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Editorial

Eleni Tracada, PhD

University of Derby
Faculty of Arts, Design and Technology
eleni.tracada@jbu.org

One particularly gratifying aspect of this issu¢his presence of papers, which clearly refer to
the main themes of Biourbanism.

The contributions of the authors for this firstueshave been selected attentively in order to
facilitate the beginning of refined discussions these themes; the main intention is to
generate a fine line upon which, either theoretiaat/or scientific advancements on

Biourbanism could be easily disseminated to vagesxaudiences worldwide.

In his paperBiophilia and Gaia: Two Hypotheses for an Affectiveology Dr. Giuseppe
Barbiero introduces Affective Ecology, which is rparily concerned with emotional
relationships between human beings and the resteoliving world and also elucidates our
affiliation to Mother Earth, Gaia (The Gaia Hypais), hence our natural relationship with
Biophilia, our inherent inclination to focus upoifel and life-like forms (The Biophilia
Hypothesis).

In the second paper with the tig&reen infrastructure planning: A contemporary apgch
for innovative interventions in urban landscape ag@ment Dr lan C. Mell explains the
importance of green infrastructure and how spedifterventions according to this central
approach to landscape planning in the UK, EurogeNwrth America meet the challenges of
population growth, transport and recreational nedtisintend to support economic growth.
In their paperHow to investigate and improve legibility of urb@anojects to make them
understandable for blind people? Contribution oti@band Behavioural Sciences Methods
to Design for All ApproachEwa Kurytowicz and Zuzanna Bogucka report andlysea
legibility of urban space by referring to cognititaetile maps, which can help blind people to
move freely in certain spatial systems at desiggesbf Olympia Park in Berlin.

In Amiyo R. Ruhnke’s papefStormwater management: Designing urban hydrological
systems as infrascapewe learn about water infrastructure, which hasnbdesigned as
networked natural systems, such as the self-orgngystems of mycelia fungi applied to a
site in New Orleans in order not only to improve fuality of the open space, but also to link
storm water management with engineering and urlesigd strategies (urban landscape as a
continuous infrascape).

And finally in her Sustainable refurbishment as a driving factor obam regeneration
Evgenia Budanova discusses advantages of the gprotasfurbishment and how this may
affect the environment and urban fabric; this authas revised a successful case study of
sustainable refurbishment of an industrial buildingMoscow with the use of TAS software

© 2011Journal of Biourbanism
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to confirm that, a dwelling in that refurbished wstkial building is now capable to consume
less energy than a conventional one.

It has been a great pleasure to act as Editor ief ©hthis issue and | should like to thank all

the authors who have taken the time and effortréolycce the published papers. However, |
should also like to thank those authors who sulechiftapers, which did not attain the review
process before the publication deadline. Therefdiek forward to seeing also these papers
published in our next issues in the near future.

| also believe that many interesting issues hawenhbaised in each of the papers by all
authors. Thus, | am convinced that all these ssue likely to get further debate. | should
also like to encourage all readers and scholapatticipate in additional written discussions
and papers in the near future, if they wish, so ithdisputable developments of the discipline
of Biourbanism could take place at any time, asnaessant evolution of its principles and
practices.

© 2011Journal of Biourbanism
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A note by the President of the
| nter national Society of Biour banism

Antonio Caperna, PhD

Universita di Roma Tre
Facolta di Architettura
antonio.caperna@biourbanism.org

As President of thinternational Society of Biourbanisnim happy to welcome the first
volume ofJournal of Biourbanisml am grateful to the editor in chief, Eleni Trdeato my
colleagues Archana Sharma, Alessia Cerqua andnst&erafini as co-editors and, of course,
to all the contributors, for this important achieent.

Thelnternational Society of Biourbaniswas born in September 2010, by a group of
international researchers, aimed at unfolding He®tetical basis for a new human-oriented
built environment.

Many things happened during this first year! Oneghi$ is JBU, a key component of ISB
activity. It aims to bring together theories, madahd new design processes, but also wants to
offer a platform for high-quality research, theongking, education, and practice.

We are to face several challenges, and the “bigtt#éfwill be the city. In the last decades, we

have attended some incredible historical eventsidmarban population has overcome the
number of rural inhabitants for the first time evenvironmental problems, and climate

change, have risen dramatically; strategic roléos$il energy is challenged, together with its
economic and social implications; globalization roipad the world order; digital technology

entered our lives; etc. We cannot face these eplallenges by using obsolete tools, both in
scientific as well as in policies terms.

In this scenario, JBU aims to represent somethag. rits first task is about finding a new
research methodology to be applied to the urbaheriuge.

Still today, the dominant paradigm handle the mprgblems associated with urban growth

and global sustainability, as independent issuesstiBg assessment models are based on
outdated scientific patterns, that analyze citiesd aheir features as separated and
disconnected pieces. But cities are complex systevhsse infrastructural, economic and

social components are strongly interrelated, asdhierefore impossible to understand them

separately. The result is an ineffective policytenfleading to unfortunate and sometimes
disastrous unintended consequences.

This disastrous result require a rethinking of thanner in which we analyze and plan the
urban environments, and Biourbanism is our sciergifiswer. It is a science focusing on the
urban environment, considering it as a hyper-corpieng organism. It interacts with its

© 2011Journal of Biourbanism
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internal structure as well as with the externalaigits. This means that the urban body is
composed of several interconnected layers of dynatnictures, all influencing each other in
a non-linear manner. This interaction results ireegant properties, which are not predictable
except through a dynamical analysis of the condesteole.

This scientific approach links Biourbanism to litad integrated systems sciences, like
biology, ecology, statistical mechanics, thermodyia, operations research. The similarity
of approach lies not only in the common methodo)dayt also in the content of the results
(hence the prefix “bio”), because the city représdhe living environment of the human

species.

Our goal, as Biourbanists, is recognizing the ‘imali forms”, defined at different scales
(from the purely physiological up to the ecologitevels) which, through morphogenetic
processes, guarantee an optimum of systemic eflgi@and for the quality of life of the
inhabitants.

Biourbanism is based on the following groundwoikHpistemic foundation and the needed
scientific paradigm shift, (i) New Life scienceas biological roots of architecture and
urbanism; (iii) Peer to Peer Urbanism, as an intiegavay of conceiving, constructing, and
repairing the city; (iv) Morphogenetic Design Preses, based on real recognition of
“optimal forms”, defined at different feedback sml(from physiological, to ecological),
which, through morphogenetic processes, guarame®pimal systemic efficiency, and
therefore of the quality of life.

The above “corpus” shows a completely different wawhich we consider and interact with
the urban environment. From a scientific point @w; this open new fascinating research
scenarios.

Towns and cities represent the living environmehttlte human species. Thus, it is
fundamental create a design able to reinforce tharustructure according with our biological
and neurophysiological requirements.

In this cultural context JBU aims to play a leadimte where, research workers and scholars,
from several fields such as mathematics, physicéody, neurophysiology, architecture and
urbanism, can contribute for a better urban enwremt and a future full of hope for
humankind.

© 2011Journal of Biourbanism
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Biophilia and Gaia:
Two Hypotheses for an Affective Ecology

Giuseppe Barbiero, PhD

Universita della Valle d’Aosta / Université de lal\ée d’Aoste
Facolta di Scienze della Formazione — Faculté desrges de la Formation
Interdisciplinary Research Institute on Sustaingil
Universita degli studi di Torino
g.barbiero@univda.it

ABSTRACT

Affective Ecology is a new branch of ecology comesl with emotional relationships
between human beings and the rest of the livingldvdrhe basic instinct that guides the
evolution and maturation of a well-tuned relatidpsivith the living world seems to be
biophilia, our innate tendency to focus upon lifel dife-like forms and, in some instances, to
affiliate with them emotionallyThe Biophilia Hypothes)jsOur feeling of a deep connection
to Nature, our sensation of being a child of MotBarth, of Gaia, is probably an instinct and
it is present in all human cultures, including #asore technologically advanced, where a
scientific understanding of the planet’s living ur& has been developing to an ever more
advanced levell(he Gaia HypothesjsNevertheless, within our artificial society, nalstant
from the natural world, we are running the riskttbar biophilia is not becoming adequately
stimulated in order for it to flourish as naturglistelligence, the ability to take care of and
subtly interact with living creatures. On a brighteote, we are discovering that Gaia
continues to affect us on a deep psychologicall lemetivating our involuntary attention
(fascination) and favouring the restoration of attentional capacity. We can all learn to
respond to the call of Gaia and the natural wortdrefine our senses and our mental
capacities through the practice of active silemsm@fulness meditation); an engagement that
seems to be particularly efficient in re-estabhghour personal connections with Gaia and
the living world.

Keywords. Active Silence Training (AST); Affiliation; Attentin Restoration Theory (ART);
Directed Attention; Empathy; Fascination; MindfudseMeditation; Open Attention.

© 2011Journal of Biourbanism
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The environmental crisis is an outward manifestated a crisis of mind and spirit. There
could be greater misconception of its meaning thanbelieve it concerned only with
endangered wildlife, human-made-ugliness, and pioliu These are part of it, but more
importantly, the crisis is concerned with the kioflcreatures we are and what we must
become in order to survive.

(Lynton K. Caldwell)

AFFECTIVE ECOLOGY

The urgency posed by the big environmental isseggires a global reaction from humanity
that is both rapid and adequate to defend the aatuvorld (Stern 2007; IPCC 2007,
Rockstrom et al. 2009). Nevertheless, despite war acreasing knowledge of the global
ecology, only a minority are truly motivated to nifgdheir behaviours in order to face the
environmental challenges. We are talking about-wétirmed moral people, for whom the
knowledge about such problems is motivation endogiirive them to take action for ethical
outcomes (Schultz 2001). For the majority of pepme the other hand, an exclusively
rational and cognitive approach to the big problemgarding the environment is often
insufficient to motivate them to take preventatiraemedial action. Of consequence, various
authors have warned of the necessity to bring emoéind affective associations into
discussions about conservation (Saunders 2003jroanvental education (Wilson 2006) and
sustainability (Colucci Gray et al. 2006; CaminayBero & Marchetti 2009).

To consider emotive and affective connections betwuman beings and the rest of the
living world opens up a vast field of interdiscipdiry research that teeters on the boundary
that lies between biology and psychology. Indebdseé types of connections to which we
refer have their phylogenetic roots in the evohaichistory of humanity and can therefore be
the subject of biologists, or reflect the ontogenes the human psyche and therefore be the
subject of psychologists. Epistemological, lingeest and methodological differences exist
between biology and psychology that cannot be wwstienated. Nevertheless, understanding
how a connection between a human being and an hranpdant or a natural environment is
established, developed and consolidated is of fmed#l importance for environmental
education that aims to permanently modify the b&havof people.Affective ecologyis
focussed upon this area of research (Barbiero.20817b; Barbiero 2009): it isaffective
because the capacity of the human spettesoond with is only in part genetically
programmed, and instead depends to a large degmetbhe development of psychological
potentials that themselves depend more upon cultuaa genetic contexts (Bell, Richerson
& McElreath 2009); and €cology because ecology is the science of phylogeneticall
determined connections. Affective ecology is praabas a complementary tool to cognitive
ecology that conveys knowledge via rational reasgpniexploring new channels of
comprehension about (and of communication with) Ii@g world — that knows how to
make wise use of the affective and emotional coenuets of people. To form a more precise
intellectual framework of affective ecology, | wantunit two scientific hypotheses that could
constitute its scientific base: the biophilia hypegis, proposed by Edward O. Wilson (1984),
and the Gaia hypothesis, created by James Lovél®kK9). Two scientific hypotheses that
presume a strong affective component — explicihebiophilia hypothesis and implicit in the
Gaia hypothesis — and it is just this characterigtat makes their combination particularly
interesting to us.

© 2011Journal of Biourbanism
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THE BIOPHILIAHYPOTHESIS

Biophilia Framework

According to Edward O. Wilson, biophilia is «oumate tendency to focus upon life and
life-like forms and, in some instances, to afféiavith them emotionally» (Wilson 2002, p.
134). Humanity, over the course of our evolutionpwd have developed a set of
phylogenetically adaptive learning rules that moald relationships with the natural world,
even today (Wilson 1993). If this hypothesis isreot, the biophilic instinct would find its
expression in aattention —the capacity to let oneself be fascinated by nagtmauli, and

b) empathy- the capacity to emotively affiliate with the féifent forms of life, or, as more
precisely suggested by Silvia Bonino when referriagone-way empathetic engagement
with non human life,differentiated participation Thus, attention and empathy would
constitute the two central constructs of biophdiad, at the same time, the two mental
faculties that characterise the human instinctoieeland care for Nature, faculties that
should therefore be adequately cultivated.

Attention

Psychologists generally agree that attention camldimmed as the process by which some
elements of sensory information are encoded andoedted whilst other aspects of the
sensory reality are neglected (Valenza & Simion20@ur senses continually receive an
enormous mass of stimuli and information aboutetkternal and internal environments that is
elaborated by the subcortical centres without usgo@aware. Only a small part of this
information reaches the cerebral cortex and engaghshe consciousness, and thus gaining
our attention. Attention focuses on only some atspe€ the world that for some reason
appear to be important. Our faculties — i.e. memawgduction, risk evaluation, etc. —
concentrate and attend towards the origin of theustis. Attention is phylogenetically
adaptive and has evolved in man in response tondegls of basic survival, developing
configurations of characteristic neural network@responding to the diverse modalities with
which attention manifests (see e.g. Parasurananads, 1984; Parasuranam, 1998). Here,
we will consider two types of attention: directdtkation and open attention.

