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ABSTRACT: Amsterdam has a long tradition in which battlingiagt the water has become integrated in
the city’s design. But fast growth, pressures dfanisation and far-reaching climate change haveemad
matters more complex. A new plan of attack is remliformulated by water managers, political
administrators and designers. The pilot project t&an Amsterdam’s South-East District’ assessed to
which degree ‘designing research’ can help to stilisscomplex issue.
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A widely representative working group, includingstMunicipality of Amsterdam, Waternet and the
landscape architecture department of TU Delft,istidn a number of designs to integrate water g&aad
water discharge directly into the spatial planningcess(image 001)

image OOlwater trouble

In the Netherlands, the underlying landscape laysi] composition and the related water
management techniques were guiding for the pre-waan planning of settlements and their later
expansion. The city of Amsterdam started at therbanks of the peat river ‘Amstel’. Later extensiovere
following the patters of the agricultural allotmepattern. Spatial planning, urban planning and wate
management went together hand in hand. Howevesr #fe Second World War, as the great post-war
building spree got underway, water became a leswritant consideration in spatial planning. Water
engineering had developed to the stage that waaeagement was almost always carried out underground
out of sight, and the solutions were adapted tgrammatic demands.

Due to climate changes we are forced to realizé¢ khadern engineering techniques for water
management are nearing the limits of their capa@iyace for water storage is needed. But increasing
population density, restructuring and the transtiram of living and working areas are occupying the
available space. Urban growth in Dutch lowlandisits highly dynamic and should create possibdgifior
attractive water designs. As we learned from that, peater can contribute to the public realm anleisides
that part of a network and therefore able to liitik and landscape.

The research began with an extensive analysiseofviiier system in Amsterdam Southeast as part of
the underlying landscape layer. Possible solutfmnsvater storage and slower discharge of waterewer
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visualised in drawings. These prototypical drawingse categorized in a toolbox. It illustrates hdesign
principles for designing with water can be appl¢darious scales, depending on the underlyingsieanak.

The toolbox worked like an instrument to understéma context and played a dual function in the
process of finding integrated design solutionstfa South- east district of Amsterdam. By drawitanp
for the area the toolbox was on the one hand usedstarting-point for the design research andcerother
hand sharpened by the research by design. This lilg@vheel effect on the process. By promptly drest
visualisations of possible solutions, it was easiezommunicate with outsiders as well as involpadies at
the municipality(image 002)
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image 002Southwest Amsterdam - three different landscapest polder, peat river, lake bed polder

Making the Dutch Landscape

The Dutch landscape is the result of a long steiggth nature. The inhabitants of Holland have
worked with care and devotion for centuries on ¢h#ivation of their delta, turning it into a laradpe
where they feel at home, an inalienable heritade Dutch landscape mirrors the history of the mate
long battle for freedom and independence. It isradipct of organizational talent, business acumen,
enterprise, science, technology, artistic feeling a though not everyone today would agree — a ¢pga
of nature.

The Dutch landscape has become a tradition andtike fground for urban design and architecture.
This so called ‘Fine Dutch Tradition’ has been famaince the 17th century, and has helped to define
position in the international business world ofapdThis tradition is based on a dynamic approacting
landscape. New land is not just created once, lautynimes. Reclaiming land from the sea, creatiegy n
polders, peat digging, building dykes to cut offnarof the sea, land consolidation and that majuwdf
prevention project of the last century known asDietawerken have led time and time again to teatan
of a new balance between nature, technology arndreulimage 003)
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image 003polder map - by department of landscape architectur

