Sustainable Architecture, Ecologically sound
Urban/Rural Planning and Biodiversity:
Thoughts about a climate-proof ecopolis.

Plea for the lobe-city.

Some guidelines for applying ecosystem services
In urban and rural planning.

How blue-green networks within urban areas can improve biodiversity,
city climate conditions and the urban water management.
How a judicious public-private mix can serve an ecologically sound water
management and thus help to maintain and repair
biodiversity in (European) urban areas.

Key words:

climate-proof urban and rural planning - ecopolis - lobe-city - urban biodiversity - ecosystem
services.

Author: Erik ROMBAUT (MSc. Biology).
Asst. Prof. Em. KULeuven (Faculty of Architecture)
ecology and environmental sciences
erik.rombaut@scarlet.be
erik.rombaut@gep.kuleuven

University of Leuven, Faculty of Architecture Odisee Technology campus
(department: Hoger Architectuurinstituut Sint- Gebroeders de Smetstraat 1
Lucas) B-9000 Gent

Hoogstraat 51, B-9000 Gent Tel. + 32 (0)9 2658610

tel +32 (0)9 2251000 Belgium

Paleizenstraat 65-67, B-1030 Brussels
Tel. +32 (0)2 2420000
Belgium

Spring 2016



mailto:erik.rombaut@scarlet.be

(O TH [0 g =T o PP PPPT PPN 3

I 01 o o {1 Tod 1] o SOOI 3

1.1 The €COUBVICE MOUEL......uuuiiiieeiieeeiiee e e e ettt e e e e e e e e teaa e e e e e e eeetaaaaaeeaaaeees 4

1.2 The eCOlOQICAl TOOTPIINT. .....uueiiiiiiiie s 7

1.3 Ecology: a holistic and process-based approach ........ .. 9

1.4 ECOSY SIEIM-SEIVICES ..ttt s 9

2 Anthropogenic added dynamics: human activities versus biodiVErSity ..............eeeeveeeeeeeeeeieeiiineiennnns 11

2.1 Abiotic ecological conditions have to be designed in sustainable gradients.................ccceeee. 11

2.2 About processes as the cause of patterns (VAN LEEUWEN, 1966)...........cccceeviiiiiiiiiiinnninnnnnn. 13

3. Three main strategic decision fields: the eCOpPOliS-Strategy..........uuuuuuereureerreeerieeerirereereeeeeeerereeeeeeanes 15

3.1 Sustainable (water)flow-management (the responsible City). ... 16

3.2 Sustainable urban areas (the liVING CitY) ....cooeeiiiiiiie 20

3.3 Sustainable organisation (the partiCipating City)........coeeeieiieiiiiiee 22

G T0C T80 [ o1 1o o (3 T4 1 o PR 22

3.3.2 Participation in private building communities (citizen building groups) in Germany. ...... 23

4. Building stones for an ecologically sound urban development. .......ccoo e 25

4.1 TREIODE-CILY. oo 25

4.2 Need for a public-private gradient to restore biodiversity and social cohesion. ......................... 32

4.2.1 Public-private gradient in the green urban areas (the gardens) .........ccccceeeeiiiiiii, 32

4.2.2 Public-private gradient inside the buildings and between the buildings......................... 36

4.3 BlUE-Green-DUIAINGS .....ccoiieeiiiie e e e e e e e e e e e e et e e e eaeeeeeeannaeeeaeeeeenennnn 44

4.4 Green iNAUSEHAl BIrEaS........cooi i it 48

LI O (o157 [T T = 0 =T 51
5.1 The lobe-city versusthegarden-ci t y6: compactness vVve.s.s.us..ebhlergy an

5.1.1 The lobe-city versus the garden-City ............ueeiieeerieeeiiiin et e e e e e e e 51

5.1.2 COMPACINESS VEISUS ENEITY «.eeevruneereruneeretuneereetuseereennseereseereanneeeennaernrnearesneereenans 52

5.1.3 The need to mix functions: congruent findings from ecology and sociology................... 55

5.2 The lobe-city versus concentric expanded cities: urban biodiversity........cccccceevvivivieeiiiiiineenneee, 55

5.3 PUDlC-Private gradi@nt.........coceeuiieiiiiie s e e e e e e s e e e e e e e e e e e e e e e e e eeenne 59

5.4 Restoring social diversity within a lobe-City CONtEXL........oviiiiiiieeiiiiee e 59

6 Conclusion. Towards climate proof urban development with the lobe-City. ..........eeeiiiiiiiiiiiiinenn. 61

6.1 Building stones for an ecologically sound urbanisation ..............ueeerieierieeeiiine e e e e e 61

L0t R 1Y (= TR PPPTRS 61

6.1.2. o T ) 61

L0 0 O I - | 11 61

6.1.4.  Raw MaterialS @nd WASLE .........uuuuumuuuiiii s 61

6.1.5. Fauna en flora, landscape, €COSYStEM SEIVICES. ...uuuiiiiieiiieriiiiiiee e e e eeeiiiee e e e e eeeeeeenas 62

6.2 Towards climate proof urban development with the [0be-City ........ccovviiiiiiiiiiiiii e, 62

A 1T = (= PSP PPPPPPPPPPPR 63



0 Summary

How to achieve a sustainable design for a city? What are the key elements?
Here are at least two critical elements:
1. Green space which should surround the town and penetrating right into and through it.
2. Transport which should be planned to reduce dependence on the private car, through
maximising public transport access, related to land use planning (Sir Peter HALL, 2006)

Cities are generally regarded as the cause of many ecological and social problems.
Can they, in the future, also become the source of solutions? If so, what are the best
strategy and the best urban model for achieving these goals?
This paper presents a number of eloquent and inspiring examples of ecological
residential neighbourhoods, ecovillages and green industrial parks in European cities.
The creatiopullfi @a diesmemidn interior spaceo wit
buildings and in the green areas of residential neighbourhoods (through a judicious dosage
of the public and the private) seems to be the urban planning key and strategy for solving
both ecological and social problems. There is no doubt that when these green semi-public
areas are inter-connected to form a blue-green network with the right ecological conditions, a
surprisingly high biodiversity can be preserved in an urban environment.
Whether or not such an approach will strengthen the social diversity in urban areas
depends, among other things, on the extent to which one resists the tendency to close these
semi-public environments (that is, to privatise them) and to transform them into an urban
eco-ghetto.
To conserve urban biodiversity, the fi | o-b ie t spams to offer the best prospects.
This was developed as an urban model in the first half of the 20™ century, in most cases as a
reaction to the concentric growth of towns that was regarded as suffocating (GIELING,
2006). It is characterised by blue and green fingers (wedges) in which one can find
countryside-f eat ures penetrat i-oitgd.d eAenpo nign toot htehres , i It chbee e X
for K°ln (1927) in Germany and the Afinger pl an
based on this concept. To var yciingy od engarse easl,s ot heempn
the general plan to extend Amsterdam (NL-Amsterdam AUP, 1935) and in cities as
Hamburg, Stuttgart, Berlin, Freiburg im Breisgau, Frankfurt am Main (Germany) and
Stockholm (Sweden).
This lobe-city model seems to be interesting, because the built-up areas can profit
from important ecosystem services (HASSAN et al., 2005), produced in the blue-green
fingers. One can think about lowering urban temperatures, maintaining the small water-
cycles by moistening the air, producing oxygen and capturing CO,, capturing particle air
pollution, supporting conditions for recreation and food production (CSA, community
supported agriculture), absorbing storm-water surpluses, carrying urban biodiversity etc.
In this paper we will focus owatetnhaen atgheenmeen t e c
That means that other very important topics, such as waste management, traffic
management and of course energy management will not be tackled in detail here

1 Introduction



In September 2015; 193 governments have agreed on 17 Global Goals For
Sustainable Development ( S D G dhss)is a UN-17-point plan to end poverty, to halt climate
change and to fight injustice and inequality by 2030. The Global Goals are the biggest
attempt in the history of the human race to make the world a better place. It is a to-do-list for
the planet that will only be achieved if everyone plays their part (http://www.globalgoals.org)

Global goal 11 is dealing with sustainable cities and communities and aims to make
cities and human settlements inclusive, safe, resilient and sustainable. In this paper we want
to contribute to targets of this Sustainable Global Goal 11 (SDG 11), which can be found
under http://www.globalgoals.org/global-goals/sustainable-cities-and-communities/

THE GLOBAL GOALS

For Sustainable Development

QUALITY
EDUCATION

1 PARTNERSHIPS
FOR THE GOALS

Figure 1: 17 Sustainable Development Gals(SDG) of the UN, to strive to by 2030.