Directed attentions the capacity to activate a state of alertnegs gonsciously direct ones

attention towards the object that provoked itslaitype of functional attention which serves
that that we are doing and that requires mentaltet® be maintained with time. It is the form

of attention that one needs to carry out task® dintsh a job. It is the form of attention that
we can define as passive and subordinate becarespdnds to external stimuli, it is attracted
to them and it can become prisoner of them (Pef83)2

Open attentionon the other hand, is a state of vigilant conssness, active because it is
attention in itself, free and independent of exaéstimuli. A form of attention that takes care
of “here and now”, that attends new insights, asthe sense of the Buddhigbniso-
manasikira which implies exactly this type of attention, whemni indicates the maternal
womb (Pensa 2002): a form of attention that geesratew awareness, and becomes a
permanent mental state.

© 2011Journal of Biourbanism
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Directed and open forms of attention are not coestt® mental states: directed attention
limits open attention. However, directed atteni®mmportant for establishing open attention.
For example, suppose you were to take up a new Hpadryou had never done before; the
movements do not come easily, they are awkward yemdfeel cumbersome performing
them. We therefore apply our will to focus our dtesl attention on the exact execution of
each movement until, with practice and patience, mthovement comes naturally. This
liberates the need for directed attention, leaapgce for open attention, that Simone Well
calls “true” attention (Weil 1966). Thus open atten has a systemic nature: the athlete does
not pay attention to the sequence of necessarymewts anymore (directed attention), but to
how these movements equilibrate between themselves.

Affiliation

According to Ursula Goodenough, the phylogenetigiorof the sentiment ‘to affiliate with’
resides within the neuronal networks involved ia tontemplation of our profound genetic
affinity with creatures of other species. It sedhe these neuronal networks evolved via the
exaptation route from networks that guided our mmatieand paternal instincts, networks that
also generated emotions like love, care and thenatdo protect. The root of altruism and of
responsibility, in the literal sense of the teimmarry (sponsum) things (resjas its origin in
«our capacity to experience empathy with othertarea and respond to their concerns as our
own» (Goodenough 1998, p. 127).

The sentiment ‘to affiliate with’ seems, from thgerspective, like a particular manifestation
of empathy, here intended as the capacity to feelinderstand and to share thoughts and
emotions with another. From an ontogenetic pointvigfw, empathy evolved with the
psychological development of the child. Around $eéars of age, a child experiences his/her
first form of empathy for participatory sharinghat will accompany him/her for all of
childhood. In adolescence, with the developmentamfever more sophisticated cognitive
capacity, the ability to feel and share the thosglmd emotions of others extends to the
comprehension of entire social grou@snpathy for general conditionsoCoco, Tani, &
Bonino 1998) and (in an extended form) to parti@pa the “emotions” and expressivity of
animals and the sacrality of vegetable life (HDIOR) and certain natural landscapes (Naess
1976). Thus empathy transforms in this way idifferentiatedparticipation or asymmetric
empathyof the different forms of life and natural obje¢B®arbiero 2007a). We talk about
differentiated participation (or asymmetric empatbgcause the real sense of empathy, by
definition, can only exist between human beingd tiegiprocally divide the capacity to
understand and shahemanemotions. The relationship that is establishesvbeh a human
being and an animal cannot therefore be of empatfeetn because, even when a non-human
living being is able to perceive and correctly tdoehe emotive state of a human being, it is
not able to share the experience. Indeed, manyadsiperceive human emotions, but they
experience them in a completely different way. Téneerse is also true: even though it can be
useful in certain contexts (with children and thdedy), human beings should avoid the
psychologically regressive confusion of projectingnan sentiments onto a non human living
being.

© 2011Journal of Biourbanism
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BIOPHILIA AND NATURALIST INTELLIGENCE

Naturalistic intelligence is the eighth manifesiatiof human intelligence according to the
classification posed by Howard Gardner in Kisltiple Intelligence Theorylt is defined as
the ability to connect, on a profound level, wittmrhuman living beings and to appreciate the
effect that such relationships have upon us aneéri@rnal environment (Gardner 1999). This
form of intelligence requires a developed sensdsifitea with which to perceive living
organisms, the capacity of logical reasoning ttiaes us to distinguish and classify living
organisms on the basis of certain logical pararagteparticular emotive sensitivity toward
all that is “natural” and, finally, a certain exastial knowledge that allows us to link all these
gualities together on the basis of experience sffiatual nature (Gardner 1999). If biophilia,
as stated above, is a set of phylogenetically agap¢arning rules, it could constitute the
physiological basis and the psychological potentraim which naturalistic intelligence
emerges.

However, as observed by Richard Louv, if childres ot allowed to have the opportunity to
develop an adequate relationship with nature, blieplis not stimulated and naturalistic
intelligence atrophies, causing damage to bottphysical and psychological development of
the child, which Louv defines, on the whole, asttma deficit disorder” (Louv 2005; Charles
& Louv 2009). Thus, it is necessary that the pedsguf naturalist intelligence reverts to its
original vocation, educating people to recognise pleculiarities of the living state of the
various forms of matter (Buiatti & Buiatti 2001) iits manifestations of autopoiesis
(Maturana & Varela 1980), negentropy (Schroedin@842) and mental processes (Bateson,
1980). Life is a natural phenomenon, different andjue with respect to all the rest (Capra
1996; Buiatti & Buiatti 2008).

Who is able to recognise — intuitively or intelleally (by which, it is not important) — the
peculiar harmony of each living organism cannol tiiexperience a profound sentiment of
marvel and of reverence for the mystery of mattet tis able to transform itself into
something living; and the fact that each organiseven a clone! — is actually unique and
unrepeatable. Life, in this sense, is truly sacfBdteson & Bateson 1987; Goodenough
1998). Thus, a theoretical framework is needed that account for each element and that
makes sense, not only of the living taxonomy, forameple, but also of the great
biogeochemical cycles and the sentiments of difiathat we feel «for our Sister, Mother
Earth» (Francis of Assisi). A theoretical framewdek needed that meets the scientific
standards of the XXI century, and that excites msgires. Gaia, Mother Earth, a universal
myth, yet also a contemporary scientific hypothepi®vides the answer. An efficacious
pedagogy of naturalistic intelligence cannot battdtere.

THE GAIAHYPOTHESIS

The Gaia Framework

The rocks, the minerals, the water, the air, théheand its visible inhabitants, the fungi, the
plants, the animals: each creature, living or an speak to us, can help us feel at ease
within our common home, the Habitable Ear@®é(oikouméne We are all children of Gea

© 2011Journal of Biourbanism
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('), or Gaia [aia), children of a very long and uninterrupted evioloary history. We feel
that we belong, not only to the human race, bub &bsthe biosphere itself, and we can
empathise deeply with the sacredness of each liamg (Goodenough 1998). Little by little
we re-discover our ecological selves, being paxwfdeepest self (Naess 1976). We do not
need to put excessive demands upon our linguisterdlal or logical/mathematical
intelligence with discussions about environmentilaation or diagrams of the greenhouse
effect because it is thecus naturaethat educates our naturalistic intelligence (HDOR).
And it will be our naturalistic intelligence thatimulates the manifestations of our other
forms of intelligence, in all their shades, dayaffay more cognitive and affective (Goleman
2009) to become aware of our responsibility towaodsselves and to all creatures, a
responsibility that derives from being the spetied knows the other species (Volk 1998).

Gaia asauniversal myth

Myths are timeless and they express with theiretggial contents some fundamental themes
of humanity with universal validity that cannot benveyed using rationality alone. Mother
Earth is without doubt an archetype deeply rooted our psyche. The concept of the Earth
as a Mother is present in virtually all cultureslatates back to the Neolithic age: the idea is
that the Earth is a sort of womb for life (Gimbute®89). In ancient Greek mythology, for
example, Gaia is the starter of life: the OlympiadS and all living creatures descended from
Gaia (Koreny 1958). She is also the Ronhaiter Tellus(Koreny 1958) andHel in Norse
mythology (Monaghan 1981). She is a mother Godttesisrenews with each season (she is
always a virgin and always fertile) and she knohes nysteries of life and death: she is a
Goddess of knowledge. Over the course of the destuthis Goddess has tended to be
personified into ever more distinguished femaleufeg, each one of which conserves an
attribute of the original Goddess. For the anciergeks, the Goddess that best assumes the
form of Gaia is Demeter, and her name)nmp) again converts back to Mother Earth.
Demeter, together with her other identities, Pdisap and Kore, is at the centre of the
Eleusinian Mysteries, the ancient religious riteattcelebrated the cyclic seasons of life:
Persephone’s Winter, Persephone being the wifedaf #&nd Queen of the Underworld, and
the awaking of Kore in the Spring, Kore being tleetife Goddess of vegetation (Koreny
1958). It is possible to retrace the same myttcaire to the Celts, with the epic deeds of Eire
and Fodhla (Monaghan 1981), and even in the pef@@rChristian world, where the virgin
and mother “Goddess” incarnates into the historfgglre of Myriam of Nazareth who,
starting from the Third Ecumenical Council of Eplesn 431, became to be known as
Theotdkosthe Virgin Mother of God.

Gaia as a scientific hypothesis

The myth of Gaia was borrowed by James Lovelock' @) %o illustrate a scientific hypothesis
that describes the dynamics that make the Eartlecalipr place to host life. The Gaia
hypothesis was for a long time a controversial arguot, in part because experimental
verification was difficult to obtain (Kirchner 198@nd in part because the more orthodox
academic culture does not like such a merger ehsel and myth (Margulis 1998). However,
it is now commonly accepted that the Earth is desgscharacterised by the phenomenon of
emergence (Schenider 2001). This presumes thathhfe a significant effect upon the
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environment iafluential Gaig, at least upon the Earth’'s surfaces and the gtheve
(Kirchner 1989; Kirchner 2002). In turn, the envinbent exerts its influence by limiting the
evolution of the biosphere via Darwinian procegsesnton 1998).

It is more difficult, however, to establish whetltlee biosphere influences the abiotic world in
a stabilising way. If it were so, negative feedbdo&ps should prevail in the dominant
connections between biota and the physical waslatihizing Gaia. Life, in other words,
would not only condition some chemical-physicaligales in such a way that they adapted to
life (for example, mean atmospheric pressure aarland the average surface temperature
between 0° e 100° C, parameters that allow watéetgonserved in the liquid state), but it
should also be able to cope with oscillations @sthvariables such that it always returns to
the reference values after a global perturbatiover@l, what one observes in reality is
behaviour of Gaia that is both homeostatic, whegative feedback loops effectively prevail,
and homeorhetic, where positive feedback loopsairéBarbiero 2005).

The biogeochemical cycles of our planet seem ttubeamentally homeostatic: the feedback
loops have a negative sign, that is, they tenchlabit the perturbations from altering the
overall structure of the system. In principle, hoes it is possible that one or more positive
feedback loop is established within the cycle; bafere the product of a reaction amplifies
rather than inhibits the sequence of successivetioea, triggering a cascade process. A
cascade process by nature tends to modify the ilegailconsolidated in an irreversible
manner and the system becomes unstable, remaigigigca until a new point of equilibrium
is attained (homeorhesis). The history of the E&tlonstellated with episodes that have
upset long-standing homeostatic equilibria, sueth these points of discontinuity are used by
academics to divide the history of the Earth up g¢ological eras. From the Proterozoic eon
onwards, the protagonists of many of these poihwiszontinuity are diverse forms of life
that inhabited the planet (Schwartzman 1999). Oramele is the transformation of the
terrestrial atmosphere from a reducing to an okidisone caused by photosynthesising
organisms. This, not only contributed to changing planet’'s climate, by cooling it down,
but they started to release molecular oxygen imoatmosphere that revealed to be lethal for
life on Earth. For some time, the planet manageabtorb the oxygen, mostly via the easily
oxidised minerals contained within the rocks, batethese deposits were saturated, the free
oxygen in the atmosphere destroyed the layer oérab& organisms that covered the Earth
(Schwartzman 1999). Following this ecological disgsthe terrestrial atmosphere never
again favoured anaerobic life, although the newildgum attained permitted the evolution
of eukaryotic cells (Volk 1998; Margulis 1998).

Whatever the true nature of Gaia may be — inflaéndr optimising —, the hypothesis
formulated by Lovelock gave rise to a rich and Fetiarfield of study: Geophysiology, which
considers the biosphere and its matrices (atmosplyerosphere, hydrosphere) as a single
super-organisrmsui generigKump, Kasting & Crane, 2004).

GAIA FASCINATION RESTORESHUMAN BIOPHILIA

Gaia is not only a legend and a scientific hypathe&3aia is an essential element of our lives.
We are discovering that Gaia affects us on a degphplogical level — as only a true mother
would — activating our involuntary attention, fasaiing our senses and favouring the
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restoration of our attentional capacity. If thigrse, we stand before a crucial issue that needs
to be addressed in its entirety: here, Gaia isattéve subject, while humanity receives
physical andosychologicalnourishment. Modern man is used to consideringsalfrto be at

the centre of the Universe. He tends to believe libais the sole driving force, for better or
for worse, of his own destiny. Here, we are dealitl a totally new perspective, which is
much more humble: we depend upon the integrity @fGas stated by Francis of Assisi in
his Laudes Creaturarun{1224), Mother Earth really sustains and managesnot only
physically («et produce diversi fructi»), but also the psychological («con coloriti flori et
herba») level.

The Attention Restoration Theory

The primary question of my research is thus: why iarnwhat way is attention influenced by
certain natural environments? In the quest to ansine question, | have become greatly
interested in the Attention Restoratibheory developed by Stephen Kaplan, psychologist at
University of Michigan, particularly about the resdtive power of fascination (Kaplan 1995)
and mindfulness meditation (Kaplan 2001).

Fascination

Kaplan distinguishes two forms of attention: diegtiattention and involuntary attention, or
fascination. The first form, we have already disewsabove. To Kaplan, directed attention, in
its essence, can be defined as the capacity tbiirdoncurrent or distracting stimuli while
carrying out a task (Kaplan 1995). When directédnditon is subject to intense and prolonged
use, it becomes exhausted and mental fatigue octhessubject is more easily distracted
his/her behaviour becomes more frequently impulamne hostile.