Unhidden truth

This landscape approach was sturdy enough to acodats and critically review the fluctuating
influence of nature (such as tides and storms) masl agricultural, infrastructural and town planning
programmes. But this is no longer the case; we haaghed another critical point in our history. Huéder
system that gets rid of undesired water by pumiioff is at risk of becoming a victim of its ownacess as
ground levels subside, sea levels rise and protbrperiods of drought become more common. The
marginalization of agriculture and scale increaseshe remaining agricultural areas are leadingato
disintegration of the landscape, while the incnegsicale and intensity of urbanization are havirsjnalar
effect. In the cities the surface gets more andensealed by the need of streets and maintenarestfreed
squares. In the water management maps of 185098@littbecomes obvious that the water system cliange
a lot! The first map shows how water system and poldexcttre match of the second map shows how
through city development and the growth of infrasture the logic is disturbed. The underlying cdtu
landscape is not visible anymore. This means thatemwhas to overcome a large distance before the
overcapacity of water can flow into the discharggtem, the ‘boezem{image 004, 005)

! Waterpilot, “Sterk Water”, januari 2009
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image 004 water management, map of water board 1850
image 005 water management, map of water board 1930

Already in 2003 thaVater Management Committee for theé' Zlentury pointed out that water has
more and more a spatial claim on land and therefotdd not only be managed by the water management
alone, it had to become an integral part of towd aountry planning. In principal the existing water
management system in the Netherlands is a civilneeging system that was created to meet the ogantr
agricultural demands. Because land use is changimjpbecause reorganization is also needed fromrbaan
perspective, the opportunity has arisen for ndttechnically renewing the existing water managemnsgstem
but also for making the question of landscape ipo@tion and design more explicit and more meauningf

Reading the polder

In the Low Lands (land below sea level) we diffeéiaie two polder types; the lake-bed polders and
the peat polders. As early as the eighth centuggsaof peat were being drained and overlaid wighichof
drainage ditches and prepared for farming andese¢tht. Peat polder regions thus qualify as a ‘calltu
landscape. Their elongated tracts of land reflettedright of farmers to annex drained tidal maastl
adjoining their own land (called thiecht van opstrek Initially, peat reclamation relied on naturahiirage,
with valve culverts used to connect ditches withtpghannels or watercourses. When peat levels began
sink as the water drained away, pumping statioare necessary, and peat dikes were built in doder
prevent surplus water from flooding drained ardakake bed polder used to be a lake, which was wégn
the result of peat extraction. To construct a lakd polder, the area is first enclosed by a dikbuiting a
ring canal. The water is pumped out off the lakeriBchanical mear'sDrainage ditches are dug in the new
land — mostly fertile clay — to transport watertl® main canal, which usually lay centrally alomg t
polder’s long axis. Pumping stations carry the wétam this main canal to the ring canal and/oeresir,
from where it flows out into the sea. The procesplies a never-ending need to pump, since the edlain
area is both at a lower level than the surroundtimgl and below the ground-water level. Today, lakd-
polders rely on electrically powered pumps to keeger at the desired level and to get ride of tia r
water.

The deepest polder in the Netherlands lies at abanéters below the Amsterdam Ordnance Datum
(Normaal Amsterdams PeiNAP). The reclaimed landscape was thus transfdrimi a polder network,
lined by dikes, in which water levels are reguldtetependently of the surrounding afea.

2 comissie waterbeheer, “Waterbeleid'2deuw” (WB21), 2004
®Reh, W., C.M. Steenbergen, D. Aten.,“Sea of Lartichting Uitgeverij Noord-Holland, 2005
“ Bobbink, 1., “Land Insight”, SUN, 2009
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Investigation of locus

Within the Zuidoostlob we are dealing with two difént types of polder landscape: the peat poldiér an
the lake bed polders. Next to that the peat rigerpart of the outlet system is taken as a sepeastgory.
This is done to make the toolbox easy in use. Tatemsystem itself in a polder consists of differenter
elements, like ditches, a channel, dams ad pumash polder is divided into several parts with dligh
differences in water level (peilvakken). The diffece in water level echo the relief in the polded are
articulated by a water stair. Again on the watenaggment maps it becomes clear that the watertsteuit
the cultural landscape is more dense and at leash® map much more visible with lot of dams. In de
Watergraafsemeer and the Bijlermeer, two lake l#dgps the main waterlines play a structuring iol¢he
city layout. Large sand addition erased the oldhdis. The hierarchy and the form of water elemiensslake
bed polder is different than in a peat polder. Tdlee bed polder is drawn on paper and performednas
collective project, whereby the exploitation of theat polder happens after deliberation on sitef &in an
individual base. In that sense one could say tiepeat landscape is a medieval landscape.