The aim of the ECOPOLISstudy of TJALLINGII (1992) was to find answers for the
environmental problems of urban design on an international, a national and a local scale.
The study was financed by the Dutch National Planning Institute and lead into a report titled:
'Ecologically Sound Urban Development'. In 1996 Tijallingii made out of his thoughts a
doctoral thesis at the Delft University of Technology (TJALLINGII, 1996).

Meanwhile, this ecopolis-theory penetrated in a lot of study-reports: as a guideline to
build an ecopolis in municipalities, as a scientific hypothesis and thinking-framework which
reveals a lot of interesting research. But it's also a good teaching model to explain students
and a wider public what a sustainable city (= ecopolis) is and how it can be accomplished.

In this presentation we explore the thoughts of Tjallingii and illustrate them with
examples throughout European cities. We want to make clear that this ecopolis strategy (see
onder) can inspire humanity to find ways to achieve Sustainable Development Goal 11.

1.1 The ecodevice model

Each ecological insight starts with the recognition that all human activities depend on
an intact biotic level: humans need plants to feed them and to provide them with oxygen. But


http://www.globalgoals.org/
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plants and animals need good abiotic ecological conditions such as water, sunlight, minerals
in the soil etc. That means that the abiotic sphere dominates the biotic one. Humanity
obviously has a very vulnerable position in ecosystems

Figure 2 illustrates this dependency clearly (SCHROEVERS, 1982).

—————————————————— Abiotic level

l

______________________ Biotic level

_________________________ Cultural level
(Human level)

(Each arrow ====) means:
dominating over, determining for)

Cosmosphere (A) == atmosphere (A) == hydrosphere(A)== lithosphere (A)
==) bpiosphere(B) === noosphere (C)

Figure 2 : Human activities depend on intact biotic and abiotic levels (SCHROEVERS, 1982).

Building cities has a lot to do with environmental problems. To point that out, the so-
called ecodevice-model is very interesting. Van Wirdum and Van Leeuwen developed that
model at the TUDelft (The Netherlands) for ecosystems (VAN WIRDUM, 1979), but it can
also be used to illustrate the environmental impact of a city. One can see a building, a village
or a city as a black box. At one side there is an input of energy, of water, of food, of building
materials etc. At the other side there is an output of discharge-flows. (Figure 3).
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Figure 3: The ecodevice model applied on urban environmental problems (TJALLINGII, 1996).

Mor eover, itds clear that | ocal causes may have

shifting the effects in space and time (Figure 4): thus once again, think globally and act
|l ocallyé

reglon

city

district

Figure 4 : Flow management at different scales (TJALLINGII, 1996).

Supplying the city with building materials is causing source-problems in rural areas.
This can cause environmental damage because of the extraction of materials such as gravel,
which affects landscapes and nature. Exploiting the tropical wood has severe consequences
for tropical rainforests. Supplying the city with water, energy and raw building materials can



cause pollution and disturbance problems in rural areas. The larger extra supply-flows are,
the bigger source-problems in rural areas will be.

Next there are internal problems within the buildings and within cities. These
problems are dealing with damaging effects of used (building)materials on the health of
inhabitants and of users of the buildings. Examples are the influence of asbestos, of
formaldehyde-containing glues, of evaporating solvents or radon-gas etc. One can also think
about internal city-problems such as increasing photochemical ozone levels (summer smog),
traffic noise, dust causing local (sun)dimming-effects and winter smog, etc.

Finally there are sink-problems caused by discharge-flows from urban areas towards
the rural neighbourhoods. A dwelling produces wastewater, waste-gases and solid waste.
Decisions by designing, made a long time ago by architects and urban planners, have great
influence on the amount of waste produced later on. Decision-examples are the orientation of
the house and the choice of (district?)heating-system, which have influence on emissions; or
the insulation level which is important for the fuel-consumption and thus for emissions.
Sooner or later buildings will be demolished, thus creating 'demolition waste'. Architects and
urban planners should be aware of that, at the time of designing a building. So they can take
into account measurements to decrease demolition-waste. Architects and planners can
prevent a lot of environmental damage while designing.

So the ecodevice model is another way to illustrate the well-known concept of the
ecological footprint of a city WACKERNAGEL & REES, 1996).

1.2 The ecological footprint.

Our planet has a surface area of about 51 billion hectares, of which 14,5 billion is
land. Not more than 8.9 billion hectares is productive area, the rest is non-productive land
such as deserts or glaciers. More than 7 billion people are living on this planet *, so there is
about 1.8 ha of land available for every human being (WWF, 2005, 2010, 2014).
WACKERNAGEL & REES (1996) developed an interesting tool to estimate the impact of
economy on the environment: 'the ecological footprint' (Figure 5). For many countries the
researchers already calculated the cost of their economy and consumption in terms of impact
on nature values and environmental damage. If you add all this, taking also into account the
import and export data, the amount of surface a certain country needs becomes clear. The
ecological footprint gives an indication of the additional surface (water + land) a country
needs in other areas of the world. Of course one has to take into account the own surface
and number of inhabitants 2.

! Since 2008, more than 50 % of them are living in urban areas. The UN predicts that by 2050
more than 70 % of people will live in cities, less than 30 % will live in rural areas. So solutions for
sustainability have to be found within urban areas and cities.

% In an ecological sense, cities are as parasites for the surrounding rural areas. Rural areas deliver
food, water, oxygen and they have to deal with waste discharges from the cities. So the ecological
footprint of a population (city, region, country) is the total amount of water- and land surfaces
(wherever on the earth) needed in a continuous manner to produce the needs of that population
and to handle its waste discharges.



Figure 5: The ecological footprint of a city is many times larger than the surface of the city itself (REES,
2004).

Of course one can calculate the footprint of smaller entities, such as cities 3 n

general, citizens have a smaller ecological footprint compared with people living in rural
areas. European citizens use less cars and more public transport and live mostly in dwellings
with better qualities than inhabitants of rural areas do (JUFFERMANS, 2006).

WWF (2010, 2014) calculated the ecological footprint of 148 countries. The modal
inhabitant of Belgium/Luxemburg needs 8 ha/inhabitant, about the same as the USA. That is
the fourth worst place in the ranking, around the world. Only the Arabic emirates, Qatar and
Denmark have a worse footprint./inhabitant. Thailand has a footprint of about 2,2
ha/inhabitant. Haiti, Somalia and Afghanistan consume less than 0,5 hectares per inhabitant.
If every human being on this planet would follow the American (Belgian) way of life, we
should need three more planets (WACKERNAGEL & REES, 1996).

So, decreasing the ecological footprint to what is global acceptable could be a
measurable long-term goal for the environmental policy. The living Planet Report (WWF,
2014) designs the future solutions: a transition to a zero carbon society through a new
energy strategy (CAT, 2010) and an adaptation in diet through the reduction of our Western
European and American meat consumption are the two main features.

® REES (2004) and ecolife (2008) calculated the ecological footprint of Brussels. The
European capital depends on a surface that is 408 times larger than the geographical city-surface
itself (about 72 times its own bio capacity), that means about 60 % of the total Belgian bio capacity.
For London was the ecological footprint in 2000 about 293 times the city-surface (about 42 times its
own bio capacity) or about twice the surface of the United Kingdom (Best Foot Forward Ltd 2002 in
VAN ZOEST& MELCHERS, 2006)



1.3 Ecology: a holistic and process-based approach

Thinking about an ecopolis means starting with studying ecology as a scientific part
of biology. Ecology is a synthesising scientific discipline, with a holistic approach. Ecology
deals with relations between living organisms on the one hand. On the other hand, ecology is
dealing with relations between organisms and their abiotic surroundings. Since the creation
of ecology by Ernst Haeckel in 1866, scientific ecology has evolved very much (HAECKEL,
1866 in HUBLE, 1981). There are two well-known approaches of nature and ecology:

The first discourse is the traditional landscape-ecological approach in which city
and nature are enemies; nature starts where the city ends. Nature is an object, a species or
a nature-reserve. Biologists do not care about the city; they are experts dealing with
conservation biology and wildlife management in green rural areas. Humans and nature are
kept separate from each other. Nature is an object which means nature is something to have,
to protect or to loseé

Luckily, a second discourse is emerging in which nature is seen as a process.
Ecological laws and mechanisms are working always and everywhere, thus also within cities.
(Rain)water, soil, climate are abiotic conditions, influencing organisms and organisms are
influencing each other, also within cities. Urban city-planning and rural land-use planning are
therefore working with nature and with the basic ecological processes. The aims of
ecologically and socially sound urban planning and designing, are to create ecological
conditions which are attractive for plants, animals and for human activities. Humans are part
of nature. So this second discourse is focussing on processes. Nature is a process, hature
and ecology is something to do and to work with (after TJALLINGII, 2000).