Involuntary attention (James 1892), or fascinatisrg form of effortless attention, resistant to
fatigue (Kaplan 1995). It permits directed attentto rest and regenerate until it returns to
normal efficiency levels. Fascination can triggpe attention inasmuch as it emerges from
the performance of processes (for example, fromy, @at also from listening to or telling
stories, or problem solving) or by simply surrourglioneself with into wild natural
environments perceived as reassuring and regemgi@iiderness Gaia

Mindfulness

Mindfulness meditation is a psychological practigéh its roots in the spiritual traditions of
Buddhism (Siegel, 2007), and from which various hods used in stress reduction (Kabat
Zinn; 2005) and diverse psychological therapiesshiaeen derived (for a recent review, see
Horowitz, 2010). In its essential form, mindfulnesseditation offers the opportunity to
experience suspended individual moments in timenftbe multiple auditory and visual
stimuli received and to enter into relationship hwibtne’s interior space (Freire, 2007).
Mindfulness meditation requires the practitioner @mpty his/her mind of the flow of
thoughts that tend to activate directed attentioeating in this way the right conditions such
that open attention can manifest (Pensa 2002).
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Kaplan retains that a person, even with modeshitrgiin meditation, could obtain great
benefits in his/her capacity to regenerate direatéehtion from practicing mediation, even if
the environmental context has little or no regetnezaproperties (Kaplan 2001). In some
way, mindfulness meditation may have a substitutote to that of fascination of the natural
world.

Kaplan's hypothesis (known as th& Bypothesis) opens up new perspectives: if fascinat
of Gaia regenerates directed attention, establishinthis way a point of contact with the
human psyche, symmetrically the human psyche, inafimness meditation could establish a
point of contact with Gaia, or at least with soniéher epiphanies. Indeedjlderness Gaia
andmindfulness meditatiorequire the human subject to “let go” of directtention and to
predispose oneself to open attention.

Active Silence Training

On these bases, Dinajara Doju Freire, Maria Feoaadd | developedActive Silence
Training (AST), an educational scheme designed specifidaltyprimary school children
(Barbiero et al 2007b). The AST is constituted asdinating games that aim to stimulate
biophilia in children, enhancing properties of battention and empathy. For this reason, the
AST is divided into two modulesCooperative Play(Bello, Bo & Ferrando 2002) and
Mindful Silence(Freire, 2007). TheCooperative Playmodule is constituted of games that
encourage the children to cooperative between teles in order to stimulate their sense of
empathy (Jelfs, 1982; Bonino, 1987). TMandful Silencamodule is constituted of games that
introduce mindfulness meditation to the childrdmyst stimulating their faculty of attention
(Kaplan 2001; MacLean et al. 2010).

Experimental data

To enable biophilia to flourish in each child, weed to stimulate his attention and his sense
of empathy. The AST is the instrument that we hakeated to attain this objective in
children that pass a large part of their time ibam environments with poor regenerative
powers. Although the AST was performed in many @mynschools in North and Central
Italy, all the experimental observations reportedehwere taken at the Istituto San Giovanni
Bosco delle Figlie di Maria Ausiliatrice, a primaschool in Aosta (Italy), in order to
present a socially homogenous group of childrentarfdllow them over the course of their
five primary school years.

Both physiological and psychological parametersewaken into consideration in the study.
Regarding the former, heart rate and arterial blo@ssure were assessed — indicators of the
state of relax of the children (Barnes et al. 2@lack, Milam & Sussman 2009), and for the
latter, the ContinuousPerformance Tes{CPT, Cornoldi, 1996) was primarily used to
evaluate the regenerative capacities of attentiaime children. This version of the CPT is a
paper and pencil test that measures sustainediattefhe subject is required to spot a triplet
of the same repeated letter within a very longngtrof letters. The CPT is a brief and
conceptually simple test, but nevertheless sometuinag for primary school children. It is a
validated measure of sustained attention (see @aykun 2008). The CPT measures
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sustained-directed attention as well as the captzinhibit or block out other stimuli. In our
CPT, a triplet of letters was presented to theestibjfor three test-trials whereby the order in
which the same letters appear changes for eadhafidoes the size of the letters and the
spacing between them. No cognitive function is lagd whilst performing the test as the
order of the letter string is casual and withoutsge however, the subject is required to
maintain directed attention. The CPT allows us teasure four variables: the number of
correct replies, the number of incorrect replibs, htumber of times no reply is given, and the
time to complete the test. In this way we have kad#a to assess to what extent and after how
much time children are able to regenerate directiéeintion by means ddctive silence
(Barbiero et al. 2007b).

In a first phase, we compared the regenerativeotipaf the AST with that of the children’s
habitual recreational break between lessons (pheytiwe obtained evidence that the AST is
much more efficient than their usual playtime igeeerating attention in the children at
school (Barbiero et al. 2007b). Next, we compared two modules of the AST, the
Cooperative Play and the Mindful Silence modules;discovered that the Cooperative Play
module produces immediate but transient regenergtioperties of attention, while the
practicing of Mindful Silence regenerates directdtbntion more slowly but the effects are
longer-lasting (Berto & Barbiero, manuscript sulied). Finally, we compared the AST in
class with the fascination of nature. We took thiédcen on an explorative nature trail within
the woods, incorporating story-telling and songhstl@at the children could fully immerge
themselves into this environment with absolute rigreWe were not surprised to observe
that following this experience of nature their @ssel performances of directed attention were
comparable or better to those achieved after parfgy theactive silenceexercises in the
classroom (unpublished data); this result was ebsdirmed by the outcome of the children’s
version of the Perceived Restorativeness ScaldénjRatsal. 2009), a test for assessing how
the regenerative potential of an environment isg@eed.

Evocative Suggestions
If our observations are confirmed, we can conchindé

1) Some natural environments are able to stimulateirfason in children in such a way
that enables directed attention to rest and regémer

2) Biophilia could exert an evolutionistic influencleat goes beyond the memory of our
past in the savannah (Balling & Falk 1982), afiegtiboth directed attention and
concentration. Thus, biophilia could representlaviant evolutionistic advantage (Barbiero
2010).

3) If the capacity to regenerate depends on certauradacontexts, one might expect that
the destruction of the Earth’s wildernesses, initamd to the more obvious serious
consequences, would have a detrimental effect tiperability of our future generations to
mentally regenerate in a full and complete manimeparticular, the studies of environmental
amnesia come to mind (Kahn, 2007).
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4) If, of the various natural contexts, those of isematural beauty are not other than the
epiphany of Gaia, then, in one sense, it is Gaardgenerates our ability to attend. Thus, the
veneration of the ancient populations for MothertiEgGimbutas 1989) should not be
considered a rige rite, but as an act of gratitude for that tlsahe power to regenerate.

5) Finally, | turn to definition of biophilia, «our mate tendency [...] in some instances, to
affiliate with [life forms] emotionally» (Wilson AT, p. 134). Wilson uses — and | believe not
by chance — the verb “to affiliate”. The etymologfythe word “affiliate” is Latin &d filius)
and means “son of”, thus implicitly indicates aatenship with a “mother”. If Gaia is the
scientific epiphany of Mother Earth, then Gaia mother” and humans are literally her
“sons”. It is clear that of all the empathic redauships, that existing between mother and child
is one of the most profound and special. What isemoould the mother-child model of an
empathic relationship be that that best encapsuthie empathic relationship between Gaia
and mankind? Even though there are many scalesntbasure mother-child empathy, we
have not been able to identify one yet that cowddubed together with the AST, but the
investigational road ahead is without doubt prongsi

AFFECTIVE ECOLOGY AND HUMAN SPACES

Over recent years, biophilia has more frequentlgnbtaken into consideration in studies,
hypotheses and practical proposals regarding tlsggmiag of human spaces in order to
optimise human welfare, performance, etc. (see Kgllert 2005; Tai et al. 2007; Kellert,
Heerwagen, & Mador 2008; Salingaros et al. 20090ufh being a good starting point,
biophilia is, however, only a quality of the humiaand that requires an adequate relational
context and Gaia to be expressed, or, better st of her innumerable epiphanies can
provide the right partner to enable biophilia twuflish.

Regarding affective ecology, | propose the follogvinod for thought:

1) Biophilia is a collection of learning rules whicregend upon the mental faculties,
attention and empathy. A Biophilic project shouldnsider i) fascinating environmental
contexts to diminish the use of directed attentiad favour open attention, and ii) the most
appropriate spaces for human interactions to faeoyvathetic contact between human beings
and between human beings and the natural world ifaet al. 2010).

2) Fascination is a relational process where man ésphssive actor and the various
epiphanies of Gaia react directly upon the humaehes However, fascination is limited by
the experience that each person has of the nataréd. A biophilic design should dedicate
space for manifestations of wilderness Gaia thatcampatible with a real experience of
wilderness for the user (Kaplan 2001).

3) Open attention can connect the human psyche teemigss Gaia. A biophilic design
should, therefore, provide spaces for retreat afitude where the perception of the world’s
beauty merges with one’s more intimate spiritugiidyellette, Kaplan & Kaplan, 2005).
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CONCLUDING REMARKS

Like many conceptual instruments of the life sces)ahe biophilia hypothesis and the Gaia
hypothesis do not possess the status of ‘theortfienstrict sense of the word: that is, they do
not possess a predictive power derived from tlogichl-deductive structure. However, many
lines of evidence support their real consistenospmuch as that today the biophilia
hypothesis and the Gaia hypothesis together catobsidered as a collection of inductive
models with great heuristic value for the environtaésciences. In their flexibility, the Gaia
and biophilia models conserve all the complexitytlod living world (Capra 1996), with
networks of connections never completely closed lamahdaries never completely defined,
as is life (Camino & Barbiero 2005). The Gaia hypsis and the biophilia hypothesis offer
to the scientific community a new way of contemiplgthe living world, where experimental
observation becomes a tool for dialogue betwednrdifiit perspectives (Benessia, Barbiero &
Camino 2006) and where a verbal language is fadotirat is better adapted for describing
the dynamicity of the processes than a nominaldagg that tends to crystallise in definitions
that for their nature are in continual evolutioroffnan, Camino, & Barbiero 2008).

If ecology is the science of the relationships eswliving organisms and their environment,
the relationships between human beings and theaofethe living world should receive
particular attention. Here, affective ecology enestghe study of the affectiand cognitive
relationships that human beings establish withlitheg and non living world. It addresses
emotions that become sentiments, and intuitions lle@ome knowledge. Sentiments and
knowledge are not juxtaposed, they interchange tiewand collaborate. Read Nature with
an open heart, listen to Nature with a ready mthas is the correct nourishment for the
healthy growth of naturalistic intelligence.
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ABSTRACT

Green infrastructure has become established asetiiteal approach to landscape planning in
the UK, Europe and North America over the past dec#8ringing together a number of
disciplines to form a coherent landscape resourased approach to environmental
management. By assessing its utility and value piajger addresses the development of this
approach in policy, practice and examines its ssgge and failures. Reviewing alternative
approaches that green infrastructure interventtake to meet the challenges of population
growth, transport and recreational needs and stipgoeconomic growth is therefore an
important assessment. This is discussed in terrtiseadirection that current and future green
infrastructure planning policy is being presentedDespite the extensive use of its principles
in landscape planning in the UK, Europe and Nonthefica additional data is required if it is
to be embedded fully in policy at the appropriatals.

Keywords. Green infrastructure, green urbanism, landscapegement, urban planning.

INTRODUCTION

Managing the urban landscape is a process fraughtdificulties and conflicting agendas.
There is a perceived need in government, articdilditeough policy, to provide adequate and
sufficient housing, transport infrastructure angmut commercial development to secure the
prosperity of a city or economy. However, this dilg contributes to trade-offs between
economic needs and the support for ecological reessumanagement. Due to the lack of
informed valuations of environmental resourcesariitially as well as socially, ecological
resource bases in urban landscapes are often rabzgoh Over the last decade green
infrastructure has developed as an approach tost¢ape@ planning that addresses the
fragmented thinking associated with urban develogme&he green infrastructure planning
agenda brought together planners, ecologists, taothi and developers and proposed a
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holistic, and functional understanding of the eggl@f urban environments. By proposing
that ecological resources should form the fundaadebtilding blocks for landscape
management the supporters of green infrastructawe hdvocated its utility to meet a number
of planning issues (Benedict & McMahon, 2006; M2009).

Green infrastructure has been discussed as prayitheoretical, policy and practice led
solutions to the continued demands placed uponnudraas. Drawing on a number of
principles from Landscape Ecology it promotes thaintenance of ecological resources
within connected networks of green spaces, watesesu and greenways. Green
infrastructure planning also supports the thinkireyiewing sustainable transport by
promoting alternative solutions to the private mo#&w. Furthermore, it directly addresses
the need to view urban landscapes as a platforrgrizen investments in the form of street
trees, green roofs or in more formal parks and ipubpen spaces (Tyrvainen, 2001;
Castletonet al, 2010). The overarching message presented by gneeastructure
practitioners is its adaptive capacity to addressremt issues (housing or anti-social
behavior) whilst proposing innovative, and oftemmeounity led initiatives to address them
(Benedict & McMahon, 2006; Tzoulat al., 2007).

The aim of this paper is to examine the role gredrastructure holds in urban planning
practice. Given the potential development oppotiemiproposed above, green infrastructure
is discussed as offering solutions to planningassat a number of scales. The following
sections address how planners and practitionera@rtiéng to meet the challenges of growth
and development using adaptigeeenapproaches to landscape management. This includes
assessments of the role of water, brownfield regeiom and development in high-density
areas. CABE Space (2009), Gal al. (2007) and Williamson (2003) have all discussesl th
approaches used by planners to create responswmnents, and examine how human
interactions with this process are central to thecaess of green infrastructure investments.
They also reflect on the nature of these discussiotiin landscape planning policy, highlighting
where limitations occur in the translation of gr@g@rastructure policy into practice.

