the experience of building cities on very wet and

soft soils. The design of Dutch polder cities was from early on a balance between land and water for
building site preparation. The relation between technological development and urban development can be
ordered in six phases: natural (-1000), defensive (1000-1500), offensive (1500-1800), early manipulative
(1800-1890), manipulative (1890-1990) and adaptive manipulative water management (1990-). Rotterdam
is chosen to represent the heritage of Dutch talent with regard to the design and construction of water and
land into dynamic cities. This is important because awareness and knowledge about historical principles

makes it possible to draw a line into the future.

Keywords: planning culture, water management, building site preparation, Rotterdam

1. INTRODUCTION

“God created the world, but the Dutch created
Holland”. The Dutch have a rich and internationally
renowned ‘fine tradition’ when it comes to the intense
relationship between urban development and civil
engineering. Their expertise and knowledge of
hydrological laws have helped them successfully
to make land out of water through the ingenuous
technology of polders. The dynamics of the regional
water system, which include groundwater and
rainwater in combination with surface water in a
lowland delta facing the North Sea, is crucial for
the process of development and urbanization of
the Dutch polders. Dutch cities are hydrological
constructions with a spatial layout that is strongly
connected to the division of land and water through
building site preparation. In the Netherlands, the
relation between technical efficiency and the specific
characteristics of the territory, as well as the way
cities and landscapes are designed, is different in
each era.

In the post-war era the characteristics of the
Dutch territory have been altered with the use of
far-stretched technology, and the landscape and
cities are designed with a high degree of rationality.
The natural conditions of the territory are made
subordinate to the thriving principle of a man made
culture, in Dutch the Maakbaarheids principle.
Technology can seem to make everything possible,
but is very inflexible to change. Climate change is
currently putting pressure on the hydrological system
and technical parts of that system cannot adapt with
the change. More severe and frequent rainstorms,
high temperatures and drought are very influential
on the hydrological system; rivers flood or dry up and
rainstorms flood cities. In Rotterdam a lot of attention
is paid to the subject and even a climate director has
been installed, as both threats are present. However,
to be better equipped to handle the hydrological
changes, a clear view on the relation between the
civil engineering and urban design professions that
are responsible for building on wet and soft soil
and balance out land and water is necessary.The
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landscape is the carrier of the hydrological system
and different ways to deal with the conditions of the
territory in order to prepare it for building cities have
never been systematically investigated. A blind spot
is formed by the total lack of attention towards the
fact that the Dutch have built their cities on wet and
soft sail, very inconvenient for building, probably
because it is so self-evident. Only one publication
is available about building site preparation, Segeren
and Hengeveld (1984), which also states that a lot
research is still to be done. Gerald L. Burke wrote
the most important reference about water cities,
The making of Dutch towns (1956), which offers a
systematic typology of water cities, unfortunately
only till 1700.

Rotterdam is an interesting case study to investigate
the relation between urban design culture historically,
and the wet circumstances of the territory. This is
necessary because awareness and knowledge
about historical principles makes it possible to draw

the line of history into the future. The Dutch heritage
and future are based on the relation between
land and water, nature and culture; this relation
determined the construction of the landscape and
cities, and the development of technology, culture
and prosperity.

This paper analyzes urban expansions from Van der
Ham’s (2002, 31) different phases defined for the
landscape, here altered for urban developments:
natural water management (until 1000), defensive
water management (1000-1500), offensive water
management (1500-1800), early manipulative
water management (1800-1890), manipulative
water management (1890-1990) and adaptive
manipulative water management (1990 until today).
For each phase a case study in Rotterdam is chosen
to show the relation between land and water and how
this influenced urban development. This framework
can be formulated into a principle that offers a critical
perspective onto the future.

Figure 1:
The Development of Rotterdam, 1000, 1340 and 1500 (Source: Atlas of Dutch Water Cities)

2. NATURAL, DEFENSIVE
AND OFFENSIVE WATER
MANAGEMENT (-1800)

Until the eighth century, the Dutch lowlands were
uninhabitable marshlands where the forces of water
and wind had free reign. People learned to adapt
ways of living to the wet surroundings. Van Ham
described this period of time until the year 1000 as
distinguished by ‘natural water management’, as
nature ruled over culture (Van der Ham 2002). There
were small initiatives to control the natural landscape
by digging drainage ditches to grow crops in the
fields, but for the people living in the lower Delta
there were no means of protection from the water.
This was manly due to the lack of a community, as
people were living in small groups with little power
in changing the natural conditions.

The Frisians were an exception. They were more
organized in, for example fighting Viking attacks,
and alter nature for their benefit by creating moulds.
This first form of building sites preparation began
in Friesland from 900 A.C. The mounds were
intended as refuges in times of high tides, and the
first buildings on them were the churches, symbols
of community. Later they became larger and
settlements arose.