We conclude that ecologically sound urban and rural planning are taking natural
processes as their point of departure. Creating the right conditions (patterns and processes,
see 2.2) in order to restore biodiversity and social diversity in urban and rural areas, is the
purpose of this sustainable approach.

1.4 Ecosystem-services

Ecosystem services (Figure 6) are defined as the benefits which humanity obtains
from ecosystems, without paying for them. These include:

a. Provisioning services such as providing food, fuel, raw (building)materials, oxygen
and clean water;

b. Regulating services such as flood-, climate-, erosion-, and disease control and
water purification services ;

c. Cultural services such as spiritual, recreational, educational, and cultural benefits
for humanity.

d. Supporting services such as nutrient cycling and soil formation that maintain and
improve the conditions for life on earth (after HASSAN et al., 2005).

The carrying capacity of our planet for huma
which have been increased by human interventions (such as: irrigation, fertilization for
agriculture and forestry,etc.) . These provisioning services depe
and regulating serviceso |, which decrsechased enol
pollution, extinction). Humanity is relying on ecosystem services, but these services get
damaged severely by humandés activities.



Producingand Regulating services: Cultural services:

providing services: Carbon sequestration,
Food and fibres, Climate regulation, Inspiration,
Fuel, Erosion- and floed-control, Aesthetic, Spiritual,
(Building)materials, Water regulation and Educational,
Fresh water, ... -purification, Recreation,
Disease control Health ,...
Pollination, ...

Supporting services (necessary for services above)
Photosynthesis (C-cycling), Nutrient cycling (N, P, K, ...)
Water cycling, Biodiversity, Soil formation, .. ..

Figure 6 : Some important ecosystem serviceshich nature is offering for free to our society(see
HASSAN et al., 2005 MEIRE en VAN DYCK, 2014)

There is a clear link between ecosystem services and human economy. Pavan
Sukhdev, the Deutsche Bank economist leading a European study on ecosystems, reported
that we are losing natural capital worth between US$ 2 trillion and US$ 4 trillion every year,
as a result of deforestation alone. Sukhdev arrived at this figure by estimating the value of
the ecosystem services that forests perform (such as locking up carbon, feeding the local
and regional water-cycles, providing fresh water), and calculating the cost of either replacing
them technically, or living without them *.

A very interesting Western European case study is presented by MEIRE & VAN
DIJCK (2014), describing the importance of restoring urgently ecosystem services in the
basin of the river Scheldt in France, Belgium and the Netherlands. Indeed ecosystem
services are of international importance and need an international approach. Ecosystems
dondét care about Aslhumamds beoawnrdamy easnd acti viti
and ecosystem services have an international dimension.

* https://www.ted.com/talks/pavan_sukhdev what s the price of nature#t-184853
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2 Anthropogenic added dynamics: human activities versus
biodiversity

2.1 Abiotic ecological conditions have to be designed in
sustainable gradients

Diversity in abiotic conditions creates different habitats and therefore a diversity in fauna
and flora (Figure 2).But certain abiotic conditions are dominant and aggressive (e.g. polluted,
salty, noisy, high dynamics), while others are weak and vulnerable (e.g. clean, fresh, silent,
low dynamics). Aggressive conditions easily affect the weak and vulnerable conditions,
especially when aggressive conditions are situated (planned) on dominant positions
(topographically higher, upstream, etc.) or when they are badly buffered (ROMBAUT, 1987 ;
ROMBAUT & MICHIELSEN, 2005; ROMBAUT, 2011).

All over the planet, biodiversity is in general much higher in areas characterized by weak
abiotic conditions, where 80% of the indigenous plant species grow. Only 20% of the species
can grow in habitats characterized by dominant and aggressive abiotic conditions (WAAJEN,
1985). But those 20% of 6 h u rtamnl e species ofien occur in very large populations and in
very high densities (pests!). Therefore, in order to achieve a sustainable variety of plants and
animals in mainly aggressive environments (like cities), the ecological principle is to create
sustainable gradients in abiotic conditions. Figure 7 points out how to design such a
sustainable abiotic gradient, necessary for restoring or maintaining (urban) biodiversity

Aggressive & Dominant @ non-sustainable gradients
abiotic conditions (20 %) Invasion of aggressive

conditions: loss of biodiversity

\ @mm boundaries

Weak & Vulnerable
abiotic conditions (80 %)

Weak & Vulnerable

custai o i 1
abiotic conditions (80 %) © sustainable gradients

increasing differentiation

higher biodiversity

@ smooth boundaries

Aggressive & Dominant
abiotic conditions (20 %)

Figure 7 : Avoid the situation (above) ofaggressive ecological conditions on a higher placesu¢h as
slopes, river spring3 in landscapes. Strive for a sustainable gradient by design (under): more biodiversity
over time will be the result, because 80 % dhdigenous plant species depend on wealnd vulnerable
abiotic conditions. (ROMBAUT, 2011)
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The balancing of urban and rural systems is essential in order to achieve sustainable
gradients in both environments. For instance, the thoughtful interconnection between the
urban and the rural water systems is very important. Suitable guiding models for the
interconnection between the urban water system with the rural water systems can be found
in STOWA (2000), in which the connection model (already presented by TJALLINGII, 1996:
Figure 8) is applied. The connection model can be used to design a sustainable regional
(urban/rural) water system. In this connection model the underlying ecological principle is to
create a stable gradient by allowing water to flow from clean to polluted, from nutrient-poor
to nutrient-rich conditions, from low dynamic to high dynamic areas.

There are two possibilities: a series connection and a parallel connection. In both
cases, the aim is to find the best mutual adjustment between the water systems and the land
use of different areas. Nature and leisure areas need the best water quality for the support of
both biodiversity and human health. In the connection model, residential areas are therefore
located in the water system upstream from agricultural-industrial areas, but downstream from
nature and leisure areas (TJALLINGII, 2005). All this means: taking into account so-called
horizontal ecological relations (ROMBAUT, 1987 and ROMBAUT, 2011).

Connection model
(after Tyjallingu 1996 ; stowa 2000)

N
L
—> discharge
ppp | Purification
________________ S| A
N | nature
Ieisure
-residential A L ¢ N

agricultural

Flood plain

Figure 8: The connection model suggests an ecologically sound watdrain between rural and urban
regions. (STOWA, 2000)
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2.2 About processes as the cause of patterns (VAN LEEUWEN,
1966)

The gradually change (increase or decrease) of one or more environmental
conditions in space is called 6 gradient' (e.g. moisture gradient from wet to dry, salt-
gradient, nitrogen-gradient). Following the genetic tolerance optimum of organisms , and
also as a consequence of competition, every single species finds its own grow optimum
along the gradient within a landscape. So sustainable gradients in abiotic conditions
guarantee species-rich, small-scaled biodiverse communities.

Abiotic (non-living) ecological conditions often vary also over time (e.g. climatic
variation, day-night rhythm, tidal rhythm along the coast). Such a variation in the time is
called 'the dynamics'. In general, local species can resist these local natural
fluctuations and therefore , the local communities are stable over time (apart from
natural succession).

Species growing together in the same community (forest, heath and moorland,
dunes, € )  h aimil&r requirements of their abiotic environment (pattern) but also
for the temporal dynamics (process).

With the publication of his Relation Theory in 1966, VAN LEEUWEN added a deep
understanding in the landscape ecology discipline. He studied the relation between time
(process, dynamics) and space (pattern, gradients). The Relation Theory explains clearly
that processes are dominating patterns: A process (time) is the cause; a pattern (space) is
the consequence. This means that temporal aspects dominate spatial ones.

VAN LEEUWEN concludes that high dynamic processes result over time in
boring, uniform pioneer-landscapes and poor biodiversity. Low dynamic and stable
processes result over time in increasing biodiversity in attractive climax communities
with huge biodiversity.

Thi s explains scientifically why huma
dynamic processes, spreading aggressive dominant ecological conditions) usually are
affecting vulnerable and weak ecological conditions over time, which is then followed
by decreasing biodiversity and is ending with boring uniform landscape patterns.