GREEN INFRASTRUCTURE: A GLOBAL CONTEXT

Green infrastructure can be considered a relatinely research agenda. Developed over the
last decade it has become the most prominent cpatiery approach to landscape planning.
Whilst the focus of green infrastructure developtnéiffers spatially and geographically,
there is a growing consensus assessing what idaeve, and how it should develop. Table
1 highlights the variation in focus of green infrasture programs suggesting that
opportunities present themselves wherghbgeningprojects labeled as ‘green infrastructure’
could provide more effective or joined-up approactelandscape management (Benedict &
McMahon, 2006). The areas proposed in Table 1 engeatl from an extensive analysis of the
green infrastructure, greenways, community forestipan planning and design literature
produced in the UK, Europe and North America. Thdarstanding of green infrastructure
outlined also draws on its reporting and use incggroduced at a national, regional and sub-
regional scale. A review of these discussions aaifiobind in Mell (2010) Primary research
undertaken with a broad range of practitioners mifwrms this discussion.

Reference though should be made of the differemcgseen infrastructure compared to other,
i.e. greenways, planning agendas. green infrastreitias adapted the principles of greenways
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(Little, 1990; Fabos, 2004), expanding landscapmties from an analysis of linear or isolated
green space management towards a multi-functiomal reetwork approach. The utility of
green infrastructure in policy and practice thes lin its ability to integrate the principles of
connectivity, multi-functionality and strategic neement proposed by greenways to support
a more holistic planning approach (Welsdral, 2006; Tzoulas et al., 2007). Moreover,
although green infrastructure uses the approacle®laped historically in landscape
management it applies further characteristics ftandscape Ecology and urban design to
focus its use in current planning practice (Mell1Qa).

Table 1. Focus of green infrastructure planning in the UK, North America and Europe
UK North America Europe
i. Community forestry i. Climate change adaptation i. High density urban development
ii. Sustainable urban design ii. Micro-climate control in urban| ii. Mobility
ii. Urban renaissance areas iii. Climate change mitigation and
iv. Sustainable communities iii. Biodiversity conservation and| adaption
v. Climate change adaptation assessments iv. Sustainable urban design
vii. Healthy lifestyles and iv. Sustainable urban design
landscapes v. Sustainable drainage systems
viii. Biodiversity and vi. Smart Growth
conservation vii. Water resource managemen

The variation shown in Table 1 highlights the difieces in the historical application of green
space planning. The UK established a system thaiosts ecological, economic and social
development. In Europe, due to the compact natdireites planners have followed an
ecological-social approach. Whilst in North Ameritiae fragmented approach to landscape
planning, in both policy and practice led to a legsll-defined approach to landscape
planning. North American research though has fatupemarily on water resource
management (Dunn, 2010; Fabos, 2004).

The role of green infrastructure in landscape mamant though is dependent on a number of
variables; location, assessed need, governancetws&u(of policy and funding) and the
existing resource base. It does not offer a simgari@aniform process that can be applied to all
environments. The specific locational context isréffiore integral in the application of green
infrastructure to ensure that interventions do magatively impact the landscape.
Consequently, green infrastructure has infiltratkd process of policy development by
emphasizing its value to a wide range of landsgapéessionals. This has been achieved by
using the language associated with Landscape Bgotagstainable development and green
space planning to express its principles in wagsipérs and developers can utilize. Through
this process green infrastructure practitionersehdeen able to promote a complex
amalgamation of ideas within a coherent and pragmeproach to green investment.
This has brought together an understanding of egcdd networks (Ignatieva, Stewart &
Meurk, 2011), connectivity (Kambites & Owen, 200a)d multi-functionality (Natural
England, 2009) with the sustainable developmenhdgé€Lindsay et al., 2001) in order to
frame the innovative and spatial aspects of gredrastructure delivery (Madureira,
Anderson & Monteiro, 2011).
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In the following sections a range of case studrespsesented exploring the value of green
infrastructure in urban landscapes. Each highligsutility of green infrastructure outlining
how it can act as a conduit between planning pa@iny practice. The assumptions made will
be drawn upon in the final sections of this pap@nmting a joined-up green infrastructure
approach to planning that links policy with praetic

URBAN GREEN INFRASTRUCTURE: AGRICULTURE, FORESTRY AND
GREENING PROJECTS

The value of urban greening projects to well-beiegonomic growth and ecological
sustainability is well researched. However, thara ilack of economic evidence supporting
investments in green infrastructure comparedgtey infrastructure Planning for green
investments at a local or neighborhood scale thoceym provide proportionally greater
benefits due to the proximity of residents to irtmeent sites. The rise of urban agriculture,
community tree planting and green retro-fitting urban areas are all ways that green
infrastructure can contribute positively to urbamstainability by promoting a localized
process of resource valuation.

Community tree planting in England undertaken ly\Woodland Trust, England’s Community
Forests, and more locally by local authorities, @bk to establish the value of trees in urban
areas. England’s Community Forest network has la¢ehe forefront of urban tree planting
projects aiming to improve local aesthetics and-esidclimatic changes associated with urban
development (Gilet al, 2007). Over the last twenty years they have atkxt £125 million to
create over 12,000 hectares of habitats and 13 86tres of new woodlands, (Blackman &
Thackray, 2007); a level of green investment urgntented in England.

Examples of this process include the Community gtsren North-West England who have
established a legacy of green investments in theckkester-Liverpool urban corridor
counter-balancing the stagnation of the urban enwient and decreases in green
infrastructure (Community Forest North-West, 20Ih)e Red Rose Forest has led a program
of neighborhood greening targeting the most socidéprived areas of Manchester. This
work promotes community cohesion through environiaeoutreach work and community
management of new green resources (Red Rose F@@&HD). In a rural context East
Cambridgeshire District Council (ECDC) has estdigdds the Planting Parishes project to
increase woodland cover by 10% across the disffetdate ECDC have achieved a 2-3%
increase, a major achievement given the difficutitigal and financial position facing
investments currently being felt by local authest{Mell, 2011).

More recently North America has seen similar growtlcommunity-led greening projects
based around the regeneration of urban brownfesdsmall-scale agricultural plots. Areas of
Manhattan and large tracts of central Detroit hdeen re-imagined as community
gardens/farms, rather than as exclusionary spd&ds & Edwards, 2010). Schmelzkopf’s
(2002) work assessed the role of community gardgeinimNew York’s highlighting the social,
ecological and financial benefits of such proje8ise noted that community gardens provided
spaces for local interaction, whilst also providiag affordable alternative to store bought
groceries, thus promoting a greater level of soara financial parity. Schmelzkopf also
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supported resident responses when the city attehtpteell these resources. However, $4
million was allocated to buy the land from OpematiGreen Thumb as the social and
ecological benefits provided by community gardeos rharginalized Latino and African-
American communities were deemed greater thannbedial value of development.

Although at a larger scale, Bull & Edwards’ disdoss of urban agriculture in Detroit
suggests that green infrastructure can also wokik latoader, though still local level. They
argued that urban agriculture offer communitiesapmities to invest and reinstate green
infrastructure in areas of greatest need. They suggested that a development fund budget
($30 million) could be allocated to such work (B&llEdwards, 2010) to support projects
including the Greening of Detroit, Earthworks Urlfaarm and the Detroit Black Community
Food Security Network. Each of these projects wawkth local communities developing
long-term strategies for social development throlgglalized landscape management. Steel
articulated this process stating that planners neetiop viewing cities as large unproductive
areas but see them as part of the productive ardmework (Steel, 2008), a notion heavily
emphasized in Landscape and Urban Ecology.

GREEN INFRASTRUCTURE, BIODIVERSITY AND CONSERVATION

Whilst urban gardening provides one avenue foreiasing urban greenery, protecting and
enhancing biological diversity in urban areas, rdiggs of scale, is also a central benefit of
urban greening. Whilst many authors including Natdingland (2009) have examined the
cumulative benefits green infrastructure can prevat a regional or state level, others
including Qureshet al. (2010) promote its ecological value at the logatity scale. Within
urban areas derelict or brownfield sites therefprevide opportunities for biodiversity
enhancement and conservation. The role of urbaangrg and gardening in New York
(Schmelzkopf, 2002) is one example of urban spagagbre-interpreted as ecologically
diverse. Furthermore, the second edition of the I@aigeshire Green Infrastructure Strategy
presents a number of key biodiversity enhancensgets around Cambridge, which aim to
establish more diverse resources. This secondegyrdtuilds on the original and aims to
continue to the development of biodiversity praggedtom the £21.9 million green
infrastructure development fund (Cambridgeshireittors, 2011). Each of these projects
promotes community involvement in urban biodivgrsitanagement by creating a sense of
ownership of local resources. They also fosterémhg-term engagement with the landscape
that potentially supports future conservation.

Whilst research and project work in the UK has ssaliprimarily on community engagement
with biodiversity at a local scale, work in Northm&rica has taken a broader spatial
approach. Given the focus on water managementijeiity and conservation planning has
been developed more frequently at the county aleS&teale (Benedict & McMahon, 2006).
The Conservation Fund has been one of the most agencies in this process working
closely with county and state administrations tglement catchment or network scale
biodiversity protection projects. Two of the mosbminent examples of this practice have
been the Seattle Open Space 2100 project and thd@avld Green Infrastructure Assessment
(Weberet al, 2006). Both programs identified water and biodsity resource as principal
priorities for protection. Therefore, whilst in $&a the program looked to increase the
density of Seattle’s population it does so in ortierallow Green Infrastructure to be
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developed across the city (Rottle & Maryman, 200He management of people in line with
what is deemed most appropriate for the ecologihefcity is central to the Seattle plan. A
further aspect of the plan is to integrate greéeradtives to traditional transport engineering
works by changing individual behaviors using inniox&infrastructure planning.

GREEN INFRASTRUCTURE AND TRANSPORT

Our understanding that urban areas are over-p@uulaith private cars is well versed
(Beatley, 2000). However, there has been someteglae, particularly in North America, to
provide resources (funding or land) for alternafimens of non-motorized or public transport.
Whilst growing numbers of people are cycling andking the spatial configuration of many
cities in North America makes it impractical to walr cycle (Lindseyet al, 2001). This
differs drastically from the situation in mainlaBdrope where from the 1950’s onwards there
has been gradual growth in green transport optiBasher & Beuhler, 2008).

Examples from Brazil (Curitiba), the UK (London)damenmark (Copenhagen) however
highlight that green infrastructure, or its prirlegy can be integrated with large-scale
transport systems. Curitiba’s public transport eystvas organized to provide hubs for buses,
trains and bicycles at major intersections withlgubousing throughout the city. The city’s
planners identified that there was a need for stftecture in residential areas, which could be
linked through greenways to provide an integratethdport network for residents and
commuters (Rabinovitch, 1992). London has promatesimilar approach to mass transit
focusing on the connective nature of green inftestire planning. The London bicycle hire
scheme, (Barclays Cycle Hire Schemée&Rwris Bikes) and the development of cycle super
highway network have made cycling increasinglybiesi popular and viable in London. Like
Curitiba by linking residential areas across thg the cycle routes have acted as safe and
accessible spine routes across London. Whilst tdeselopments would historically have
been seen as hard gréey’ engineering, because they focus of sustainablspgmhand health
they support a green infrastructure interpretafitaylor, 2008). The success of the cycle hire
scheme also enabled the Mayor of London’s officéet@rage an additional £25 million of
corporate financing to extend the project further.

Whilst Curitiba and London are examples of greefmastructure being used to promote
sustainable transport other cities have been faemoccessful in adopting this process. In
Belgium (Ghent), Denmark (Copenhagen) and The Niethds (Utrecht) the promotion and

adoption of a cycling culture suggests that a stegnge in behavior is possible at a regional
and a national scale. (Beatley, 2000; O’Meara, 198ilst such investment programs are
not necessarily feasible in North America, Portland Seattle are starting to utilize European
interpretations of alternative transport to promapeeener transport practices that can
influence individual, but also work at a city scale

GREEN INFRASTRUCTURE AND SPATIAL PLANNING
A number of examples exists of green infrastructuviding benefits at a city scale. Boston

(USA), Copenhagen (Denmark) and London (UK) aly teéavily on the physical landscape
to provide flood protection, alternative transpaites, ecologically important resources and
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leisure facilities at this scale. Boston’'s use din€ted’s Green Necklace provides flood
mitigation, climate adaptation/stabilization andreational resources across a large area of
central Boston (Fabos, 2004). Green infrastrudturestments at this scale may be rare given
their perceived lack of economic value, howeverstBo, Montreal and New York City have
all prospered from Olmstead’s visionary planningia8ier scale projects than those in Boston
and Montreal have also been developed in Stut{@etmany). Stuttgart utilize a range of
green infrastructure to control the climate in tigh its continuing expansion employing a
‘wind paths’ process to improve its air quality ahe city’s climate (Kazmierczak & Carter,
2010). Corridors of open space allow mountain @imove through the city delivering the
benefits of cooling the air temperature of the @ty improving air quality by disturbing
static pollution. Building in these wind paths ®pibited and as a consequence over 60% of
the city is planned functional green infrastruct(Masukazu, 2001).

Green infrastructure can therefore be designecati@féiciently at a city-scale, if developers
and planners are made aware of the benefits thatacaue. However, they also need to be
aware that the connective nature of ecologicaluess and the impacts of development on
natural (air and water), social and economic systdfra balance can be found between these
issues then green infrastructure development caaterhigh quality and environmentally
stable cities (Mell, 2010b).

