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The following Design Catalogue is the heart of this book - a collection that abstracts and
identifies the ideas and design approaches from the projects we examined and presents
them in the form of design tools and measures that are transferable to future projects. Thus
it becomes easier for designers to discover appropriate measures for their specific contexts.
To this end, the catalogue groups the design tools into five ‘Process Spaces’ in which they are
applied. Within each Process Space the tools are subdivided into groups of design strategies.

Process spaces

One of the greatest challenges of compiling this catalogue was to distil the common features
from the multifarious urban river spaces we examined, and to summarise them in the form of

a reasonable number of spatial types - it is only by means of such abstraction that it becomes
possible to transfer and apply the many and various design tools to the most diverse design
tasks. As a basis for the categorisation, specific urban river space situations were examined
where the spatial conditions and river processes (from fluctuations in the water level to
morphodynamic processes, see Part 1) are readily identifiable in clearly defined relationships to
one another that vary according to the Process Space. We call these areas of the riparian space
Process Spaces, and make a fundamental distinction between five types.

In Process Space A, ‘Embankment Walls and Promenades’, the banks are very steep and
there is hardly any flood area available. For this reason fluctuations in watercourse conditions
are mainly vertical and morphodynamic processes are consequently excluded.

In Process Space B, ‘Dikes and Flood Walls’, large vertical elements limit the flood area at
some distance from the normal watercourse. Both horizontal and vertical fluctuations in the
watercourse conditions take place, whereby the borders of this Process Space only permit
very small-scale morphodynamic processes.

Process Space C, ‘Flood Areas’, comprises spaces near the watercourse that are regularly
submerged under its horizontal expansion and in which spatial design has to work with these
processes.

In these three Process Spaces A-C no alterations to the water space itself is intended; water
flow fluctuations alone bring about their constantly changing appearance. In Process Spaces
D and E, by contrast, morphodynamic processes dominate, such as the shifting of sediment or
changes to the river’s course; the fluvial dynamics can be read not only in the changing water
level but also in changes to the river itself.

In Process Space D, ‘Riverbeds and Currents’, when the river is not sealed in places, revers-
ible aggradation and erosion processes can happen along the riverbed, with consequences for
the form of the riverbed and also the banks.

Process Space E, ‘Dynamic River Landscapes’, is shaped by processes that are to be
found in natural watercourses. By including the flood areas in the erosion and aggradation
processes, the river can shift its entire course.

In the graphic presentation of each Process Space, the processes that occur within the
space and their limits are indicated in the same way as in Part 1: the flood limit is marked by a
green line and the limits of a river’s self-dynamic development by a red line, while the location
and extent of the Process Space is delineated by a grey rectangle.

Most of the projects presented in this book can be categorised within one Process Space
type, but very extensive projects can encompass several Process Spaces. For example, the
project on the River Isar in Munich focussed on the revitalisation of the watercourse, and
design measures can be assigned to Process Space E, ‘Dynamic River Landscapes’. However,
the project also involved reinforcing the dikes, and this spatial situation comes under Process
Space B, ‘Dikes and Flood Walls' and employs its own particular design repertoire. Within a
single project, then, design tools and measures from various Process Spaces can appear. As
a rule, however, the design tools applied correspond with the Process Space to which the
project is assigned in Part 3 of the book. 38

39
Design strategies The design strategies illustrate ways of responding to river processes
in the design of waterside spaces. They describe an approach or an attitude that the designer

adopts towards the water: for instance, to tolerate it, go with it, divert it, or do many other
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things. Each design strategy combines several practical design tools or measures that
have all been influenced by this attitude.

In Process Space A, for example, all the designs primarily address vertical fluctua-
tions in the watercourse. One design strategy is to shape elements in such a way that
they can be submerged when the water level rises without su’ering damage. They ar e
capable of ‘tolerating’ the rising water. Another strategy is to design elements to ‘adapt’
to rising water levels, as houseboats or floating jetties do. The spectrum of various design
strategies makes it clear how many di'er ent ways there are within each Process Space of
dealing with the respective water dynamics through design. Analysing the case studies
made it possible to identify between four and six discrete strategies for each Process
Space.

Design tools and measures The individual design measures employed on site
were identified using plans, literature, discussions and visits, subsequently abstracted in
the form of transferable design tools and depicted in schematic sections or plans. Design
tools can range from the smallest of measures such as individual seating areas by the river-
side through to large-scale interventions such as the construction of retention areas.