0 Axis of spatial variation ;”
o Pattern o
Equality in space, trivializing Variety in space,
monotony, general, _ heterogeneity,
common - diversity, particular,
> unique
2 O 0/0 Concentration dsronfion icnerSion 8 O O/O
Process 0

=

Axis of temporal variation

Variety in time, Constancy in time,
disturbance, permanence,
instability, changes stability, remaining

the same

Figure 9: Visualisation of the relation theory (VAN LEEUWEN, 1966, after VAN DER MAAREL &
DAUVELLIER, 1978)
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Figure 9 is visualising the theory: Processes (below) are dominating and determining
patterns (above) (brown arrows).
This means that disruption of processes (black arrow below, to the left) is preceding
trivializing of landscapes and a collapse of biodiversity (black arrow above, to the left,). The
consequence is concentration, extinction and convergence: few species (20%), few
vegetation types, poor biodiversity, Instability. Shifts to the left are easy.
This means also that selection (green arrow above to the right) without first regulating the
management processes (green arrow below, to the right) is meaningless. Selection and
regulation work in the same direction of dispersion, restoration and divergence: many
species, different vegetation types, rich biodiversity. Stability. Shifts to the right are difficult.

The practical consequence is that next to sustainable abiotic patterns (see boven),
also ecological processes should be taken into account in sustainable urban and rural
planning. Sustainable blurred gradients not only have to be designed gentle and correctly
(Figure 7), they also need an ecologically sound long-term management, e.g. taking into
account the different stages of natural succession. Choosing the right and stable (long-term)
management techniques will lead to a more biodiverse pattern. Haying, pruning and hewing
(= taking away biomass and thus leading to mineral-impoverishment), extensive grazing, are
measures that will result (over time) in very different biotopes with a large biodiversity.
Although a lot of experience in nature management techniques is developed in a rural
context, this kind of ecology-based management is also applicable in urban green areas and
urban gardens.

Urban biodiversity is often still very low. We already explained (see boven) that a first
important reason for that is the dominance of aggressive ecological conditions in urban
areas. Large waste deposits, dirty sewer systems, food and mineral storages, etc. are
optimal habitats for very few species (20%). Moreover, areas that could contain more kinds
of species are often not only badly designed (pattern) but often also badly managed
(process). The same aggressive species always benefit from cutting the lawn too often,
using too many biocides, too much manure, pollution, etc.: biodiversity decreases. That's
another reason why populations of few 6 h u rtaonl e spacied (80 %; such as nettles, rats
and doves) will increase and often become real pests within urban areas.

Designing and creating a varied abiotic environment (pattern) followed by a well fitted
nature-friendly way of management (process) is the best guarantee for a very rich,
spontaneous flora and fauna, also within urban green areas and that for an reasonable cost.
Reasonable, because the traditional intensive high dynamic green management is more
expensive than ecologically sound low-dynamic extensive green management techniques
(HERMY, 2005). Ecologically sound green management needs less labour. The money
savings can then be used for the environmentally friendly maintenance of the stony city
centre, since the maintenance of e.g. cycling paths and footpaths, without using pesticides, is
more labour intensive. So on average, employment is maintained. (VASTENHOUT, 1994).
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3. Three main strategic decision fields: the ecopolis-
strategy.

The ecopolismodel (TJALLINGII, 1994,1996) provides good tools to evaluate the
ecological conditions of a country, a region or a city. It distinguishes three fields of decisions
on activities. In an ecopolis one has to decrease flows, such as energy, traffic, water and
waste. In an ecopolis one has to create attractive areas that have a good urban quality. But
one must realise that both aims can only be realised when people want to cooperate: there is
a need for participants, for actors. Sociology thus, coupled with ecology. These three fields
must be present together in each plan towards a sustainable city. Figure 10 and Figure 11
(ROMBAUT, 2006 ; DUYVESTEIN, 1996).

Three main strategic decision fields:
The ecopolis strategy

e Management of FLOWS: the responsible city
E.g.: energy, water, traffic, waste,...

e Management of AREAS: the living city
Providing quality to urban (semi-) public areas
Attracting different people and different lifestyles
= social diversity
And a variety of plants and animal
= biodiversity

e Management of ACTORS: the participating city

An ecopolis cannot be accomplished without the co-
operation of the local residents and the citizens.

These three main decision fields must be treated
together and integrated by a multidisciplinary team
All this is the subject of the ECOPOLIS-model
(TJALLINGII 1992,1994,1996)

Figure 10: In an ecopolis one tries to decrease the flows (water, energy, waste and traffic), to improve the
ecological quality of urbanneighborhoods Both aims need good coperation of the citizens (ROMBAUT,
2006)
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Figure 11: In an ecopolis, caring for flows, areas and actors is needed, at the same time. If one fails to do,
ecologically sound urban development is impossible. (DUYVESTEIN, 1996).

3.1 Sustainable (water)flow-management (the responsible city).

As a consequence of large supply flows and discharge flows in and out the urban
areas, lots of environmental problems occur in rural areas. Often, urban problems are solved
by increasing large extra supplies and discharges. So pumping extra water out of rural areas
solves shortage of water within the cities, but this leads to drought problems in nature
reserves. Cities have to stop enlarging flows and have to stop shifting away the problems to
rural areas and to coming generations. Cities must take their responsibilities and must
therefore diminish flows of water, energy, traffic, materials and waste. Less input and output
cause fewer source and sink problems. Responsible cities do care for rural areas; they do
reduce their ecological footprint, for their own sake.

As an example we will handle the water-chain in this presentation. An ecological
strategy seeks to improve the retention of clean rainwater within the cities. So the
introduction of a separated sewer system (one for rainwater, one for wastewater) is
demanding infiltration-areas for the rainwater. The more the city re-uses rainwater and
retains it within the city, the less drinking water has to be pumped out of rural areas. On the
other hand it's clear that urban nature and biodiversity require water and require surface too.
A better water-chain management is good for nature both in rural and in urban areas.
Moreover, the storage of peak-amounts of water within the cities will decrease pollution
caused by overflow problems in sewage treatment stations.

We already referred to the connection model (already presented by TJALLINGII,
1996, Figure 8) to be used to design a sustainable regional water system.

Suitable guiding models for residential areas (sensu strictu) can also be found in
STOWA (2000), the infiltration model and circulation model (already presented by
TJALLINGII, 1996) are applied. Key words are retention and infiltration of clean rainwater in
urban regions. The general6 k eep c¢cl ean ( r aipnngipleweads tora cascadeg e r 6
like approach. Wadis are very useful to reach that aim (Figure 12 : Figure 13) A wadi °® is an
Arabic word, which means dry river valley in deserts: Those valleys contain water in the
scarce rainy periods, most of the year they are dry. The same with wadis, designed in urban
areas, which are only filled with water in rainy periods. Wadis can be very useful in urban
regions to infiltrate water. A lot of experience is sampled in Germany (ecoquarters
Schingelberg' and Kuppersbusch, city of Gelsenkirchen, in German wadis are called
'Mulden-Rigolen-Systeme' ) and in the Netherlands (ecoquarter Ruwenbos en Oikos, city of
Enschede). Wadis can be combined very well with green structures within city quarters. Of

® In Dutch w.a.d.i. stands for water afvoer door infiltratie: evacuation of water by infiltration.
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course there are a lot of other infiltration techniques available, such as underground

infiltration caissons.

Infiltratiemodel
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Figure 12: The infiltration water model is suitable within urban regions in upland situations
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the ecoquarters Oikos and Ruwenbos
http://www.eschmarke-
online.nl/index3.htm
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(STOWA, 2000)

Cuemborg (The Netherlands). Wadi in the ecoqarer
EVALanxmeer.
Picture Erik Rombaut
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Werking van een wadi

@ Afvoer van het regen
water gaat niet onder
de grond maar naar
de regenton of via
gootjes naar de weg
of naar de wadi

@ straat is hol vitgevoerd,
zonder straatkolken
en loopt af naar de wadi

@) De kruising met de wadi
is tevens verkeers-
remmer

@ Regenwater infiltreert,
De bodem zuivert het

water.

() Sleuf met kleikorrels
om het water te
bufferen voordat het
verder de grond intrekt

@ Orainagebuis om de
stand van het grond-
water op peil te houden.