One way of achieving this is through the developmanspecific funding opportunities
promoting green infrastructure development. Theegoments of The Netherlands and USA
have established national level funding for grag@mastructure (Beatley, 2000). Canada has
developed the Green Infrastructure Fund linked ¢oremic Action Plans. The UK has
created the Green Investment Bank to support ecmengmowth and a move towards
establishing a greener economy. Although each edelunds promotes a greener attitude to
development and planning they are all linked diyetd economic growth. This may prove
problematic, as ecological viability and economiovgh have been described as being
somewhat incompatible (Tyrvainen, 2001). The rolé resource management and
conservation may also be marginalized in an atteémpthieve growth targets. Consequently,
although successful examples of green infrastraciawestment programs and funding
mechanism suggests governments are beginningribuétt value to green infrastructure in
urban environments the policy frameworks supportiregn are potentially flawed in terms of
delivery. As a consequence there has been a calatwlate policy addressing the value of
green infrastructure and outlining a frameworkitsrdevelopment (Mell, 2010b).

CONCLUSION: APPLYING GREEN INFRASTRUCTURE PLANNING IN FUTURE
PLANNING POLICY

The application of a green infrastructure approchandscape planning provides planners
with a toolkit of options to aid the development sifistainable urban landscapes. The
development of urban greening, biodiversity anchgport projects can therefore all be
supported through the application of green infragtire principles. However, whilst
practitioners have produced compelling evidencdsofalue there has been a disconnection
between its use and articulation in green infrastme policy. Consequently, green
infrastructure is only mandated in a small numbenational and regional level planning
policies in the UK, Europe and North America, aipos that is beginning to be addressed.
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The value of green infrastructure, its use and meisims for funding have all been discussed
at the national scale. However, as the case studissussed above highlight, green
infrastructure is being predominately implemented aegional or city level. Subsequently,
there has been an ongoing debate assessing the eakuch policy in translating Green
Infrastructure principles into practice. Examplesni the North-West in England and
Maryland in the USA support this proposal. Whilstipy provides the legislative framework
used to assess the viability of green infrastrectievelopment, its articulation in policy may
actually dilute the effectiveness of its delive@iven the nature of policy, i.e. PPS12 (DCLG,
2008) in the UK, to provide wide-ranging guidantenay not provide specific information to
lead appropriate investments in green development.

An understanding of the implications of green isfracture policy in relation to biodiversity,
conservation or transport infrastructure is theneftill needed if appropriate development is
to occur. The development of the second Cambridge§reen Infrastructure Strategy is one
example where this process is being achieved (CGdgeshire Horizons, 2011).
Consequently it is possible to pose the questioait may be more beneficial for legislators
at the regional scale in to lead the productiompalicy and implementation strategies. The
revoked Regional Spatial Strategies (RSSs) in Hgta state assessments (i.e. the Maryland
DNR assessments) in the USA may offer the most&fte catalyst to translate policy into
implementation tackling climate change, transpod arban conservation.

Whilst discussions of policy continue to debate titiity of green infrastructure it is also
prudent to assess examples of investments that pravéded the maximum ecological and
social benefits. The examples discussed previobslilight this process, however, other
projects including $1.5 billion allocation by Newoik City to support the city’s attainment of
a greener and more permeable landscape focusegpptiy on improving water quality and
storm water protection (NYC, 2010). Understandirig teconomic viability of green
infrastructure is also important and reports frowve Mersey Forest suggest that investments in
green infrastructure can provide greater econorligrms compared to investmentsgrey
infrastructure. They state that for every £1 ingddh greening projects £8 can be expected in
returns (Mersey Forest, 2010). Furthermore, the Gft Freiburg allocates £800,000 per
annum for walking and cycling schemes, whilst therevidence that Copenhagen supports
cycling infrastructure with £9 million per year @rtans Scotland & Transform Scotland
Trust, 2010). Thus, whilst the focus of green isfracture may differ depending on location,
funding and need, the examples discussed in thperpaighlight its multi-functional value.
The examples from Copenhagen and New York alsoligighthat directed investment in
green infrastructure can be mandated in policy @gltvered without the principles of green
development being marginalized.

A green infrastructure approach to planning hasigeal planners with a far greater scope to
review the interactions between people, the lamsead the resource base of a given urban
area. There is also scope within this processddyme focused and adaptable policy in order
to ensure that green infrastructure remains retevan future discussions of urban
development and sustainability. Thus, by thinkimgavatively, and in some cases more
holistically, about the form green infrastructuneestment takes planners and developers can
encourage greater social and spatial interactiadh ghieen investments, which in time will
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promote a better understanding of ecological ressuand decrease the competition between
greyandgreendevelopment.
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for All Approach
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ABSTRACT

The following article is an overview of how wellgtarchitects are equipped with knowledge
and rules of art regarding the issue of engagirgpldéd persons into user groups in
environment built upon rules of full equivalencydaa suggestion of further directions of

complementing the Design for All principles and sequently rules and regulations based on
research conclusions from related branches.

The research report analyzed legibility of urbamacgp(and architectural), the way it was
understood by Lynch (1960), as a dimension esgedati@ase of learning by blind persons of
a given terrain and creating its cognitive mapsurHand management urban projects of
Olympia Park Berlin (Pichselberg Tip) in form ottdée maps were presented to participants
of research. After a standardized procedure of @otance with each of these projects a
structured interview was conducted with each ofrdsearch participants, in which they were
asked for items facilitating or hindering familang with the map, learning the terrain and
items potentially hampering individual movement war@ it. Qualitative data from these
interviews as well as geographical data that ptesetmouble spots for blind persons in urban
projects allowed determining which one from spasigdtems was the most and which least
legible and thus present recommendations for pialesitanges in eventual, further designing
stages of Olympia Park Berlin.

Research presented in such format inscribes intiicipation design trend, which stipulates
involvement of participants (future and/or poteltianto designing process. Featured
research, however, is an example of an urban psojealuation method concerning the
needs of blind persons and how can they becomdviedran designing process.

Keywords: Design for All, participatory design, cognitive nsapspatial orientation,
blindness, tactile map
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INTRODUCTION

Design for All is contemporarily a term functionirngith certain connotation, understood

rather as a symbol for opening environment to pe@pth various disabilities, whereas these
disabilities are perceived as existing within stmdd. This conviction was not easy to

introduce — last decades of 20th century are amheece of struggle in this area. They show a
record of strenuous creation of designing stand@ndwidened people’s needs. (Kurylowicz,

Thuresson & Johni, 2005, pages 12-18). Drawinggtésgy recommendations for such needs
cannot be as simple as defining spatial paraméterexample for passages accessible to
wheel chairs. Acoustic and visual aspects of emwrent perception are more demanding
issues, however for architects this is more anitiaeu and experimental domain than

normatively established conviction.

SPACE LEGIBILITY AND SPATIAL ORIENTATION OF BLIND PERSONS

Looking for designing solutions that will facilieblind people’s movements around a given
terrain, learn it and understand cannot base omsopal observations from designers’
individual experiences. Differences between thadland a person with blindfolded eyes
result from different mechanisms of collecting ataksifying spatial data about environment
(Golledge & Stimpson, 1997).

From diagnose dimensions of architectural and udpate that decide on how easily blind
persons can understand it and move around indeptyndegibility seems to be the key
factor. Repeated spatial elements, clearly visibles of using it as well as topical
continuation of different types of space facilitattherence and legibility (Kaplan & Kaplan,
1982, after: Evans & McCoy, 1998; Lynch, 1960). kat coherence and legibility is also the
cause of difficulties in creation of cognitive magfsa given space. Cognitive maps are spatial
representation in users’ minds (Downs & Stea, 193@uld & White, 1986). How detailed
map-representation are we able to create dependsiromdividual ability of perception on
one side, on the other hand depends on space wastcs, its legibility, cohesion, diversity
or presence of distinctive points. Legibility ofchitectural space, its structure, is including:
traffic routes, displacement of distinctive poimskes it easier for users to move around it
and find their way (Abu-Ghazzeh, 1996; Dogu & Erka®00; Evans, 1980, after: Evans &
McCoy, 1998; Garling, Book & Lindberg, 1986; Goltged 1999a, Passini, 1996; Peponis,
Zimring & Choi, 1990).

Tactile maps as representation of architectural and urban space

Use of maps is one of ways to purchase cognitivpsnad terrain. According to McDonald
and Pellegrino’s (1993) classification the use apmsand other environmental descriptions is
derivative space learning. For blind persons tactilaps are above all a tool to ease
orientation in a given area (Arthur & Passini, 1p9Research proves that use of tactile maps
of an unknown terrain simplifies moving arounduse of maps raises efficiency and safety
for moving by a given route in comparison to crogsit upon an earlier description or
passing it with a sighted guide (Espinoza et 4B98). Mode and technical parameters for
preparing maps have significant influence on edficy of their perception (Berla, 1982).
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Guidelines regarding adequate marking of elementdactile maps can be found among
others in elaborations of American Printing Housetlie Blind (2004).

Depending on purpose of tactile maps to perforntagetasks and for certain needs of their
users we distinguish different types of maps. Adoay to James (1982) we can distinguish:
(1) “orientation maps” that enable general peragptf a given area, for instance the entire
city or a block; they are drawn in a relatively dinszale and contain most characteristic
elements for a given area; (2) “mobility maps”;\ttege drawn in considerably larger scale so
that all key elements can be clearly shown wheningo&cross this given area.

Michel (2000, after: Harder & Michel, 2002) intratks a new type of tactile maps —
“individual map” adapted to specified tasks and fmfined users. A particular case of
individual map being a conjunction of maps desaibg James (1982) is a target-route map.
It contains a detailed representation of a chosad and its surroundings in general outline
with characteristic elements. Consideration of esusurroundings allows finding it once it
was lost. It is important that on the target-rootap the chosen route is considerably larger
that its surroundings (Michel, 2000; after: Har@ekichel, 2002). Research on usefulness of
target-route maps (Harder & Michel, 2002) showst thesearch participants get faster
acquainted with target-route map than orientatiormobility maps referring to the same
terrain.

Resear ch tar get

Research described in this study inscribes inttviies of participatory design that aim at
verification of alternative design solutions aneithaccommodation to blind persons needs.
Main target of the research was verification, wha¢lurban projects prepared by students are
easier to learn than others, thus are more legdnbe, why are they so perceived. It is
anticipated that the complexity of spatial systempresented projects alters the ease of
learning a given system upon a tactile map. Itssuened that blind persons will be able to
indicate on tactile maps potentially difficult tbeim elements of area development from a
spatial orientation point of view. Limitations arig from applied research data in form of
tactile maps were taken into consideration in theyses and drawn conclusions on legibility
of suggested design solutions

METHOD

In order to accomplish research target and thezedoswer questions quoted above a study in
form of structured interviews with use of tactilatal has been conducted. Qualitative data on
declarative evaluation of development projects assdfulness of tactiie maps as space
presentation has been gathered. Subject to analgsis also mapping evaluation results on

development projects as they present a graphieseptation of evaluation of urban projects’

legibility.
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Participants

In research took part 12 blind persons (six mensaxna@vomen) with age ranging from 32 to
74 years and all living in Warsaw, Poland. Mosipoeglents are working (ten persons) and
obtained a higher education (nine persons). Alspes have declared a substantial loss of
vision. More than half of research participantdblisid from birth, three persons have lost
sight in childhood (in second, third and seventhryaf life). Two persons got blind — one
since 18 year of life the other lost sight 2 years befdre tesearch. All respondents declared
that they go out every day and use a blind stickwmoving around. Five persons added that
occasionally they use a guide. Only one person dotsse city transit. All other persons use
means of city transportations daily. All respondergad Braille and had earlier experience
with tactile graphics.

Procedure

Each participant received all experimental maped(ldevelopment projects) and a control

map. Entire experiment has been registered wittin@eca. Research participants, before they
started their duties have been informed that tla#ee no good or bad answers and that
evaluated are not their abilities but presentegepts. Respondents have not been informed
that time of task fulfillment will be measured. Suaformation could disturb research results

by raising participants’ stress level or shiftingeir attention from map elements to task

performance time.

Each time the interview consisted of two stagespgration and research. During preparation
stage participants were presented with a contrg@ coataining the elements consistent for all
maps. These elements included: 1) area limitsaifpad tracks, 3) buildings that could not
be moved by students in their projects, 4) mainspa) railroad platform. It should be noted
that in one project roads have been designed uralerd and thus were not presented on the
map. After acquaintance with the control map pagodicts were asked to point out certain
elements marked on maps. Apart from getting acge@iwith location of elements common
for all maps participants could at this stage gefuainted with texture of certain types of
objects that were cohesive for all maps. Reseanasgincluded subsequent presentation of
all maps of projects. Each participant was presemigh maps in different order to avoid
effects connected with order of presented data.

For each project map the research proceeded almngame scheme, which included: 1)
phase of map learning, 2) phase of map analysiSanthp evaluation phase. Learning phase
included time to get acquainted with the map anilifdl the tasks (indicate the platform and
amphitheater) that verified the level of acquaintaland therefore readiness for next phase
(analysis). During the analysis phase participdnaige been asked to find the easiest way
from the platform to amphitheater and then show Wy and describe the route. During the
last phase of interview the spatial data regardaiagluation of development projects was
gathered. Evaluation rested on indication by redpats the illegible places, difficult and too
complex to imagine and how potentially they coué$ them. During this part participants
have been also asked for a declarative evaluafitreaomplexity level of the spatial system,
and ease in learning the map. Upon presentatioallgproject maps came the phase of
summation of results. Participants have been as&kgabint out the easiest and the most
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difficult map. They were asked about the usefulreddactile maps as a tool helping to learn a
given terrain. They were also asked to express t@inion and observations regarding
technical side of using tactile maps.

Resear ch material

For the purpose of the experiment all projects weduin experiment were assigned with
capital letters: A, B, C and D. Specific charaaétactile maps and the way they are being
used imposed in research material the consider&iroonly significant elements. Apart from
the area limits and the railroad track only buitgirand roads have been marked. Also tactile
maps contained no information about terrain topoigya In addition the adaptation of
projects to tactile function meant perturbation (elation to original values adapted in
projects) of spatial relations between objects.t@erobjects (buildings and roads) were
enlarged/reduced, pushed away from each other emavdd from details so that they could
be easier read with fingers. Maps were preparedguBraille print technique on “Tiger”
ViewPlus printer. According to classification ottde maps (James, 1982) the maps used in
this research could be described as mobility maps.