All settlements in the Netherlands started on higher
ground, along rivers, the sandy ridges at the coast
and on the geestgrond [sandy soil between dunes
and polder]. Settlements expanded in the eighth
and ninth centuries for military, and later economic,
reasons. Villages were created on economic routes
and military boundary lines.



The physical characteristics of settlements during the
time of natural water management have two important
spatial characteristics. First the settlements takes
into account the most geographically convenient
physical circumstances in the region. Secondly this
location must be close to water, but water must not
be part of the layout of the settlement, since that
would make the settlement more vulnerable.

Van Ham placed the change in attitude from natural
water management to defensive water management
around the year 1000, when dikes were introduced
as means of protection (Van der Ham 2002). This
new technology directly affected the location and
establishment of settlements. The dike enabled
water, in the form of a harbor, to be introduced into
the settlement. Many dike and dam cities were set
up in the thirteenth and fourteenth centuries and
the sites were prepared for building by raising them
with debris.

2.1 Dam city

The conceptually most interesting type of water
city of the defensive phase is the dam city, like
Rotterdam, because of its integration of technological
intervention with economical and social structures.
Figure 1 shows the development of Rotterdam. The
first map is around the year 1000; the peat area
along the Maas and the Rotte is still under free reign
of the water. The first mentioning of the settlement
‘Rotta’ is in 1028, but centuries before that there were
people living on the banks of the peat river Rotte,
where it flows into the river Maas. In the second
half of the eleventh century the first dike ring was
built, but it did not offer the enough protection and
the settlement Rotta was lost. In an article about the
Rotte and its first settlement, Guiran studied the soil
build-up and proved that in the first half of the twelfth
century, people had already started to use piles and
mats of woven ash wood to prepare sites for building
(Guiran 2004, 91-97).

Around 1270 probably the third dike ring - the
Schielands Hogezeedijk - was already built, and
the dam was constructed where it crossed the river
Rotte (Van der Schoor 1999, 21). Dam cities were
established in the most rewarding places where
smaller rivers flowed into a larger river. A dike at
these points was the most important requirement
for the creation of towns in the polders, because
soil compaction and subsidence made these areas
vulnerable to flooding. The dam had a water-defense
function, but with a drainage sluice it also took care
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of discharging river water from the smaller river onto
open water. A combination of the scouring effect
of the sluice water and the tidal movement were
cleverly used to maintain the harbor at the correct
depth and make the town accessible to seagoing
ships.

The economic importance of water transport
between the sea and the hinterland was embodied
in the dam with its drainage sluice; the dam and
sluice became the heart of the city. The drainage
sluice was able to accommodate only relatively
small ships, and the cargo from larger ships had to
be transferred or traded on the dam. The dam would
become a market, and the peat river estuary outside
the dike a sheltered harbor. The dam town and
the polder were therefore bound closely together,
not only hydrologically but also economically and
socially. In Rotterdam the central social venues on
the Middeldam, like the city hall and the house of the
Count of Holland, were the spatial expression of this
(Van der Schoor 1999, 21).

The principle adaptation in natural and defensive
water management offers a critical perspective onto
the future. Living directly with the forces of nature
offers quality and beauty that is maybe lost in trusting
technology.

2.2 Polder city and Waterstad

Windmills came into use on a larger scale around
1500, marking the technological transformation to
the next phase of offensive water management.
This phase is characterized by a new, pro-active
attitude towards water as people started to develop
technologies to control water management
conditions. With this new mechanism, larger volumes
of water could be moved, and a more effective
method was offered to keep larger scale areas and
the cities dry. The power of uniting the mills with
new hydrological instruments, such as sluices and
dams, changed the approach towards the water
from defensive to offensive. The establishment of
the Republic of Seven United Provinces and its
army socially underpinned this technological unity by
establishing the place where knowledge about wet
and soft soils was developed. The power of political
unity represents an enlargement of society, city and
water systems; the protection of a plot grows into the
protection of a polder, the protection of a polder into
the control of whole rivers. The phase of offensive
water management is the phase of the polder city, the
literal representation of the power of political unity.
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The settlements of the two first phases, mould, river,
coast, burcht, geestgrond, dike, and dam towns, form
the first important characteristic of the polder city,
the higher level ‘dry core’ on which the settlement
started. Prosperity and growth led to expansion of
the surrounding wet soil, derived from peat or already
prepared for cultivation, but not yet prepared to be
built upon (Burke 1956).