How a wadi works: infiltration of separated
rainwater in soils, avoids problems in water
treatment plants (municipality Enschede & TAUW,

Hundested, Torup (Denmark). Infiltration pond in
the ecoquarter Dyssekilde. Picture Erik
Rombaut

I A

e

/. /
Malmé (Sweden). Green roofs, permeable parking

and wmthé gcaquarter Augustenborg.
Picture Erik Rombaut

% N

Helsinki (Fin.). Wadi in the ecoquarter Eco-Viikki.
Picture by Erik Rombaut

Gel senkirchen (Ger many)
ecoquarter Schiingelberg. Picture Erik
Rombaut

Helsinki (Fin.). Playground for children with rain
water in the eco-quarter Eco-Viikki. Picture by
Erik Rombaut

Figure 13: Wadis and how they help to infiltrate clean rainwater in urban regions.

PERLMAN & MILDER (2005: 208) put it like this: 6 d e si gn

systems that mimic natural ones, by treating and infiltrating water on-site (rather than piping it
away), using natural vegetated systems for treatment and infiltration and integrating storm

water managementwith | andscape

designd.
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In relatively flat built-up urban zones in lowland areas (polders), surface water can be
circulated (several times) before it is drained further down. That is shown in the circulation
model:

Circulation model

cucutaton of surface water

[} watersystem with canat
purification \ >
@ preventica of poliution canal @ ‘ @
@ separaticn of | ¥ ¥
polfution at the scurce 4 pump 4 f @ I @ \
infiltration | |
@ nfiltratic 4__@ >

ratent:
@ sren seascnal and peak storage

3

Figure 14: The circulation water model is suitable within urban regions in rather flat situations
(STOWA, 2000)

The underlying ecological principle is to use the areads own water
optimally by retaining the water and purifying it within the urban system. Retention includes
seasonal storage, i.e. retaining rainwater in the winter, when surpluses can be expected, so
that the saved water can be used during summer shortages. These clean surface waters can
be used as a design element in the urban region (Figure 15) STICHTING RIONED (2003)
describes 20 projects of designing with rainwater in the Netherlands. LONDONG &
NOTHNAGEL (1999) focus on German examples and CHAIB (1997) on the French situation.

Alphen aan de Rijn (The Netherlands). Infiltration | Gelsenkirchen (Germany). Infiltration zone in the
pond in the ecoquarter Ecolonia. ecoquarter Kuppersbusch.
Picture Erik Rombaut Picture Erik Rombaut
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Kolding (Denmark). Urban renewal project in | Malmo (Sweden). Designing with rainwater in the
Fredensgade/Hollandervej area. A semi-public | ecoquarter Vastra Hamnen.

common garden is created in the middle of the | Picture Erik Rombaut

building blocks. Picture Erik Rombaut
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Figure 15: Some pictures of good examples of designing with rainwater in urban areas in European cities.

3.2 Sustainable urban areas (the living city)

Cities have to be attractive to live in, for people, but also for many plants and animals.
Using local ecological potentials can be helpful to restore the right ecological conditions to
attract people of very different ages and very different lifestyles but also to provide an identity
to the city as a whole. Urban ecosystems are living, there is a need for very different areas
and qualities to give rise to a social-diversity and bio-diversity.

Lots of people (especially families with children) escape from cities because cities
don't fit to them (Figure 44) .But also the biodiversity of plants and animals is very low within
cities. We already explained the reason for that : the appearance of dominating ecological
conditions in unsustainable gradients (boven). Moreover: areas that could contain more kinds
of species are not only badly equipped and designed for (pattern) but also badly managed
(process). The same aggressive species always benefit from cutting the lawn too often,
using too many biocides, too much manure, etc. Large waste deposits, sewer systems, food
storages, etc. are just optimal habitats for very few organisms. That's the reason why
populations of these species (like nettles, rats and doves) can increase and become real
pests within urban areas. We explained all this, because of the Relation Theory, explained
boven 2.2. Using pesticides of course is not advisable because that only focuses on the
effects, not on the causes of the problems.

Designing and creating a various abiotic environment (pattern) followed by a well
fitted nature-friendly way of management (process) is the best guarantee for a very rich,
spontaneous flora and fauna, also within urban areas, and that for an attractive low cost
(Figure 16) .(see also ROMBAUT, 2011).
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Designing slopes in a gradual manner (A)
instead of making them very steep (C) is better
for waterfowl and marsh plants, also within
urban areas. If there is a need to protect the
riverbanks against damaging (by passing
ships) one can choose for solution B or D

(permeable bank protection). So breeding
zones for all kinds of animals (fish,
amphi bians, é) can be

this gently gradient (ANONIEM, 1982)

q

Culemborg (The Netherlands). The designing of a
very gently water-land gradient in the eco-quarter
EVALanxmeer creates nice living areas for people
and appropriate abiotic conditions for different
plants and animals

Picture Erik Rombaut

| o s

Y, > Y W< L /
Arnhem (The Netherlands). Very high biodiversity is
created in the city park Presikhaaf, using gradients
in combination with a suitable ecological
management.

Picture Erik Rombaut

Figure 16: Designing gently gradients creates catitions for biodiversity and for attractive residential
areas.
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3.3 Sustainable organisation (the participating city)

3.3.1 Introduction

Urban problems such as vandalism, noise pollution and refuse dumping are
connected to a lack of involvement by citizens with their environment. This can be due to
ignorance. But more important is the organisation of the urban society, which does not call
on commitment of citizens, sometimes even counteracts it. There is no ecopolis possible on
an urban social mess. Strategies will have to be developed to increase the co-operation of
citizens to a sustainable neighbourhood. Without this co-operation, neither a sustainable flow
management nor the creation of attractive urban areas can be reached. One must think of
strategies towards various lifestyles and types of business (target group policy). Of course
good information of the citizens is a condition sine qua non (Figure 17). Furthermore the best
strategy is one that rewards the participants, not necessary financial, but by creating for and
with them an attractive daily environment. Punishing people if they are not participating the
process is not the best strategy. The aim is to create a participating city.

SROTS TINORVINCRE IRy ey smerest wreee =~ == Ted tiden DIVt Gverberastat, VIveT ka
bostadsomrade inne i staden. resultera | Kilaroversvamningar vid

Keaftigt

lnformatiecentrum
Integraal Waterbeheer

Ingeni ureat; *
genieurshureay S'Hemqeﬂbocm,

W
Regnvatten fran samtl;
och parkeringar p3 Ay
fiumera omhand lokalt,

ga tak, asfaltytor
gustenborg tas .
6s Hertogenbosch (The Ng
~ - before the water system in the quarter6 De V|
Malm6 (Sweden). Rainwater from roofs, streets | a5 renewed, an information centre was set-up in

and parking is infiltrated in the ground in the the middle of the quarter, to inform people in order
ecoquarter Augustenborg is showed on this to get codperation of all the citizens. Picture Erik
poster all over the city. Picture Erik Rombaut Rombaut

/s N R NESA

ckerung von Re
Grundwass -
Jie oberste Bodenschicht iibernimmt hiert

Gelsenkirchen (Germany). Information panel to Walloon region (Belgium). Information about the

inform the residents about the purpose of the ecological_ly sound management of roadside green
new wadi 6s i nKupgesbuserc o q| a€as, which are mown less frequent to restore
Picture Erik Rombaut biodiversity. Picture Erik Rombaut

Figure 17: Information is the first condition to get cooperation from residents.
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3.3.2 Participation in private building communities (citizen building
groups) in Germany.

The idea of a private building community is simple. Private families or private persons
agree together to realize their ideas of building, living and working within the city, in common.
In the nineteen nineties this German cooperation model arose in the municipality of Tibingen
as well as in Freiburg im Breisgau. Traditionally the city is developed either by private
builders often in new-towns (garden cities), or by big building companies. The last often work
with a lack of flexibility, transparency and often in a very expensive way.

De municipality of Tubingen did want to attract also families with lower incomes to live
within the new city expansions °. All the realised projects are the result of initiatives of so-
called o6éprivaten Baugemeinschaftené. The muni ci |
of such building groups by organising so called building markets. These are meetings of
interested partners, finding each other such as families, singles, elderly, small entrepreneurs
gathered to develop a project together. When their project was accepted, an appropriate
allotment was awarded to the building group. So the diversity of the building groups (different
social groups and generations) is reflected in the different scale and typology of the projects.
So a virtually organically grown city quarter arose, not stereotyped as often when built up by
promoters (Figure 18). Through the establishment of participation in a common project in a
very early phase, the future neighbours learned to know each other even before the building
started. An important advantage of this building group formula was the fact that the prices
were up to 20 % cheaper than it would have been without cooperation (SOEHLKE in
GAUGGEL, 2007). Moreover, the traditional aversion of citizens against living in densely
occupied city quarters, does not exist (or is hot so obvious) amongst members of a private
building community.