Two significant criteria had to be met before a design tool was included in the cata-
logue: constructive examination of and involvement with the watercourse dynamics, and
multifunctional intervention. Preference was given to tools that responded creatively to
the complex demands of urban water spaces and that could serve as a source of inspira-
tion for future projects. The catalogue makes no claim to be a comprehensive list of all
the possible design measures for watercourses, but is intended to o’er many and varied
suggestions for use in other designers’ work on water projects through its transferable
design approaches and practical examples.

The principle of each design tool is presented with a sectional or plan drawing and
illustrated with a photograph of a project example. Links with page numbers are indicated
under design tool and refer to the projects in Part 3. Vice versa, the design tools listed for
each case study in Part 3, the Project Catalogue, can easily be found in Part 2, the Design
Catalogue, which provides a detailed explanation and identifies other projects using the
same tool.

Combinations of design tools  Hardly any design task for urban water spaces
can be resolved using a single design tool; frequently, several design tools are combined
within a Process Space. Proceeding from the experience gathered through our analysis of
the case studies on combinations that often occur in practice or complement each other
well, suggestions for combining design tools are made in the Design Catalogue. Each
design strategy has a list of recommended combinations with design tools from other
strategies: for example, flood protection walls (B2.1) from the list of B2 (Vertical resist-
ance) strategies can be easily combined with a dike park concept (B1.1 Dike parks) by
integrating the wall as a seating element or spatial organisation feature. The wall could
just as easily be enhanced with mobile flood protection elements (B5.1-5.3) that make
openings and windows in the wall possible.

40
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Leine, Hanover

From a hard embankment edge to a differentiated
riverside area. Through the transformation, the
boundary lines lose their separating character and
a usable transitional area between water and land
emerges. The scope for action is frequently limited

to the steep embankment wall itself.
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Embankment Walls
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Spatial situation Process Space A comprises the vertical, artificially formed embank-
ments often found in inner-city areas. Embankment walls serve both as flood protection
and as riverbank reinforcement. Most of them were constructed centuries ago and thus
exist in the context of a historical town centre or former industrial and harbour areas.
They were the embryonic cells of the town's development, the location of the earliest
settlement where goods were loaded and unloaded from boats. They are to be found

not only on former quays but also along old millraces where hydroelectric power was
and sometimes still is harnessed. One special situation is that of rivers that, after being
completely banished to underground culverts, are now being daylighted.

The €’ect of these high, vertical banks, b etween which the water is constrained and runs
far below ground level, is that rivers have e’ectively disapp eared from the townscape.
The water level at the mean or low water is so low that it is barely noticeable. Neverthe-
less, it is precisely these river settings that are crucially important for urban transforma-
tion and the development of high-quality inner-city open space. Additional physical space
for all these watercourses and their banks is usually limited, and most of the vertical edges
must therefore be retained during restructuring.

Operative processes In stretches of a river located in Process Space A, character-
ised by vertical banks and no flood plain areas, variations in the discharge flow rate are
seen only in vertical fluctuation; any horizontal spreading of the water is prevented. The
flood limit (green line) is thus congruent with the limit of self-dynamic river channel devel-
opment (red line) and defined by a single built element, as the embankment wall serves
both as flood protection and as a riverbank retaining wall. Permitting morphodynamic
channel development is, in these spaces, virtually excluded as a possibility. Small-scale
current variations and sedimentation zones are, however, achievable through installations
on the edge of the channel and by piercing the boxed profile at specific points.

Design approaches The appropriate design tools and interventions for this Process
Space transform its outer boundaries in sections or at periodic points, turning the narrow
boundary line into an interface or a border zone. Restructuring this border area leads
both to a stronger awareness of the river with its fluctuations in water level and to more
di‘er entiated usability. Rising water submerges the zoned border area successively and
thus makes the spread of the river apparent.
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A5.1
Underwater steps

A5.2
Boulders and stepping stones

A5.3
Foreshores

Limmat, Zurich, Wipkingerpark

A flight of steps or a platform whose lowest
step is below mean water level facilitates
uses at various water levels and, especially,
contact with the water. In Zurich, the shal-
low water on the last step o'er s tempting
opportunities for paddling. Such a solution
also presents important safety aspects - as
the distance one could fall from the bank
into the water is very short it is often pos-
sible to dispense with visually intrusive and
obstructive railings or parapets.