RESULT
Spatial and declarative evaluation of legibility of development plans

Upon familiarization with all development proje@ad completion of all tasks participants
have been asked to evaluate which map seemed tioebeasiest/most difficult from their
point of view. This question has been accompanieduxiliary questions such as: on which
map it was easiest/most difficult to find a goodyywahich was easy/difficult to learn, which
one of spatial systems was easiest/most difficalt tove around. Figure 1 shows
easyl/difficult classification of the maps.
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Figure 1: Evaluation of development plans as the easiest or most difficult.
(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
in print or electronic formats without written permission is prohibited)
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Figures 2-5 present the spatial evaluation of syuesetly projects A, B, C, D. Development
project’s maps contain information on which routese indicated by respondents and which
of them they have preferred. In addition we haveket places considered by respondents as
complex and difficult to pass — illegible as delsed in bibliography. It has to be noted that
for the respondents term “legible” had two defan#anings: legible preparation of the map
(map easy to read — technical aspects of prepajaind legible spatial system (simple, easy
to imagine). In most cases research participantenstood “legibility” in its first meaning,
what is significant from the relevance of questigunt of view. In description of results the
term “legibility” shall be used as understood iblmgraphy.

In projects A, B and D research participants mosgdently negatively marked the road
intersections. The issue of intersections was qddily a problem in projects A and B.

Respondents have marked that there are a lot@fsedtion and road forks. Moreover, when
examining the maps and seeking the way they westeiried when intersections had more
than four leaving roads and when the roads didanoss at a straight angle. Following
guotations give a good idea what kind of problenesbeing caused by such intersections:

“... If this was prepared with consideration for thenbliand generally disabled
people, then the simpler footpaths or communicatimutes are the better.
Communication routes should intersect at straighglas. One should avoid V shaped
forks or open angles; as such intersections arelgdegible for the blind. There must
be an absolutely straight angle. Moreover footpathsuld not be wavy or curved left
or right like a zigzag, they should lead straigltead. | speak not only for the blind
but also persons on wheelchairs for which it isoaésasier to drive straight than
maneuver.”

“Such slant (project D; point of junction of two dsrunning from the platform)
should be avoided, because if | leave from hew@r(fthe platform) then | can leave,
but if I go there (from amphitheater) then justagght up, if | happen to meditate |
could touch with my stick the edge of a wrong phthon’t be able to feel that | am
moving slightly right when | wanted to go left.”

In addition untypical road intersections on exardimeaps have caused that respondents
declared problems in finding continuation of theay, even when they repeated showing the
road that was already found.

In project A participants noted that roads awery meandrous” On the other hand the
information points proved to be helpful in roaddimg and acquaintance with the map,
although many respondents noted thhefe are an awful lot of them”

Participants examining project B and performingk¢asn this map often noted the large
number of roads, anetitanglement’ However, this plan was marked as the simplesllof
and a statement was made trsit&ight angles generally have been preservé&tBspondents
recognized diversification of road width as an &ddal help in reading this map, since it
allowed distinguishing main roads from secondary.

From opinions registered during phase of acquatetavith maps project B comes out as easier
when preceded by project A, and as more diffitwdtyever, when preceded by project D.
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Evaluations of project D were dominated by remaskeout smaller number of roads.
However, it has been considered doubtful that tiheads failed to intersect at straight angle.
There were also negative remarks questioning rtdatshave no obvious purposdfoop in

upper part).
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Figure: 2a: Map of indicated routes in development project A
(rl, r2, ... - marking of routes; pref. - route indicated as preferred)

(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
in print or electronic formats without written permission is prohibited)
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Figure: 2b: Map of illegible places in project A (p1, p2, ... -marking of places).
(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
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Figure: 3a: Map of indicated routes in development project B

(rl, v2, ... - marking of routes; pref. - route indicated as preferred).

(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
in print or electronic formats without written permission is prohibited)
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Figure: 3b: Map of illegible places in project B (p1, p2, ... -marking of places).
(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
in print or electronic formats without written permission is prohibited)
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Figure: 4a: Map of indicated routes in development project C

(rl, r2, ... - marking of routes, pref. - route indicated as preferred).

(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
in print or electronic formats without written permission is prohibited)
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Figure: 4b: Map of illegible places in project C (p1, p2, ... -marking of places).
(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
in print or electronic formats without written permission is prohibited)
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Figure: 5a: Map of indicated routes in development project D
(rl, 2, ... - marking of routes; pref. - route indicated as preferred).

(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
in print or electronic formats without written permission is prohibited)
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Figure: Sb: Map of illegible places in project D (p1, p2, ... -marking of places).
(Copyright © 2011 Journal of Biourbanism. The distribution of Journal of Biourbanism
in print or electronic formats without written permission is prohibited)
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Project C in comparison to other projects diffeystbe way the area has been managed.
Instead of numerous exactly predefined roads tisea®@ open space — squares, which can be
walked and two routes leading from platform to aitiater on borders of designed area.
The differences in reception of project C and ofmejects could be well described by this
guotation:

“This map is less complicated than other. There tawer elements. There are no
predefined routes; it is me who had defined theteoThere is actually an open
square. | do not like such situations, this does mean that it is wrong, but it is
wrong for me.”

Negative reactions to open spaces, plots, prevailestaluation of this project.

“I must say it straight on that it is an awful tain. Because | have a feeling that this
whole area is asphalted and for me that meansishisssquare and | would definitely
get lost.”

“A blind person does not like open spaces. In aeroppace, though there would just
be the road, particularly with left or, right forkane can get lost. All you have to do is
to get a little abstracted in your mind and you Idowander off right instead of going
straight, particularly when such forks exist.”

The generally negative evaluation of entire profeatould be the consequence of how open
space was perceived:

“One had to adjust somehow, this map was morecditfin feel, but these roads were
OK, I liked them.”

“The most difficult was the one that had those fusidewalks, although the roads
were easy.”

The route running by eastern border (see Figurerdise rl) has been more frequently
indicated as preferred. The following quotationtyyrevell shows its advantages:

“The best is the one on the right side, becausavelthere two good landmarks. Here,
| go between the buildings and the building on efy dide indicates the direction to
me. | have here two buildings that actually leadthreugh more than half of the way.
For me it is important that | can walk along theldings.”

This road, however, has been also rated as toangmekar the amphitheater.

“...only this way, since this is such a nice desigdatad and leads nicely right up to
ticket office. It winds however, has many curves,dhould one know that this is the
road to stick to and follow it as it goes thersifantastic.”
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DISCUSSION AND GENERAL CONCL USION

The research gathered and analyzed qualitative, dathuding declarative evaluation of
projects’ legibility. The results allowed verifyingban projects. Most frequently respondents
have rated maps B and D as the easiest in gerenadpiion of their legibility. Simplicity of
map D could result from, declared by the resporgiempression, of the smaller number of
elements (roads and intersections) as opposedher ptojects. In addition the review of
declarative ratings shows that respondents recednizap B as more difficult when it was
presented after D and simpler when presented iaiégr A. On this basis we can assume that
map D was the easiest (most legible), followed byABeaving map C as the most difficult in
view of the respondents. Maps of indicated preteroads (see figures: 4a and 5a) show that
in case of both projects routes d1 and d2 have pe&ed with similar frequency. Thus it can
be assumed that these two routes were equivalenbailives to some extent.

Project A can be considered as the most complioatezh considering the number of places
marked as difficult (Fig. 2b) and the number ofailtative roads (Fig 2a) that have been
indicated by the respondents. Finally, however,indurdeclarative evaluation of maps’
difficulty level project C has been most frequentlgclared as the most difficult. Rating of
project C as the most difficult resulted mainlyrfrdolind person’s impression about contact
with open space. Open space is difficult from pcatfpoint of view; it causes confusion that
can lead to stress and anxiety (Zimring, 1984).eBeh participants shared this reflection.
Open space proved to be doubtful also during theantance with the map stage (see Figure
4b), and creation of mental image of presentedaiterrTaking into account declarative
evaluations it can be assumed that rating of mapsGhe most difficult stemmed from
impressions and imaginations of respondents reggrttie open space. Significant level of
area development complexity in project A has olasé fulfillment of tasks, however this
project was not perceived as negatively as opecespan plan C.

Collective results of routes indicated by responsies preferred show that in projects with
existing roads preserved on surface in Pichselbgrgrea the most preferred route (d1) led
along the already existing roads, geometry of wigichld not be altered by the students (see
Figures 2a, 3a and 5a). This regularity urgeslaabn, particularly when we assume that an
urban project should bring new/better values tstexg land development.

To places identified as most difficult — the lekeggible are all intersections with more than
two roads and intersections that cross at an aotfjer than straight. As known from the
literature of the subject (e.g.abrowski, 1964) and from declarations of researati@pants

the easiest way for a blind person to orientatspace is when they can make a 90 degree
turns. Straight angle is for them the simplest waidentify and to learn. Moving on a curve
or taking open or sharp angle turns may causedbesentation or disturbances with regard
to elements of space and cardinal directions.

Application of qualitative research methods whidmbined structured in-depth individual
interviews with spatial analysis of data have riegliin precise diagnosis of the analyzed area
development plans. Data from interviews and mapltesllowed for a detailed verification
of crucial points in certain project solutions. Tiesearch presented in this study can serve as
an efficient tool for evaluation of an urban prajéom the angle of spatial system’s legibility
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for the blind people. The best moment to introdsigeh analysis in designing process is at a
relatively early stage of an area development gemencept’s creation.

This research may serve as an introduction to durdimalyses — the quantitative research. For
example research executed in an experimental framkewising time measurements by
fulfillment of tasks on research material couldrilapossible significant differences between
presented projects, which could influence theicgmerating during the interview.

As this research shows a shape of built environroanhot be only the result of activities of
architects and urban planners, although they ar®tiy ones from the team of other experts
that participate in shaping of the world, whose Wieolge concerns an individual, are
educated to holistic activities, collecting and dyronizing other peoples’ knowledge in order
to improve the existing environment and that suggkefor improvement.

ACKNOWLEDGEMENTS

The research presented in this study has been alisbed as a result of cooperation between
an environmental psychologist and the Independanti® of Design and Theory of
Architecture at the Faculty of Architecture, Warsdwniversity of Technology. Urban projects,
on base of which the research material has beg@aige were prepared for a contest promoting
the Design for All concept (Schindler Award 2010yidg the engineer graduate seminar. The
authors of the projects were: project A — Hubergl&ki; B — Jan Rubel; C — Agata Lucia
Wierzbicka; D — Anna Wojcieszek. We wish to thamkpéoyees of the Office for Disabled at
the University of Warsaw for their input in prep@wa and printing of research material.

REFERENCES
Abu-Ghazzeh, T. (1996) Movement and wayfinding e King Saudan University built
environment: a look at freshman orientation andirenmental information.Journal of

Environmental Psychology, 1803-318.

American Printing House for the Blind. (2004). ABducational Research. Guidelines for
Design of Tactile Graphics. Retrieved from httpwiw.aph.org/edresearch/guides.htm.

Arthur, P., Passini, R. (1992) Wayfinding: peopsgns, and architecture. New York:
McGraw-Hill Book Co.

Berla, E. P. (1982) Haptic Perception in Tangiblaghic Displays. In: W. Shiff i E. Foulke
(red.), Tactual Perception: A Source-Book (s. 388}3New York: Cambridge University Press.

Dabrowski, A. (1964) Orientacja i poruszanie siewidomych w przestrzeni. Warszawa: PZN.

Dogu, U., Erkip, F. (2000) Spatial Factors AffegtinWayfinding and Orientation.
Environment and Behavior, 32, 731-755.

© 2011Journal of Biourbanism



JBUI(2011) 1 - 58

Downs, R. M., Stea, D. (1973) Image & Environme@bgnitive Mapping and Spatial
Behavior. Chicago: Aldine Pub. Co.

Espinoza, M. A,, Ungar, S., Ochaita, E., Blades, 3fiencer, Ch. (1998) Comparing methods
for introducing blind and visually impaired peopteunfamiliar urban environments. Journal
of Environmental Psychology, 18, 277-287.

Evans, G. W., McCoy, J. (1998) When buildings dontrk: the role of architecture in
human health. Journal of Environmental Psycholdgy,85-94.

Garling, T., Book, A., Lindberg, E. (1986) Spatmlentation and wayfinding in the designed
environment: A conceptual analysis and some suggestfor postoccupancy evaluation.
Journal of Architectural Planning Research, 3, 85-6

Golledge, R. G. (1999a) Human wayfinding and CoagaiMaps. In: Golledge, R. G. (Ed.)
Wayfinding Behavior: Cognitive Mapping and Othera8al Processes. Baltimore: The John
Hopkins University Press.

Golledge, R. G., Stimpson, R. J. (1997) Spatiala®@r: A Geographic Perspective. New
York i London: The Guilford Press.

Gould, P., White, R. (1986) Mental Maps. Penguimigon

Harder, A., Michel, R. (2002) The target-route m&wvaluating its usability for visually
impaired persons. Journal of Visual Impairment Bhddness, 96, s. 511-523.

James, G. A. (1982) Mobility maps. W: W. Shiff i Eoulke (red.), Tactual Perception: A
Source-Book (s. 334-363). New York: Cambridge Ursitg Press.

Kurytowicz, E., Thuresson C., Johnni P (2005) Feme/anie uniwersalne. Sztokholm miasto
dla wszystkich. Integracja, Warsaw.

Lynch, K. (1960) Image of the City. Cambridge, MMIT Press.
McDonald, T. P., Pellegrino, J. W. (1993) Psychaabperspectives on spatial cognition.