Indeed, in the new ecodistricts, the municipal service for city renewal established a
high density of dwellings. During the development of these quarters, the aim was to mix
residential areas with suitable working places and recreation/leisure possibilities. Small
offices, businesses, cafés, restaurants and local shops are situated on the ground floor. The
higher stories have a residential function. In the Loretto quarter live 170 inhabitants/hectare
and work 80 to 90 employees/ha. In the French quarter live 240 inhabitants/hectare and 50
to 60 working places per hectare are created (SOEHLKE, 2008). Moreover there has been
chosen for a mixed development of private projects and public municipal projects and also
for a mixture of renovation and new buildings. E.g. old military barracks were renovated and
got a new function for co housing projects, for elderly, for foreign families, students (Figure
19)

These high citizensd densities could be reacl
developed as a city lobe, following the principles of the lobe-city (see onder). The well
thought-out mixture of functions results in lively city quarters. But as we will explain later
onder, these well-thought mixing of functions has also many advantages in terms of district
heating piping networks in combination with the cogeneration of heat and power. The
consequence of all this is a huge decrease of energy-demands (carbon-footprint).

® Up to 1991 an area of about 60 ha south of the city centre of Tiibingen was occupied by the
French army. After the withdrawal of the French troops, the huge area was given back to the German
state and then sold as a bargain to the municipality of Tlbingen. The municipality gave the area a
residential function and organised a design competition for this French Quarter. By 2012 around 6500
new inhabitants and around 2000 working places, will be realised. Two eco quarters already are built
up: the Loretto-areal and the French Quarter.
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Freiburg in Breisgau (Germany). A private Tubingen (Germany). By mixing different forms
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group of families realising together one project. building groups, the new city quarter French
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Tlbingen (Germany). In the eco quaterFrench

TUbingen (Germany). In the eco quarter
Quarter living and working are mixed. Picture Erik | Lorettoareal renovation projects are mixed with
Rombaut new buildings.

Picture Erik Rombaut

Figure 18: TUbingen (Germany) is stimulating secalled private building communities (=citizen building
groups).

These eco-projects in Tubingen got a lot of international attention and appreciation.
TUbingen got the German price for urban development (Deutsche Stadtebaupreis ,2001) and
the European Urban and Regional Planning Award 2002.

Meanwhile other initiatives with private building groups emerged all over Germany
(GAUGGEL, 2007), and recently also in Switzerland, Austria and The Netherlands. More
information about participation through citizen building groups is published in ROMBAUT
(2008c)
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4. Building stones for an ecologically sound urban
development.

4.1 The lobe-city.

Sustainable urban development is far more than sustainable building. Moreover, most
of the gains for the environment can be achieved before building has even started. The
location of the project and the development of the urban plan are important for the
environmental impact (SEV/Novem, 1996, ADRIAENS, 2005). A green building which cannot
be reached by public transport and which is constructed far away from the city-centre is a
missed opportunity, for it demands unfriendly behaviour of the inhabitants.

In literature ’, a discussion is going on for a long time on the best form of a
sustainable city. Is a compact city the best shape for an ecopolis ? Studying these problems,
TJALLINGII (1992, 1994, 1996) concludes that the 'lobe-city' probably is the best form for
an 'ecopolis’ (Figure 19). For the city centre a closed hexagon (pentagon) is the best form, in
terms of costs of investing in infrastructure and management costs. The edge of the city
needs a lobed structure. The lobe-city characteristically has blue-green wedges (= fingers)
between the built-up lobes. Those blue-green fingers have to be connected with the
ecological (blue-green) infrastructure through the rural area (Natura-2000).5.

Through these blue-green fingers, a lot of rural ecosystem services ( see boven)
can be brought into the city: possibilities for urban agriculture (community-supported
agriculture, CSA) and for restoring biodiversity next to the city-centre; possibilities for storage
and infiltrating of (rain)water that runs off out of the impermeable city. Storing storm water in
blue-green fingers close to the cities can avoid flooding of the built-up areas and of rural
areas downstream of the city. The blue-green fingers are attractive for citizens to cycle and
to walk very close to their dwellings. Moreover, blue-green fingers have a good influence on
the city-climate: tempering the urban heat-island effect, restoring small local water-cycles
and providing humidity in hot seasons (www.epa.gov/heatisland) (Figure 20). In the blue-
green wedges, some extensive low-dynamic green urban functions such as graveyards,
children's farms, vegetable gardening for citizens, some sport and leisure infrastructures, etc.
might be planned. When one is designing a good pattern (gradients) and one is thinking
about an ecologically sound management process (see boven), the nature-values and also
the social values of those green wedges can be huge.

" Well-known is the compact-city debate: How sustainable is compact and how compact is
sustainable ? Uncontrolled spreading of the city (urban sprawl) is harmful for rural areas. But building
in the scarce open green space within the city to make the city more compact is not a good idea either.
The citizen loses green within walking-distance and moreover, the solution of the water problems of
the city needs large blue-green infiltration areas very close to the city-centre (see WILLIAMS et al,
2000 ; JENKS et al., 1996 ; JENKS & DEMPSEY, 2005 ; DAVOUDI et al. 2009).

® The Natura 2000 network is based on two European directives: the birds directive
(79/409/EEG) and the habitats directive (92/43/EEG) both aiming to preserve European biodiversity
and forcing member-states to plan a network of nature reserves crossing national boundaries, for
conservation purposes http://ec.europa.eu/environment/nature/home.htm ( ROMBAUT, E. & K.
MICHIELSEN, 2005)
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Of course there is a need for more research to look carefully whether green wedges
close to dwellings in tropical and subtropical regions always are safe in terms of wildlife. One
can imagine citizens in south Asia, Africa or south America being anxious living too close to
dangerous wildlife. The European situation is quite different, for dangerous animals for
example are rarely living close to cities. Further social and biological research on this topic is

needed.

city centre station

sidential goods station
i resi {t

D green

business

train
tram
bicycle

e car
water

city-lobe  Franzosisches Viertel

Tubingen (Gemany). In the compact built-up

\een ontstaat langzamer-
bebeuwing, esn
zogenaamde kransstad.

Tne Amstercsm ‘finger city’ is surrounded by
2 green belt. A geriand of construction Is
graduslly appeering around t, & so-caled
gerena city.

Top:
Amsterdam (The Netherlands) as a
example

lobe-city

http://www.dro.amsterdam.nl/Docs/pdf/PLAN%201

%202006.pdf
Left:

In a lobe-city, blue-green fingers are penetrating
deep between built-up city lobes (TJALLINGII,

1996)

(French

Quarter) live 240 inh/ha and 50 to 60 labour

places. Blue-green fingers are nearby.

Tlbingen (Germany). The urban fringe of the city-
lobe Franzdsisches Viertel (French Quarter).

Picture Erik Rombaut

Figure 19: A lobe-city is probably the best form for an ecopolis. In a lobeity the water-chain carries the

green fingers, the (public)traffic-chain carries the built-up lobes (TJALLINGII, 1996).
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Figure 20: Blue-green fingers have an interesting impactn urban climate, as a lot of ruralecosystem
servicean be brought into the city. The builtup areas have a higher temperaturethus a lower air
pressure than bluegreen areasBlue-green fingers remain colder. Air transport by convection from
green areas towards the city keeps lobeities cooler and brings more humidity. The pictures show Berlin
(Germany). On theupper left picture the blue-green areas are clearly visible. The infrared picture pper
right) showsthe differences in temperature (CLOOS, 2006). This is an illustration of the urban heat
island effect: building materials such as encrete, bricks and paved tracks get warmerhan blue-green
areas (HERMY, 2005).

Other ecosystem services are mentioned in the cresaction of a builtup city lobe and a blue
green finger: production of O, and absorption of CO, and dust, natural ventilation, infiltration of run -off
water and natural cooling (http://www10.aeccafe.com/blogs/arch-showcase/2011/06/18/masterplan-
%E2%80%9Cjuzne-centrum%E2%80%9D-in-brno-czech-republic-by-chybikkristof-associated-
architects/ )
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The lobe-city model was developed in the first half of the 20™ century. To varying
degrees, this model was used in Denmark for thi
Figure 22) (1948), the general plan to extend Amsterdam (NL Figure 19) (1935) and in cities
such as Hamburg, Koéln (1927), Berlin (Eigure 20), Stuttgart, Tubingen (Germany) and
Stockholm (Sweden).