Of the various dry cores on which the peat polder
cities were developed, the dam town is the most
meaningful. One could say that dike residents,
who lived alongside a peat bog and controlled the
water by building a dam together, were conceptually
ahead of the peat polder city dwellers. This is where
a second important characteristic can be seen: the
need for ‘strict control’ as the expansion of the polder
city needed to be realized cautiously. First, the size
of the expansion needed to be determined, which
needed to comply not only with the requirements of
that time, but for centuries to come as well. Secondly,
a technical plan was needed to ensure that water
could be discharged and controlled, and that city
canals maintain a constant water level. In most cases
expansion was initiated by building an encircling
outer canal, which was connected through the outer
area by means of a sequence of parallel canals.
The outer canal was primarily built for drainage,
but also had a military or defensive function and
a transport function with access to warehouses
(Burke 1956). The water level of the canal system
was regulated and excess water discharged by
means of sluices and windmills. Then, the reclaimed
land needed to be raised to the required protection
level, consolidated and prepared for building. Mud
excavated from the canals was used for raising
the land level, and was supplemented by fill, which
often needed to be transported from far away. In the
ground, long foundation piles were driven in order to
stabilize the housing in the deep-set stratum of sand.

Since the mid-thirteenth century, a dike stretched
out along the Hoogstraat (High Street) in Rotterdam,
with a dam in the Rotte providing the settlement with
its name. The Rotte and the dam came under the
control of the Water Board of Schieland, established
in the thirteenth century (Peilbesluit). Before the
invention of the windmill, only direct discharge into
the river could keep the water in the polders at
the most convenient level for growing crops. The
discharge rivers all flow through the settlement in the
same north-south direction, steering the way the city
developed. Also, roads were laid out at right angles
to the river (Van Ravesteyn 1928, 114).

When the settlement was granted town privileges
in 1340, its burghers needed a ring of protecting
water and two moats, Coolvest to the west and
Goudsevest to the east, gave the settlement its
characteristic triangular shape (Van Ravesteyn 1928,
134). However, polder expansion turned out to be
less attractive then the waterside where business
centered along the Maas. So instead of building into
the sinking polder like Amsterdam did, the people
of Rotterdam decided to expand the city into the
river Maas. Already in the thirteenth century people
started to use the salting outside the dike for harbor
activities (Van Ravesteyn 1928, 105). The layout
of the new part of the city was very simple and
before the sixteenth and seventeenth century there
was actually no plan. The houses grew together
following the shape of the river and the harbors.
Parts were inside the dike and parts outside, making
dikes important urban elements of the layout (Van
Ravesteyn 1929, 22).

The simple layout is directly related to the costs for
building site preparation; the wider the house, the
more expensive the foundation. The importance of
the harbor is represented by its size. It was made
very spacious, which has been useful when the
ships grew larger and larger far into the nineteenth
century. The result was a spacious Waterstad that
had a high quality of space and a clean water),
environment, especially compared to the dense inner
city north of the Hoogstraat. It was taken for granted
that the Waterstad, located outside the dike, was
vulnerable to flooding from the Maas. Meanwhile,
space and clean water became more problematic
in the inner city every century and especially when
industrialization took force (Van Schoor 1999, Van
Ravesteyn 1929, Schadee 2000).

The phase of offensive water management is based
in the principle of fertility. The Dutch Golden Century
produced great prosperity, social coherence. The
power of unity is evident in the building of beautiful
hydrological cities and is the phase where the
Dutch planning tradition is born defining the genius
of cooperation, looking ahead, and balancing nature
and culture.

3. EARLY MANIPULATIVE WATER
MANAGEMENT (1800-1890)

The phase of early manipulative water management
was kicked-off by the new power of the steam
engine. Industrialization turned Dutch cities into
places where people concentrated around jobs in



the factories and the ever growing harbors. The
social and functional change of cities in this era,
where people from the country-side were suddenly
packed together in dense neighborhoods, cannot
be underestimated. The new steam power started
a scale enlargement and acceleration that is still
going on today.

After the defensive and offensive phases, the new
power now made it possible for greater intervention
in the water system. Water could be moved in
a controlled way with greater power and the
movements. Everything became possible, from the
building of channels, the closing of sea arms and
the artificial lowering or raising ground water levels.

The contour and layout of all the principal water city
types that were prior expansions of the polder city
were preserved far into the nineteenth century. After
the Golden Century, when most of these expansions
were built, the Republic suffered from political decay
and economical stagnation and later the French
invasion. This downward development ended in
1814 when the monarchy was instated, but only after
1850 did city development restart again.

Figure 2:
The Waterproject (Source: GAR)
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3.1 Waterproject

The first large scale city development in the
Netherlands was the expansion of Rotterdam with
the plan called Waterproject designed by military
engineer and city architect W.N. Rose (1801-1877)
(see Figure 2). The expansion was interwoven with
the new water task of the city; many people died
from cholera due when the water in the inner city
became contaminated. In the dense city the river,
canal and ground water was used for everything,
producing a very bad smell and an unhealthy living
environment.

Rose’s answer to this problem was an independent
water system for the city, independent from the
countryside where the water management goals
had very different aims. Rose, together with
landscape architects J.D. and L.P. Zocher designed
the Waterproject as an ingenuous plan combining
the preparation of the surrounding wet and soft
polders together with a new water management
system into an integrated urban design.
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