W. T. Garling, R. G. Golledge (eds.) (1993) Behawaad environment: Psychological and
geographical approaches (s47-82). Amsterdam: Es8&dgience Publishers B.V.

Passini, R. (1996) Wayfinding design: logic, apgiicn and some thoughts on universality.
Design Studies, 17, 319-331.

Peponis, J., Zimring, C., Choi, Y. K. (1990) Finglithe Building in Wayfinding.
Environment and Behavior, 22, 555-590.

Zimring, C. (1984) The built environment as a seucf psychological stress: Impacts of
buildings and cities on satisfaction and behaviorG.W. Evans (ed.), Environmental stress
(s. 151-178). New York: Cambridge University Press.

© 2011Journal of Biourbanism



JBUI(2011) 1 - 59

Stormwater management:
Designing urban hydrological systems
as infrascapes

Dipl.-Ing. Amiyo R. Ruhnke

Infrascape Studio
Hamburg, Germany
ruhnke@infrascape-studio.de

ABSTRACT

Water infrastructure tends to be designed as n&wedosystems. Such systems can be found
in nature as well, for example in the self-orgamzsystems of mycelia fungi. Understanding
their mechanism leads to a design approach thetwetves urban water infrastructure with
open space planning. Core principles learned froenfingi were applied to a site in New
Orleans. The design strategy concentrated on innpgdte quality of the open space as well
as linking storm water management with engineedand urban design strategies. Flexible
and resilient solutions that blend centralized adl ws de-centralized water infrastructure
with the urban landscape became the basic plarstiagegy. Small scale solutions were
designed for specific situations and connected Vather scale systems, both as technical
infrastructure and as integral parts of an opencespmamework, reframing the urban
landscape as a continuous infrascape.

Keywords: Storm water, landscape infrastructure, networkedstesys, ecological
engineering, resilience, infrascapes, water seesitiban design, New Orleans

WHY INFRASTRUCTURE MATTERS

Technological networks are mediators through whitdte “perpetual processes of
transformation of Nature into City takes place” (k&a& Swyngedouw, 2000). Much of the
material and technological fabric of cities, thesmetworked infrastructure. At the same time,
much of the infrastructural fabric is urban 'larase’ of various sorts. Almost every aspect of
the functioning of infrastructure, the retrofitti new networks and the renewal of older
networks is focused on the needs of serving (axpdrmding urban areas (Graham & Marvin,
2001). According to the latest United Nations pagioh projections, 4.9 billion or almost
60% of the world population are expected to be mrbaellers in 2030 (United Nations
Department of Economic and Social Affairs/PopulatiDivision, 2006). Consequently
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Infrastructure as the key physical and technoldgiomstitutive of the urban process has
recently come much more into focus (Allen,1999; aeélier, 2010; Hung, 2011).

or

big problems sometimes need big solutions small steps can add up to a coherent, ,,big” whole

Diagram of different views of the same situation

Figure 1:Different angles of the same situation

u 1_collect

All the rain water is within the
catchment is collected

__ 2 use

different possibilities of use de-
pending on the circumstances:
drinking water generation, grey
water recycling etc

— 3_hold

water that is not in ,,use” will be
stored, either to go in ,,use” or to
,drain®

4 flow

flow connects the different
elements and enables a ,flow"
between them

l '-:-'.;. \ 5_drain

water that is discharged, goes to
,drain®, either through technical in-
frastructure or through natural pro-
cesses such as evapotranspiration
or percolation

NO O

Adaption Principle 1to the rain water system

Figure 2: Five typologies to describe a spatial eggch to storm water management
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WATER MANAGEMENT HAS ALWAYS PLAYED A KEY ROLE IN TH E
URBANISATION PROCESS

The management of the water system has been ampiremitt task in the urbanization

process: claiming the ground for the city as inNwetherlands (Palmboom, 2010), protecting
the city from floods, supplying fresh water to ithabitants or removing water after use
(Whiston Spirn, 1984; Swynegedouw, 2004; De Meu&&hannon, 2008).

Recent climate changes have made the handlingoohsivater an urgent issue that cities
need to address. In the past 150 years the apptoaaivan water management has been to
collect storm water with a system of undergrourmepiand channels and to disperse it as fast
as possible (Garver, 1998). This technology is hewmg viewed critically. Drainage of storm
water from surfaces reduces groundwater infiltratmd lowers groundwater recharge rates.
Instead of seeing water as a threat cities willdneeregard it as precious resource in the
future (Kluge & Scheele, 2008). Approaching storratev management as a decentralized
system is a chance to create multifunctional udjzaces to help cities in the paradigm shift
towards sustainability and enhance the open spaaliygfor its inhabitants (Stokman, 2008;
Hoyer, Dickhaut, Kronawitter, 2011).

THE INTELLIGENCE OF NETWORKED SYSTEMS - LEARNING FR OM
MUSHROOMS

Water infrastructure tends to be designed as n&wedosystems. Such systems can be found
in nature as well, for example in the self-orgamzsystems of mycelia fungi. Fungi form
some of the largest and oldest living organism artlEand they have been of special interest
to the study of networked systems. Studies by DarkVFricker at the Department of Plant
Science, Oxford and his team have shown, thatghey as self-organized networks, explore
new territory to search for resources, maintairefiective internal transport system and can
adapt during development by selective reinforcenoémhajor transport routes and recycling
of the intervening redundant material to supportiier extension. (Fricker et. al., 2008)

In this they apply the same strategies that castbéied in complex systems: growth and
decay, self-organization, repetition or iteratidriozalized actions. Their bottom-up strategies
as well as the absence of equilibrium are idealljed to a process-oriented design process,
that learns from an understanding of dynamic systemwhich form relates to movements
and change (McHarg, 1969; Forman, 1995)

Learning from mushrooms: 5 core principles

Five core principles were learned from the selfapiging networks of mycelia fungi and
cellular slime molds:

Principle |_thicken the surface

Just as the mycorrizha formed between plant andulsirenlarges the surface area, adding
additional function to the surface is beneficialvalkd mono-functional structures, add
function to the surface where ever possible andteran abundance of microsites

Principle 1l_interweave microsites
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Look at structures and surfaces as micrositesddnatbe woven together, the whole is more
than a sum of its parts, all structures are intemeated

Principle 1ll_connect different systems
Keep old systems, but add new systems: dependinigeoscale of the site they can be small
or large, innovative or if a high safety level seded more conventional and tested

Principle IV_allow for growth & shrinkage
Create reversible facilities that can be dismandlied transformed according to the situation,
allow for unprogrammed space to accommodate newitses that are unforeseen

Principle V_look for network robustness
Design systems with inherent resilience by takidgaatage of fundamental properties such
as diversity, efficiency, adaptability, and cohesio

TYPOLOGIES TO DESCRIBE THE WATER SYSTEM

Five typologies are used to translate the strasegieghe self-organizing networks of fungis
into a spatial approach to storm water managenémy enable the planer to precisely
describe the water system.

1 collect
All the rainwater within the catchment is collected

2_use
Different possibilities of use depending on thewmstances: drinking water generation, use
as grey water etc.

3_hold
Water that is not imsewill be stored, either to go mseor todrain.

4 flow
Flow connects the different typologies and enabli#svabetween them.

5 drain
Water that is discharged, goes dmin, either through technical infrastructure or throug
natural processes such as evapotranspiration colpgon.

The three new types tibld, use andflow will connect the water system and its technoldgica
solutions with the urban landscape. As a resultatewsystem is installed which enables
rainfall to soak away-or to be retained—in the ambere it falls, as well as delaying its
delivery to the receiving waters, thus imitatingural geological systems.

The hold typology looks for decentralized water retentioreas. As much rainwater as
possible will be retained on private and publicugrd and be allowed to soak away, and only
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limited amounts will be drained off. This will betdeved by using the functional elements of
retention areas, gulley-and-trench systems, ragwasservoirs and porous surfaces. Besides
built elements an increase of planted surfacesriedfor.

Hold offers a variety of possibilities in creating atitive spaces out of currently

“unprogrammed” leftovers, the “urban voids”. Amenic infrastructure adds the special

feature of “neutral grounds” — large green spaatw/éen the two lanes of roads that can be
used as “rain gardend™old elements include green and “blue” roofs as well.

In use new technologies such as the “HydroSkin” are ohiied. These work mainly on
solids the structural elements of cities, housing bloeks.

Flow means the possibility of moving water within thgy,cwhich can be a relatively low
energy event within a city depending on its toppbseand technical infrastructure.

Elements within the system are connected with edblr and can form stronger links or
reduce the strength of the connection. This alltvessystem to adapt to changing conditions
such as shrinkage or growth, or changing levelsrotection. Water will be contained within
the system as long as possible, eithehahd (above ground/below ground storage, open
retention areas) or imse(recycled with smaller sub-systems).

Keeping the old, towards a fadlow-oriented infrastructure system intact, while
simultaneously changing and adding the new elemeht®ld and use on various scales,
enables a renewal of the water infrastructurerasi@ flexible and resilient system.

Just like fungal networks are not just part of aganism—they are the organism-all surfaces
of the urban form are infrastructure and contridfutectionally as well as aesthetically.

FIELD TESTING THE CONCEPT: LAFITTE CORRIDOR

These core principles are “field tested” on theitt@fCorridor in New Orleans, a largely
abandoned rail corridor that connects the histerench Quarter with Mid Town.

New Orleans has been in the news mainly with pgstwf destruction by hurricanes such as
“Katrina” in 2005. But even on a day-to-day basis tity has to deal with enormous amounts
of water. It has a high rate of precipitation, atmdéwice the yearly amount of cities in
northern Germany, and is located on former swamg-maarshland that has only been settled
after draining the soil. Seepage from the Missgsipiver and Lake Pontchartrain has to be
constantly pumped out of the city and the high wtible (in certain areas just 40 cm below
the ground) makes percolation of rainwater into gheund difficult (Meyer, Waggonner &
Morris, 2009).

Lafitte Corridor is a 3.1-mile largely derelictigtof land along a former shipping canal and
railway that once connected the historic Frenchrt@u#o Bayou St. John, owned by the City
of New Orleans. A previously important connectibatthad been largely forgotten for years
and has now come back into focus as a possiblespetegreen finger connecting the French
Quarter at the Mississippi River bank via BajouJ®tn with the shore of Lake Pontchartrain.
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The urban plan focused on four criteria:

|_Increase Density

The neighborhood adjoining Lafitte Corridor is seditto increase density in the area. It is
close to the French Quarter and a large site in Be@ans. This should be considered in the
planning process replacing the demolished Lafitudihg Complex. Buildings of two or
three floors and flexible floor plans that adaptthie many single households as well as to
families with children will attract mixed incomermonunities.

[I_Improve Connectivity

There is currently no green spatial connection betwthe French Quarter and Lake
Pontchartrain via Bajou St. John. Using Lafitte i@mr as the link between the French

Quarter and Bajou St. John will connect these tttractive spaces and will draw tourists to

explore areas beyond the French Quarter. Alongteafiorridor a variety of small business

catering for the people living in the quarter adlvas for tourists can add attraction and

income to residents. The green space will stiteasaiback together that were divided by the
canal and will rejoin streets that are currently i

[ll_Restore Green Finger

Lafitte Corridor offers a unique opportunity to ate a green space between Mississippi River
and Lake Pontchartrain. The green finger enablekinga or bike cycling from the
Mississippi River up to Lake Pontchartrain. Areaghim the Green Finger can become
productive with orchards and urban farming. Greegedr extends to green roofs vertically.

IV_Water Management: Hold, Re-use and Drain

Instead of a new large structure such as a canalmew pumping station to control excess
storm water in the area, a strategy of small amabtidk measures is chosen. New large
structures are in a way a further development dhtlfgdependencies” resulting from
infrastructure developments in the late 19th centur

The design approach uses existing structures awdftams to weave water retention into the
urban landscape. A number of small water systentimked together and connected to the
current water drainage system. The current syssethe “safety net”, new innovative water
strategies can be tested within the system.
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Figure 3:Diagram of a biologically inspired networked watefrastructure concept (“the
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location of area within New Orleans

Figure 4:Site location within the area of New Orleans
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Figure 5:mapping Lafitte Corridor

INCREASE DENSITY IMPROVE CONNECTIVITY RESTORE GREEN FINGERS HOLD, RE-USE AND DRAIN
rebuilding Lafitte Street between North and South between Lake Pontchartrain storm water on the site, try
Housing with mixed building  and pedestrian/bike route and Mississippi River new and innovative techno-
types: family homes and from Mississippi to Lake logies as well as low-tech
single appartments Pontchartrain approaches

Figure 6: The focus of the urban plan is to increase densitgrove connectivity, restore
green fingers and hold, reuse and drain storm watesite.
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Figure 7:Overlay of the urban concept with on-site water ag@ament

Identifying key elements

The key elements identified in mapping the surface of

the site are:

M solids_new
new buldings that wil replace the Lafite
Housing Project, demolihed in 2009

I sealed surfaces
mostly arge parkng ots

B large, flat roofs

unused areas on top of large buking

B wbanvoid

B neutral grounds

‘orassy median strips

— i — s s s
[ \

Figure 8: Mapping the surface: mono-functional stures with potential to become
multipurpose open spaces. (© 2010 Amiyo Ruhnke)
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Zoom I_neutral ground Zoom IV _solids_new

design strategy
The current monofunctional structures are
“thickened” with addtional programming

and connected to the water system

Zooms shows a preview of the design strategy

Zoom II_green roofs Zoom III_urban voids Zoom V_sealed surfaces

Figure 9: The design strategy “thickens” mono-functional stures with additional
programming and on-site water management.

Figure 10:Neutral grounds with roadside rain garden beautifg urban landscape.
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Figure 11:Green roofs store water and add habitats for mqrecges.