Limmat, Zurich, Wipkingerpark 71 166
Wupper, Wuppertal 71 176

Josefsbach and Rems, Schwéabisch Gmund
71188

Limmat, Zurich, Wipkingerpark

Boulders and stepping stones which rise
above the mean water level enhance the
experience of flowing water by making
direct contact possible. On the River Lim-
mat in Zurich, stones have been set several
metres out into the water. They are of
varying height and thus make fluctuations
in the water level vividly apparent. Water
flowing over their rough upper surfaces
creates interesting ripples.

Limmat, Zurich, Wipkingerpark 71 166
Wupper, Wuppertal 7176

Sieg, Siegen 71 204

Guitang River, Changsha 71 232
Maozhou River, Shenzhen 7 244
Soestbach, Soest 7 298

Seine, Choisy-le-Roi

Zones along the edge of a watercourse are
elevated by depositing soil material which
is then planted; sometimes the new sub-
strate must be secured until it is suyciently
colonised by plants, for example with a
geotextile layer. A green riparian corridor
develops along the hardscape edge. Such
shallow, calmer zones in large rivers o’er
ecological stepping-stone biotopes for mi-
gratory fish and amphibians. They are par-
ticularly suitable for inner-city rivers and
waterways with a hard, uniform, boxed
cross section, and are also very aestheti-
cally appealing thanks to the contrast they
provide with their mostly hardscape sur-
roundings. On the River Seine in Choisy-
le-Roi, a suburb of Paris, the shoreline has
been restored at the waterside: a marginal
planting zone serves as an intermediary
between the boardwalk and river, and re-
duces the danger of falling into the water.

Seine, Choisy-le-Roi 7172

Wupper, Wuppertal 7176

Josefsbach and Rems, Schwabisch Gmind
7188

Guadalupe River, San Jose 7228
Soestbach, Soest 71298
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Process Space A: Embankment Walls and Promenades
Allegheny River, Pittsburgh, USA: Allegheny Riverfront Park /150
East River, New York, USA: Brooklyn Bridge Park /152

Elster and Pleifle Millraces, Leipzig, Germany: New Riverbanks 7 156
Fox River, Green Bay, USA: River Decks and Promenade ‘CityDeck’ 71 160
Leine, Hanover, Germany: Leine Suite /1 162

Limmat, Zurich, Switzerland: Factory by the Water 71 164

Limmat, Zurich, Switzerland: Wipkingerpark 71 166

Rhéne, Lyon, France: Berges du Rhone 7 168

Seine, Choisy-le-Roi, France: Quai des Gondoles 7 172

Spree, Berlin, Germany: Bathing Ship 7 174

Wupper, Wuppertal, Germany: Wuppertal 90° 7176

Process Space B: Dikes and Flood Walls

Elbe, Hamburg, Germany: Promenade Niederhafen 71 180

IJssel, Doesburg, the Netherlands: IJsselkade Residential Area 7 182

lJssel, Kampen, the Netherlands: Flood Protection in Kampen-Midden /1 184
Josefsbach and Rems, Schwabisch Gmiind, Germany: State Garden Show 7 188
Main, Miltenberg, Germany: Flood Management Concept /1 192

Main, Worth am Main, Germany: Flood Management for the Old Town 7 194
Nahe, Bad Kreuznach, Germany: Flood Management Concept 7 198

Regen, Regensburg, Germany: Flood Wall and Riverbank Renovation 7 202
Sieg, Siegen, Germany: Siegen - Zu neuen Ufern 7 204

Waal, between A'er den and Dreumel, the Netherlands: Tapered Dike 1 206
Waal, Zaltbommel, the Netherlands: Waalkade Promenade 7 208

Introduction
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Process Space C: Flood Areas

Bergsche Maas, between Waalwijk and Geertruidenberg, the Netherlands: Overdiepse Polder 71212
Besos, Barcelona, Spain: Ecological Restoration 7 214

Bu’alo Bayou, Houston, US A: Bu'alo Bayou Pr omenade 71 216

Ebro, Zaragoza, Spain: Parque del Agua 71 218

Elbe, Hamburg, Germany: HafenCity 7 222

Gallego, Zuera, Spain: Parque Fluvial 71 224

Guadalupe River, San Jose, USA: Guadalupe River Park 71228

Guitang River, Changsha, China: Sponge City Construction Demonstration Park /1 232

lhme, Hanover, Germany: lhme Park /236

lJssel, Zwolle, the Netherlands: Vreugderijkerwaard ~ 238

Kyll, Trier, Germany: Renaturation of the Kyll Mouth 71 240

Maas, Maasbommel, the Netherlands: Floating Homes in Gouden Ham 7 242

Maozhou River, Shenzhen, China: Blueway Pilot Section Construction Project /1 244