To use the genesis of each polder in the transfiwmaf the waterscape makes each site more specifi
flexible and sustainable. To reach this goal thmareyement of functions need to be integrated. @uédcsay
from a landscape architectonic point of view; wat@n become (again) the visual carrier of the Ddkatity.

Waterpilot ‘Zuidoostlob’

The Southeastlobe of Amsterdam is one of the fitteerolobes in the lay-out of the city plan of
Amsterdam, the so called finger city. The areanstarms of the landscape layer, urbanisation and
administrative vey complex. Boarded by the peatrrive Amstel and the Diemer and a beautiful laruksca
which is already quite intensively used for redmatAs part of a dynamic urban field the open spaithin
the lobe is under pressure. Densefying, recongtigictransformation of living — and working areaakas
the planning process very complex. This asks moderaore from the water management. The municipality
initiated the water pilot as a way to make all @sitalso the private investors aware of the pdisb and
advantages of the integrated water degjigmage 006)

06map of high differences - by S. Nijhuis

iage
Methode: the toolbox

The water system is as explained before for citgaiors and citizens and even designers an unknown
terrain. After the analysis of the location, pobsibolutions for water retention and water dischasgstem
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were listed and put into relation to the polderetyr the peat river area. Lots of studies andetkeowledge
is used, were already performed but never werdeatlep soil types and existing water forms as pérn
identity.

Within the renewed system rainfall, preferable $tiduave the possibility to filter into the ground
and/or be kept close to the place where it dropslaxly be discharged. One of the conclusions drawn
Habiforunt is that it will be essential to find space fommaater storage within a given area. Four such ways
of water storage are distinguished. First the supfiirage: the retention of rainwater falling igigen area,
for as long as possible. Secondly the seasonageostoring of water during the winter monthsrider to be
able to use it in the spring or summer. Thirdly geak storage: the temporary storage of water dieroto
prevent flooding elsewhere and fourth the disasterage: the incidental storage of water deriveainfr
drainage pools or the main drainage system in dodavert critical flooding. Possible design modelsneet
these demands includeextra water storage in diked areas to either sfdeide water drainage channels in
our case along the peat riv@pergingsboezem); intake polders, entire poldemrsnaked for use in an
emergency(inlaatpolder); inner polders, or special areagolider earmarked and appropriately diked for
emergency water storage use (binnenpolder); widevagdrcourses subject to a flexible water leveiqyol
(verbrede waterlopen en flexibel peilbeheer); nakes and new marshland (nieuwe plassen en moeards) a
storage polders in city peripheries (bergingpoldate stadsrandjimage 007)
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image 007elements of the toolbox

The toolbox consists out off design elements witigh store or discharge the water, but at the same
time integrates into the spatial environment ane fikemands for new programme. The solution shoeld b
sustainable and connect to the larger water systerthe toolbox next to the three landscapes differ
scales of design are introduced: city, park anddaape. Possible water elements are studied inofdbbse
places in the ‘Zuidoostlob’ of Amsterdam. In thbl&a which gives a clear overview it becomes obsithat
not all solutions fit everywhere. Water can be ddtriced into the design of building, as part of
infrastructure can play with the change wfater leve] used in the form of water lineor awater surface

By building a house or a public building water is always ifreol. We have to deal with surface water,
ground water and sewer water; the architect ofilibg needs to think about al of them. It's preifele that

® Habiforum ‘in ‘Leven met water’, 2002
® Gerritseret al 2002; Hoekstrat al. 2002; J6kdvi, Kuin, & Penning 2002; Penning & Seenberg 2002
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the rainwater is disconnected from the sewer, lushgugh already quite common in the municipality of
Amsterdam. Regrettable this is not part of theiggctonic expression.