Accepting a cycling-maximum of 15 (to 20) minutes to the centre (central train and
bus station), the length of the built-up city lobes can be about 2500 (- 3000) meters.
Tjallingii proposes 600 meters for the width of the lobes, in order to keep the green areas
within walking distance of the citizens. In order to set up a payable public transport system,
dwellings in the city-lobes must be built more densely, than usually is done in suburban
context of garden cities. Enough people should be living within a walking distance from bus
or tram stops. The central axes of the lobes need very good, affordable and frequent public
transport systems (also during the night!). Best is a light-rail system on the ground level (both
underground metro or sky-train systems are too expensive). Business areas are located also
in lobes, mixed with dwellings, next to railways (and motorways). All this means a city lobe
has a surface of 2500 (-3000) x 600 m? which is around 150 (180 ha). With a density of
minimal 50 dwellings/ha, 7500 (9000) dwellings in a city lobe, a lobe-city contains up to
100.000 (130.000) inhabitants. Further expansion of the city is best organised along the
axes of public transport around the stations, as a string of beads (TJALLINGII, 2005). Earlier
we have mentioned the interesting citizens6 dens
(see boven). Raising densities was also the aim in the Beddington zero fossil energy
development in London (Figure 21). Designing high densities of dwellings is important for
setting up payable public transport but also for the introduction of District Heating and
Cooling, as we will explain later (see onder Later in this paper we will discuss how higher
densities can be designed without losing residential quality (see onder)
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Figure 21: London (UK): Density (and compactness) of dwellings in Beddington zero fossil energy
development (BedZED) is higher than in traditional gardenrcities. The developer moved away from the
traditional single detached houses towards more density.

In a lobe-city the water-chain carries the green fingers, the (public)traffic-chain carries
the built-up lobes. With this model, Tjallingii shows the way out of the compact-city
discussion. Citizens can benefit both: there is green in the neighbourhood as well as good
public transport and the city centre (with the central station) is in cycling distance from the
dwellings. The EU also advocates the lobe city, presenting the mobility component in the
fingerplan of Copenhagen as a good example of sustainable urban planning. In EU (2003:23)
we find: Transport can be considered as a derived demand of the wish to perform activities
and land-use describes the spatial distribution of activities. The linkage between land-use
and transport is widely recognized and a growing number of cities are developing integrated
land-use and transport plans. Good examples of integrated policies are the fingerplan-
structure in Copenhagen (Denmark) and the integrated land-use, landscape and transport
planning in the Greater region of Stuttgart (Germany). Indeed, both examples (Copenhagen
Figure 22 and Stuttgart) are based on a lobe-city approach (ROMBAUT, 2009b).
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Plan from 1947 which intends for the suburbs to develop as fingers along commuter
rail lines separated by green wedges.

‘ The tinger plan ot

Copenhagen (DK)

Finger Plan (Local Plan Office
for Greater Copenhagen, 1947)

http://www. pashmina-
project eu/doc/PASHMINA_D2.3.pdf

Figure 2. Schematic diagram of the radial
development of Greater Copenhagen from
1948 to 2001

Figure 3 Grester Copanhagen showing the fingerdike urban extensions and network of planned
green space.

The Finger Plan includes not only the relatively small Municipality of Copenhagen
covering the centre part of the city with app. 0.5 mill citizens but in addition take in
the Greater Copenhagen Area, and thus also covers 34 adjacent municipalities.

source: UCD, 2008.

Figure 22: The fingerplan of Copenhagen, capital of Denmark. (1,5 billion inhabitants)
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Also in Helsinki (Finland), the designers of the ecoquarter eco-viikki opted for blue-
green fingers. (Figure 23), in which water overflows are infiltrated or slowly evacuated and in
which local biodiversity is supported.

Figure 23: Helsinki (Fin.). The blue-green fingers are carrying biodiversity into the dwelling
neighbourhoods of the eco quarter ecwiikki. The overflow of rainwater is infiltrated and evacuated very
slowly. Pictures by Erik Rombaut.

In a lobe-city, the strategy of the two networks is applied (S2N) (TJALLINGII, 2005):
Within the blue-green fingers all the low dynamic activities are concentrated such as foot
paths and cycle lanes, city farming, low dynamic leisure and recreation activities, nature,
ponds for the infiltration and retention of storm water, cemeteries, some sports infrastructure,

Within the built-up city lobes all the high dynamic activities are planned, such as
industrial activities, trade services, mass recreation. The residential areas are situated in-
between. The two networks create a good position for residential land-use in the middle, with
free access to both the slow lane and the fast lane. Notice in Figure 24 that conventional
agriculture is regarded as a highly dynamic activity, which is better linked to the industrial
area rather than to the blue-green zone.

So it all boils down to the design of contrasts, close to each other and linked with the
basic ecological laws and principles, as explained boven .Just as the (public) traffic network
supports the fast lane of high dynamic social and economic life, water networks support the
slow lane of leisure and nature.
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Figure24: The two networksd strategy (S2N, TJIJALLI

4.2 Need for a public-private gradient to restore biodiversity and
social cohesion.

4.2.1 Public-private gradient in the green urban areas (the gardens)

Also in the inner city, a lot of unexpected opportunities can occur to restore
biodiversity, combined with finding solutions for environmental problems. An interesting
example can be studied in the city of Kolding (Denmark). This municipality found a solution
for the infiltration of rainwater and the purification of black and grey water in a marsh plant
purification system, located in a glass pyramid. The urban renewal project in
Fredensgade/Hollandervej area turned out successfully, because the area needed for the
project was found by combining a part of each private garden into a bigger semi-public
inner garden (KENNEDY & KENNEDY, 1998, Figure 15).

In a lot of European ecoquarters the creation of a semi-public green area from the
beginning of the designing process seems the key for success (Figure 25). In a growing
number of ecologically sound city-quarters and building blocks, the inhabitants buy and own
an inner green area in common.
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In these ecoquarters with a common central green area, also a lot of sociological
problems can be solved®. Residents often are involved with the designing and the
management of these common gardens. In this context it's interesting to mention the Dutch
idea of a 'neighbours-nature-garden’. These are (semi-) public gardens which are maintained
by local residents, based on ecological principles. One of the first initiatives arose in 1979 in
Utrecht (The Netherlands; PEELS, 1993): de Bikkershof is today a quite nice example of how
such a nature-garden can be started up and managed. The advantages for the municipalities
are clear: economising costs; local residents are actively involved in policy and there is an
increasing social control in (semi)public green areas. This is a good example of combining
flow-management, creating urban quality and participation. These were the three pillars of
the ecopolis strategy (see boven)

In Kolding (Denmark), local residents open their common garden for the public during
daytime and offer the citizens a nice green area. For that reason the municipality decided to
maintain the common inner garden by the official park staff. A very nice consequence is the
creation of shorter attractive cycling and walking possibilities. Short-cuts like these through
the built-up areas can stimulate people to walk or to cycle in the inner city. In the eco quarter
EVALanxmeer (municipality of Culemborg, NL) an agreement has also been made between
the residents association and the municipality. In the agreement is pointed out which part of
the management will be done by the residents and which part by the staff of the municipal
park service. This strategy is strengthening social cohesion amongst the residents
(ADRIAENS, 2005 ; KAPTEIN, 2008).

The designing of a well thought public-private gradient in the green areas is the

second key 't owards higher citizenso d eressléntiai ciys ,

lobes. Every family has its own private garden, but is also co-owner of the common garden.
Especially for families with younger children, these insights are very attractive. It seems a
way to stop the flight from cities of young families, moving to suburban and rural areas.

o ,‘/U :
e e
Malmo (Sweden). Semi-public inner garden in the - =
ecoquarter Vastra Hamnen, Westerlo (Belgium). 13 social low energy

Picture Erik Rombaut dwel lings (social housi
Kempend ar e b userhi-public areaa r

Picture Erik Rombaut

% In city quarters with green areas, there are 15 % less children with obesitas. Dutch Alterra-
researchers link this with the possibilities children have in those city districts, to play and to move. The
presence of green areas triggers children moving and playing more (elektronische beleid.flits
natuurpunt nr 144 dd. 31/10/06)

1% The first key was the introduction of private building groups (see 3.3.2 Participation in private
building communities (citizen building groups) in Germany.) in which the traditional aversion of citizens
against living in densely occupied city quarters, does not exist (or is not so obvious).
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Culemborg (Te Netherlands). Semi-public areas
within  building blocks in the ecoquarter
Lanxmeer. Picture Erik Rombaut

De Bongerd
Zwolle (n)

illustratie: Orta atelier

Zwolle 6D

(The Netherlands).
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Zutphen (The Netherlands). Central
garden in the Ecoquarter De Enk.
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Zwolle (The Netherlands). View on the small
private gardens, surrounded by a semi-public
area in ecoquarter 6 De B 0.nRjcture dEdik
Rombaut
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Ontwerp Hermanshof

Culemborg (The Netherlands). View in a semi-
public area in ecoquarter Lanxmeer. Picture Erik
Rombaut

Culemborg (The Netherlands). Semi-public area
in ecoquarter Lanxmeer. Picture Erik Rombaut

Figure 25: Some examples of the creation afemipublic green areas (gardens) in European ecoquarters.