Petite Gironde, Coulaines, France: Parc de la Gironde 7 246

Rhine, Brihl, Germany: Koller Island Polder 71 250

Rhine, Mannheim, Germany: Riverbank Renaturation and Lido Restaurant on Reif Island / 252
Seine, Le Pecq, France: Park Corbiere 71 254

Te Auaunga, Auckland, New Zealand: Walmsley and Underwood Reserves Restoration 71 256
Waal, Gameren, the Netherlands: Gamerense Waard Flood Plain Renaturation /1 258

Waal, Nijmegen-Lent, the Netherlands: Room for the River Waal 71 262

Wantij, Dordrecht, the Netherlands: Plan Tij Housing Estate /1 264

Wupper, Miungsten, Germany: Mingsten Bridge Park 71 266

Yiwu and Wuyi Rivers, Jinhua, China: Yanweizhou Park 7 268

Yongning River, Taizhou, China: Yongning River Park 71 272

Process Space D: Riverbeds and Currents

Ahna, Kassel, Germany: Renaturation 71 274

Ahr, Bolzano, Italy: River Management of the Lower Ahr /1 278
Alb, Karlsruhe, Germany: Near-natural Restoration 71 282

Birs, Basel, Switzerland: Birsvital /1 284

Kallang River, Bishan, Singapore: River Revitalisation and Park 71 286
Leutschenbach, Zurich, Switzerland: Restoration /1 290

Neckar, Ladenburg, Germany: Green Ring /1 292

Seille, Metz, France: Parc de la Seille 7 296

Soestbach, Soest, Germany: Daylighting of the Soestbach 71 298
Wiese, Basel, Switzerland: Revitalisation 71 300

Wiese, Lorrach, Germany: Wiesionen /1 302

Process Space E: Dynamic River Landscapes

Aire, Geneva, Switzerland: Ecological River Restoration and Park /1 304
Isar, Munich, Germany: Isar-Plan 71310

Losse, Kassel, Germany: Losse Delta /1 314

Murg, Frauenfeld, Switzerland: Murg-Auen-Park 71 316

Schunter, Braunschweig, Germany: Restoration 71318

Wahlebach, Kassel, Germany: Near-natural Restoration 71 320

Werse, Beckum, Germany: Near-natural Development 71 322
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Design tools

A1.1 Intermediate levels

A5.1 Underwater steps

A5.3 Foreshores

A5.4 Submergible riverside paths
A5.8 Submergible planting
D1.4 Piled stone groynes

D4.2 Living revetment

D4.3 Stone revetment

D4.4 Terraced stone revetment
D5.3 Ramps and slides
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Josefsbach and Rems

State Garden Show, 2007-2014
Schwibisch Gmiind, Germany

River data for project area (at the Rektor-Klaus-Briicke)

Stream type: Mid-sized fine to coarse substrate-dominated siliceous highland river
Catchment area: 163 km?

Mean discharge (MQ): 2.2 m3/s

One-in-100-year flood discharge (HQ 100): 148 m3/s

Width of riverbed: 10-30 m; width of flood plain: 30-50 m.

Location: 48°48'1.70" N - 9°47'28.00" E

The 2014 Baden-Wiurttemberg State Garden Show (Landesgartenschau - LGS) was held
in Schwabisch Gmiind. The core of this project’s overall concept was the redesign and
reconstruction of the urban sections of the River Rems and its tributary, the Josefsbach.

The forgotten confluence  Schwibisch Gmiind, the biggest town in the Rems
valley, is located at the place where the Josefsbach (also known as Waldstetter Stream)
flows into the Rems. The Josefsbach was built artificially in the Middle Ages. With its

7-9 m deep gorge-like profile, it not only served well as a moat, but also as a flood
channel with extremely high flood protection capacity. During the urban development of
recent years, the B29 highway with heavy trayc r ushed through the old town and strad-
dled the mouth, with the result that the river mouth (‘(Gmuind’ in the local dialect) was
covered over with concrete and lost in the trayc noise.