Streets, bike lanes, walking path, sidewalks andusgs are part affrastructureand cover a great amount

of the public space. Here the new water manageoangain a lot. Rainwater should be captured on the
surface and become part of an integrated desigrex@ample water on highways can be collected aend th
filtered along the road in reed purification befdres release into the ground water.

Manipulation of thewater levelor playing with the fluctuation of the seasonaltavahas a strong
effect on the space. It directly influences thevgtoof crops. At the same time it's a way to subsei
dryness in the summer. Within the build area flattin of the water level is undesirable. A lot afldings
are built on wooden piles; they have to be conskimghe ground water level, if not the piles wilitten
away, the houses will break.

Gutters, trenches, ditches, channels, canals aedsrare crucial to the water system. Thesger
linesfulfil the important job of draining, irrigatingnal storing water in the landscape. Made water lares
Holland is full of them are mostly designed in ayiechnical and pragmatic way. Despite of thay thiay
an important role in the attractiveness of a spBgebeing aware of this designers can take advantage
to the form the visible waterline can show the vitogkof the water system and is able to conneceudfit
scales.

Lakes, water basins, pools and ponds are attracteesirists and recreationists. Besides that tzay
store a lot of water and make an environment &t and other water related animals. Lavgter surface
introduce open space and can for example be usgdrassition zone between city and the rural areas
(image 008, 009, 010)

image 009ake bed polder: earth mount: city — park- landscap
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image 010peatriver: floating: city — park- landscape

In the toolbox different design principles of watkssign, depending on the landscape layer, assllist
on different scales. Some of the solutions arealsly not suitable in every landscape type. Aspetthe
urban regulation as a municipal boarder are nartatare off. They don't fit in the concept wherehg
underlying layer of the polder landscape formspbimt of departure for durable water designs.

(image 011)
Toolbox designing with water
peat river lake bed polder peat plder
city prk larrdscape cify park landsoape ity prk larrdscape
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on piles X
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image 01loverview of the toolbox
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Conclusion
The toolbox had during the design process severations. Students made with the help of the
toolbox plans for a given location in the area withknowing all the technical backgrounds and detnafi
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the site, specially the water management demariusy Tised the prototypes as a tool for the reseatub.
was done in a systematic way from a spatial progratit perspective, since the students were arcthitec
students. Through testing the prototypes in thigdabey were sharpened and at the same time makoif

the location. The research by design inspired nmaople in the municipality of Amsterdam. Througle th
water plans the communications between the diffgvarties of the pilot project became eaJhe different
professions started to speak the same langyiagegege 012,013,014,015)

|mage 013park deS|gn — more water b‘

! Waterpilot, “Sterk Water”, januari 2009
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image 014function of the water fluctuation
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image 015situation of the park

The research is part of the sub- programbwtch Lowlandsin the department of Landscape
Architecture in Delft, which addresses the implatithitectural quality of the man-made ‘polderssapehe
territory of the Dutch lowlands is seen as a delforatory, generating knowledge on worldwide tjoes
of water management. The Fine Dutch Tradition iihgcas a framework for landscape design that
integrates civil engineering, architecture and orbavelopment. By investigating the Dutch lowlarids
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their specific geographic and cultural context \aa cecover spatial knowledge and approaches towdtal
contemporary design issues. Dealing with the watel the transformation of valuable landscapes dsopa
the city.

Water in the Lowlands is an essential part of thedscape; keeps it dry, in summertime wet,
structures the land and connects al the polders.'Gdezem’ (outlet system) could become the commexdt
city and landscape, waterways could function (agasninfrastructure and could easily be transformeala
green- blue network. This approach will surely citmite to a rise of spatial quality. Further resbais
necessary and as experienced in the pilot progegieration inevitable.
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