Whether or not such an approach will strengthen the social diversity in towns
depends, among other things, on the extent to which one resists the tendency to close these
semi-public environments (that is, to privatise them) and to transform them into an urban
eco-ghetto. In the ecoquarter Hedebygade in Kopenhagen (Denmark) and in Vastra
Hamnen in Malmé (Sweden), local residents closed their inner gardens with big fences
(Figure 26 : ). Subjective feelings of a lack of safety are the origin of this asocial behaviour,
but one can imagine big fences and surveying cameras also contribute to those unquiet
feelings. Of course this is not the way towards an ecopolis with benefits for the whole
population, for all citizens. On the contrary, this leads towards further segregation of social
groups and towards city green only accessible for the happy few. Some municipalities
counter this asocial behaviour by offering the quarter public services (maintenance) in
exchange for accessibility.
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Utrecht (The Netherlands). Semi-public garden
6De Bi kék eirss hmgen f or tH
and creates a nice green inner-city park.
Picture Erik Rombaut

Malmé (Sweden). Local residents fenced their
common gardens in ecoquarter Vastra Hamnen
Picture Erik Rombaut

35



Copenhagen (Denmark). Fences make the inner green areas inaccessible for the public in the
Hedebygade project. Picture Erik Rombaut.

Figure 26: Creating urban ecoghettos leads to further segregation of social groups and towardgy
green only accessible for the happy few.

4.2.2 Public-private gradient inside the buildings and between the
buildings

In a growing number of European eco quarters one is designing also a well thought
gradient between public and private inside the buildings (Figure 27 :).

A nice example one can find in the ecoquarter Munksggard (Roskilde, DK). Different
neighbourhoods are built up around the central organic farm. Each neighbourhood contains
an amount of private dwellings around a semi-public garden ; each of those has also a semi-
public building. In those buildings some facilities are provided with focuses on specific groups
of inhabitantssuc h as el derly people, youth, fami/l

Roskilde (Denmark) Neighbourhood in the
ecoquarter Munksggard In the background the
Roskilde (Denmark). The different | Private dwellings are situated, in the foreground
neighbourhoods of the ecoquarter Munksggard | l€ft the semi-public building.

are planned around a public central organic farm. | Picture by Erik Rombaut

Each neighbourhood has its own semi-public
building with facilities for different groups of
inhabitants.

Picture by Erik Rombaut
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Roskilde (Denmark). Semi-public zone with a
common bike parking in the ecoquarter
Munksggard.

Picture by Erik Rombaut

Kolding (Denmark). Common car ports with a
photovoltaic energy plant on the roof, built in the
semi-public parts of this urban building block.
Picture by Erik Rombaut
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m— St S
Culemborg (The Netherlands). Everyone is | Freiburg (Germany): Common bike parking in the

welcome in the public urban farm, adjacent to the | ecoquarter Vauban. Picture by Erik Rombaut
eco quarter EVALanxmeer.

Picture by Erik Rombaut

Figure 27: In a growing number of eco quarters, sempublic buildings are designed, with a lot of
different functions.

37



There is a lot of experience about dealing with such semi-public buildings or parts of
buildings in the so-called ecovillages. Het Global Ecovillage Network (GEN) gathers these
initiatives (www.gen-europe.org) : The German ecovillage Sieben Linden (Municipality of

Poppau, D; Figure 28 : ) has a central community house with the reception, central kitchen,
guest dormitories, library and lecture rooms for courses and educational projects. The
ecovillage has about 90 ha of common owned land. Partly it is a woodland providing building
materials and fire wood. Another part is the common vegetable garden and orchard. About
75 % of the food needed for the 120 inhabitants in a year is cultivated organically, the rest is
bought in a local organic farm.

Poppau (Germany): Common wood stock and a
with kitchen, library, guest rooms and lecture | collective photovoltaic plant in the ecovillage
rooms in the ecovillage Sieben Linden. In the | Sieben Linden.

foreground a common ecological swimming | Picture by Erik Rombaut

pond..

Picture by Erik Rombaut

Poppau (Germany): Central community house

Poppau (Germany): Compost toilet and shared
washing machine in the ecovillage Sieben
Linden.

Picture by Erik Rombaut

Poppau (Germany): By using compost toilets the
surface needed for the plant purification system
can be minimised (only grey water) in the
ecovillage Sieben Linden. Picture by Erik
Rombaut
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Poppau (Germany): Common vegetable gardens
in the ecovillage Sieben Linden. Picture by Erik
Rombaut

Poppau (Germany): Amphitheatre in the common
garden of the ecovillage Sieben Linden.
Picture by Erik Rombaut

Figure 28: Common facilities in the green areas and inside the buildings of the ecovillage Sieben Linden
(Municipality of Poppau, Germany.)

Growing food is the aim in a lot of eco- initiatives such as in the Finish project eco-
viikki (Figure 29 :), close to Helsinki. Fruit trees were planted through the area and there are
a lot of possibilities growing vegetables by the inhabitants.

Figure 29: Helsinki (Fin.). In the quarter Eco-Viikki , a lot of space is intended for gardening by local
inhabitants.

Another nice example can be found in the Scottish ecovillage of Findhorn
(www.ecovillagefindhorn.org ; Figure 29). There also, a lot of common used infrastructure

has been built.
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cotland)): community centre.

Bl 300 .

Findhorn (K, Scotland): common meditation |[€ f rom the inside
r oom, from outside an

Figure 30: In the ecovillage of Findhorn (Scotland) a lot of common used infrastructure with very
different functions has been built.

There is a growing number of projects in which designers are creating a public-private
gradient within the buildings itself (Figure 31 :). Agoodexamp |l e i s the seniors
Kwarteel 6 in the ecoquarter EVALanxmeer (Cul emb
the building has a lot of common facilities such as a bike parking, guest rooms and a
cafeteria. In the social housing project Werdwies (Zirich, Switzerland), the ground floor is
reserved for common used facilities such as a nursery, ateliers and a laundry. These
common areas became the meeting places of the project, just like, a long time ago, the
central laundry in the medieval and antique village was important for the social cohesion.
Also in the Finnish eco-quarter eco-v i i Kk K i (Hel sinki), common | aun
designed in order to minimize the energy and water consumption. Though the average
building cost is about 5 % higher than a conventional comparable Finnish dwelling, water and
energy consumption are about 30 % less, which of course leads to an attractive lower
ecological impact (www.skanska.com).

In a lot of car-free eco-projects also the car-par ki ngo6s apnadr ktimeg 6 bi lag
designed for common use for the inhabitants (Figure 27)
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Zurich (Switzerland). The social housing project
Werdwies (architect Adrian Streich, 2007) was
build according to the Swiss minergie-eco

Zurich (Switzerland). On the ground Floor a lot of
common functions are designed, for example this
common laundry, stimulating social cohesion in

standard. this Werdwies project. Picture by Erik Rombaut

Picture by Erik Rombaut

€ . in the darker round part of the building

(Cul embor g, The Netherl . :
Kwarteel 6 i n EVALanxneeerwith@ lota Picture by Erik Rombaut
of common used facilitie

Picture by Erik Rombaut

Figure 31: Also within the buildings a well thought public-private gradient is designed. The common used
facilities are of a great diversity.

Int he German city of K°e 1| n, the car free
a bike friendly design, even on the building level. There are central car parking facilities at
the edge of the quarter. Each building has a common-used bike parking in the cellar, which
can be reached using the slopes. Bike parking is everywhere and there is even a common
bicycle pump on the central square in the district (Figure 32 :).

city
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