Reopening the ‘Gmiind’  Followed the urban redevelopment concept, buildings
and trayc in the town centr e have been reorganised. In particular, this involved the relo-
cation of the massive four-lane B29 bridge over the mouth of the Josefsbach.

Restoring and revitalising the Josefsbach  To restore the deep-cut Josefsbach
and improve its flow, accessibility and landscape quality, the level of the riverbed has been
raised significantly by filling it in by up to several metres, and the 4 m high weir has been
deconstructed to avoid an abrupt jump. Three rock ramps with gradients of 1:25 to 1:30
help to mediate the di‘er ence in height. Raising the Josefsbach reduced the inclination
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of the previously very steep riverbanks. But due to limited green space on both sides, the
Josefsbach'’s straight water course has been kept within the existing trapezoidal profile.
To obtain maximum accessibility and create a more dynamic space experience, a zig-zag
pedestrian path has been cut cleverly into the river embankment. This not only adds
curves to the straight valley, but also provides seating niches and platforms close to the
water. The previously inaccessible ditch has now become an open river space to enjoy.

The restoration of the Rems  The first reconstruction phase of the Rems started
in 2010. The river cross-section was widened from 15 m to 45 m, and two islands were
created. The existing 5 m deep weir was completely dismantled. To overcome the di'er-
ence in height, a 50 m long rough ramp was built. Rock armour (rip-rap) of white Jurassic
limestone with boulder weights of up to 3 tonnes was installed to stabilise the riverbed
during flood events. Also, a dry weather flow channel with a depth of about 30 cm was
constructed to ensure the river’s functionality. The second construction followed the first
phase with similar measures. The existing riverbed was raised, a 75 m long rough ramp
with white Jurassic limestones with boulder weights of up to 6 tonnes was constructed to
overcome the di‘er ence in height and to provide enough protection against future flood
events. In addition to the hydraulic engineering measures, new riverbank walls and three
bridge structures were built.

1 People walking under the trees by the Josefs-
bach.

2 Schematic section of Josefsbach: submergible
pedestrian path (A5.4) along the creek with
steps.

3 The broad steps next to the submergible path
provide places for visitors to sit and linger.
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River restoration as reactivation leverage The ecologically restored Rems
River and Josefsbach have become river promenades that extend through the densely
built town centre, allowing people to rediscover the town’s history and o’ering a r ange
of recreational facilities, also for the elderly and children. The reopened confluence has
become the new attraction and central stage in the middle of town, with the Ledergasse,
Remspark and the city garden leading to the confluence waterfront. Here, a wide variety
of designed open spaces o'er amazing views fr om each side. The old town centre, previ-
ously cloaked in noisy trayc, is now an attr active and pleasurable focus for citizens and
has once again become the showpiece of Schwabisch Gmind.
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4 Ramps and slides on the riverbed bridge the
longitudinal di‘er ences in height and avoid a
weir and other water facilities.

5 The city centre of Schwabisch Gmiind was
once dominated by trayc.

6 Schematic section of the Rems: on one side
of the river, a wide beach next to the Rems
provides recreational space, on the other bank
a pedestrian path accompanies the river.

7 The sculptural building of the Gold and Silver
Forum stands at the confluence of Josefsbach
and the Rems.

8+9]osefsbach before (8) and after revitalisation
.

10 The city centre, previously ruled by cars (5),
has been transformed into an urban river park.
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Vreugderijkerwaard

Zwolle, the Netherlands

Client: Ministry for Agriculture, Nature and Food
Quality (MLNV); Ministry of Transport and Water
(MV&W)
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Isar
Isar-Plan

Munich, Germany

Client: Free State of Bavaria; City of Munich

Project management, partial planning: Munich
Water Authority, Munich Department for Construc-
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Josefsbach and Rems
State Garden Show
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Germany
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2014 GmbH
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architektur GmbH

Water engineering: BGS Wasser GmbH
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Kallang River
River Revitalisation and Park

Bishan, Singapore

Landscape architects: Ramboll Studio Dreiseitl

Client: Public Utilities Board & National Parks
Board

Engineering: CH2M Hill, Geitz & Partner
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Kyll
Renaturation of the Kyll Mouth

Trier, Germany
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Leine Suite

Hanover, Germany

Client: Rainer Aulich, Hanover
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Factory by the Water

Zurich, Switzerland

Client: City of Zurich, Griin Stadt Zurich
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Water and civil engineering: Staubli, Kurath &
Partner AG, Zurich
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