Analysing key elements

The key elements that offered potentials for tleenstwater management were identified with
a mapping strategy.

I_New “solids”: the new buildings that will replace the Lafitte kdtng Project, demolished
in 2009

Il_sealed surfacesilarge parking lots as well as flat roofs, whick anutilized areas on top
of large buildings

[ll_urban void: the area of the previous Corondolet Canal, théteatorridor

IV_neutral grounds: grassy median strips

All of these are currently mono-functional struessirwith lots of potential: to enhance the
open space quality of the neighborhood as welb @it to the water management.
RETROFITTING CENTRALISED SYSTEMS WITH DECENTRALISED SOLUTIONS
Strategies learned from the networked system ofitashrooms were explored spatially and

adapted to the storm water management. The maus fa@s on adding more capacity and
resilience to the water system, both with techniclginnovations as well as an improved
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integration of underutilized spaces in the urbanritaby adding additional programming and
water management.

The current mono-functional structures were “thie@’ with additional programming and
connected to the water system.

|_New “solids”: the new buildings will be fitted with innovativedhnologies such as the
HydroSkin, a “closed loop” for the water system iageh should be taken

Il_sealed surfaces: sealed surfaces serve as retention areas. Adalitictemporary
programming such as skate parks or markets aretbfuk

lll_large, flat roofs: wherever the load bearing structures permit thaermy roofs are
installed, some might have solar panels as well

IV_urban void: the urban void will become an attractive greercepa

V_neutral grounds: The grassy median strips become rainwater gartthenstore and drain
surface water from the streets

Wherever possible systems are interconnected adiffesent scales. Impact of storm water
management needs to be considered with all sci@s: the single plot to the urban and
regional scale. The design approach is low-tecluxfields” can be temporarily programmed
or with a future change in mind.

New Orleans’ future is — like that of any city —centain. All new elements should be

reversible facilities, they should be able to bendintled and transformed, and be able to
adjust to the growth and shrinkage of the city. #&iety of systems add resilience to the
design through diversity, cohesion and adaptability

TOWARDS THE FUTURE: WILL URBAN LANDSCAPES BECOME PR ODUCTIVE
INFRASCAPES?

An integrative approach for contemporary urban guoty requires “a new kind of synthetic

imagination—a new form of practice in which arcbitee, landscape, planning, ecology,

engineering, social policy, and political process hoth understood and coordinated as an
interrelated field.” (Corner, 2004). Understandingtural systems and their networked

character helps to develop new process-orienteategies in the design of hydrological

systems in urban areas.

“Infrascapes” transport principles of the cultul@hdscape into the urbanization process by
applying traditional strategies such as a polyvalese of space instead of mono-functional
use, discontinuity and change of functions, difféisgion of function on a small scale as well

as a blurring of boundaries in which function amban texture are interwoven. (on principles
of cultural landscapes see also Konold 1996). Titbaru landscape becomes a productive
infrascape in which the water management is emlzedde function that adds to the variety
and beauty of the open space.
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Infrascapes are nested systems and need to besiteedn all scales:

XL_region
Region is the largest unit of the
nested system hiereachy that is
considered here, it is the water-
shed of the region

protect

L_City
The City is a large unit, it encom-
passes all the different units of
plots and blocks within a speci-
fied boundry.

M_block
Block is a ,,neighborhood* sized
unit of scale

solids, voids, large parking lots,
large roof areas, neutral grounds,,
highways etc.

mnovate

S_plot

Plot is the smallest unit of scale,
Diagram of hierachy of scales expl0'l"€ single solids, ponds, filter strips,
swales etc

Figure 12:Nested systems connect horizontally as well asartthrough a hierarchy of scales.

Thus the design process becomes a more challetaskgas it needs to integrate different
disciplines not only horizontally but also vertigalSmall scale solutions developed for a
specific site need to be connected with a largalesdechnical infrastructure. Only
interdisciplinary co-planning processes betweeniadtnation, architecture, urban planning,
water management as well as landscape design &l to integrate water infrastructure as
part of multifunctional spaces into the urban fabri
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ABSTRACT

This article is discussing advantages of the poadsrefurbishment, how it affects the
environment and urban fabric. It also revises & igdy of sustainable refurbishment of an
industrial building as a successful example of sadonversion. Features of industrial areas
in Moscow and particularly the area, where intetenwill take place, are investigated.
Furthermore, the given conditions of the climatd &cal building regulations are analyzed.
The main climate’s responsive strategies are tesitdthe use of TAS software and then
they are applied to the intervention building, wehehe best performing dwelling was
selected. Climate was simulated in order to ingesti the energy performance of the
intervention building. The results obtained confitimat a dwelling in the refurbished
industrial building in Moscow can consume less gnéhan a conventional one.

Keywords. Refurbishment, conversion, industrial building, amregeneration, Moscow.

INTRODUCTION

A change of use involving a sustainable upgradédcioting new life not only to a particular
building but also to the surrounding area. In gah#ve process of adapting buildings has
numerous benefits in architectural, cultural anstdric terms. It is for these reasons that
building conversions are becoming increasingly intgoat in the developed world.

Schittich, C, (2003) states that refurbishment aot® for 40% of construction in central

Europe and this number will continue to grow. Tkason for this is because the historical
heritage as well as the building stock in this eags quite rich. A significant number of the

buildings from different periods and different typgies have either adequate conditions
(envelope/constructions/both) or historical valuel @ould be profitably refurbished to the
current energy performance standards and benéfiselve their owners.

According to (Douglas, J, 2006) economic growth amblanization are the key drivers of
change in modern developed countries. At all maeatls, all of these dynamic factors can
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trigger the need for urban renewal programs. Citiese always been living organisms
changing according to the requirements of theiralmtants. Nowadays the worldwide
tendency is to increase the density of the cibes,f we stop for a second and think what the
comfortable density for the city is and to whichesnd a city could actually “sprawl!”, we will
be reaching another question: Why do we need tatdp them? Why don’t we look towards
what cities already give us? The potential thatldmgs have to adapt to changing
internal/external conditions allows us to reuse eRkesting urban density within the city in
order to rejuvenate it. Thorough design solutiomgla help to solve this problem.

KEY DRIVERSOF THE REFURBISHMENT. URBAN SCALE

Retaining the character of a streetscape is bdskewe through the adaptation of its
buildings. Old buildings offer psychological reasswe because of their distinguishing
characteristics (Scottish Civic Trust, 1981). Her¢he important point of refurbishment and
urban design of the cities: preserving existindgdings helps people to feel more comfortable
and homey. It is much more encouraging for the camtypeople to regenerate the area
rather than demolish and try to fit new densityhwitformed neighbourhood.

Another important driver of the refurbishment i tregeneration of the surrounding area.
According to (Douglas, J, 2006) sensitive adaptasohemes such as the reuse of derelict
industrial buildings can bring back life to run-dowrban areas. There is a good example of
such a scheme implemented in Moscow for a cultceatre — Winzavod (translation: wine
factory). The conversion of a former wine factamythe huge industrial area of Moscow next
to the city centre, was completed in 2007. Withr@jgzt by the Russian architect Alexander
Brodsky, the ex-factory buildings were convertedoimalleries, café and some shops.
Gradually this area has become quite popular anpeogle, because of its central location
and the quality of the space achieved by simplet®wis. It attracted more and more visitors
willing to work as well as to socialize in this ateve space. The Winzavod is surrounded by
two other factories, which following its successs @lanned to be converted as well. The
whole area is reviving from abandoned industrialezmto one of the main attractions of the
capital. This example demonstrates how well dofgrlsesshment solutions could bring new
life into derelict areas.

Environmental advantages of the refurbishment

Another advantage of the refurbishment processhés delivery of an energy efficient

building. By definition, an upgraded building wile more energy efficient than it used to be.
In cold climate the improvement of the fabric ofedsting building includes actions such as:
insulation and windows’ upgrade, air tightness meas and an optimized heating system
which will lead to a significant reduction in engrgonsumption. A regenerated building
could perform better than the conventional housed @ven could be compared to the
performance of new built houses. So, the benefds furban regeneration combined with
energy efficient buildings are valuable for the coomity and local authorities.

It is also important to mention that refurbishmeah offer enormous pay-offs. For instance,
the developer company “Factory Building” explainéeir approach to building adaptation.
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They choose a property in a central location, usingple materials and upgrading solutions
(building fabric, windows, flooring and internahfshes). Afterwards the property is sold and
due to huge demand for housing or offices in tleatr@l location, it becomes very profitable
because the upgraded property results more atteatti potential buyers. Additionally:
“Delivering low carbon refurbishment doesn’t regusignificant increases in complexity, or
adoption of high risk or unproven technical solnfo On the contrary, nearly all
refurbishments offer opportunity to reduce carbonissions beyond the standard set by
building regulations” (The Carbon Trust, 2008). fAr@another point of view (Douglas, J,
2006) states that the more complex and old buildsnthe more expensive the process of
adaptation will be. This means that in almost ew&se, the process of refurbishment is more
profitable in terms of money apart from those cashen buildings are too old and require
additional attention.

It is worth to mention that according to the ASHRAandbook (2009): “Reuse of existing
buildings is one of the most effective strategiesntinimize environmental impact”. The
building’s shell has the highest amount of embodiedrgy as it requires more material than
any other part of the building. As long as the éope is already in place, the fewer amounts
of new materials will be used, therefore presentimg embodied energy within the existing
envelope.

When comparing refurbishment with a new build, st necessary to include in one’s
calculations that the latter will have to repeat #ntire life cycle of the building (material
manufacturing, transportation, construction, opegatnergy and the last stage involves
demolishing and recycling) plus demolition (Fig. 1)
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Figure 1.

Furthermore, in a refurbishment project, demolitisrcompletely or partially avoided. The
process is expensive and complicated particularthinvthe existing environment. It also
creates waste on the site and consumes a lot afyeriewill always produce unwanted levels
of noise which could disturb occupants in neighbwyareas. Therefore, avoiding demolition
will bring additional financial and ecological béneto a refurbishment.
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Case study: Brewery in M oscow

Further on, the case study of a conversion wiliraestigated and the particularities of the
refurbishment process mentioned above will be obadlere.

Climate in Moscow

Disadvantages Advantages
Severe outdoors conditions half of the yearr Comfort and evenly warm summers
Cold winds Relatively low cooling loads

Low levels of solar radiation
Low sun angles

The main concern while designing buildings locatedcold climates is to protect the
envelope from heat losses. In Moscow, the heatamp@ spans for about 7 months a year and
it has an average winter temperature of -TO(lg. 2). Further insulation improvements
without effective solutions for the control of éightness will lead to an inefficient insulation
performance. As the winter is too cold and the ll®fesolar radiation is low, passive solar
heating cannot replace conventional heating. Butrfioiseason months like April, September
and the beginning of October, when the temperancethe amount of solar radiation rises,
this can partially reduce heating loads.
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Figure 2. Temperature in Moscow.
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The problem caused by cold outdoor conditions isjust physical discomfort due to low
temperature, but also psychological discomfort Whaccording to (Rogers, P, 2008), occurs
because occupants have to spend most of the tuoeris and with a lack of solar radiation.
People become depressed and their productivitysdrbipus, one of the simplest solutions is
to create spaces protected from outdoor conditidreye people can meet or spend some time
like an atrium or a buffered space.

City context

Usually cities sprawl from the historical centrehe suburbs and Moscow is no exception. At
the end of the I&entury, during the rapid industrial growth in Mogg a lot of industrial
buildings and industrial areas were created towdlss suburbs. Numerous residential
buildings were built around factories to house woskand their families. Around 1955 new
residential areas were built, but, for some reasaduystrial areas were overrun and they
became surrounded by residential districts onid#ss (Topchii, D, 2008) This is when the
city developed a similar skyline to what it has naiwe historical part of Moscow is
surrounded by a ring of industrial zones.

Nowadays, according to a research study by the aogpMiel’ — New Development”,
industrial areas in Moscow occupy 19.3% of the'sigrea. This is equal to 20,900 hectares—
the total area of the city being 104,500 hectdresomparison, in Europe this number does
not exceed 10%. A large percentage of those areasb@ndoned for different reasons. One
of the main ideas highlighted in the “future deyetent of Moscow” (a general plan for the
city by 2025) is to reduce the extent of indust@aeas from 20,900 hectares to 7,000
hectares.

The conclusion makes evident that, Moscow has mifgignt stock of industrial buildings
available, and many of them are real masterpieteslostrial architecture.

Description of thedistrict and its future development

The site was selected out of the industrial ringhtie@ed above. It is situated in the western
administrative district called Dorogomilovo on theerside of the Moskva river (Fig. 3). It
can be characterized as a very prestigious arddostow with very high prices for both
housing and offices. The area is traversed by dntheo main highways in Moscow: the
Kutuzovsky street; it also contains a number ofetsbations and one of the main railway
stations in Moscow: Kievskaia station.

The area contains both residential and public zo@esthe opposite side of the river the
biggest office development in the city is situatkdown as Moscow-city. Because of these
factors, any development in this area has a gretnpal for success. It was crucial to
identify which use will not create a big impact the existing context. Thus, a mixed-use
residential/office scheme was chosen as the mgsbppate, as the site is mostly surrounded
by dwellings. There is also a demand for creatingeqg buffer zone because of the site’s
proximity to the highway.
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Figure 3. Site location in the Dorogomilovo distric
Site description

Currently, the site coverage is 40%, as some shuglliings have been already demolished.
Buildings are grouped in the northern part of tite and are not obstructed because the
southern part is not built (see Fig. 4). It is lkéhat the existing density of the site will be

saved in future developments as the governmens ptaoonvert part of the existing buildings
into a hotel and to create a park in the south side
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Figure. 4. Scheme of the site.
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The construction of the brewery was completed ii618ome parts of the brewery were
added later on as well. All of the old buildingsveadrick load-bearing walls, while more
recent buildings have concrete structures. Thegralloriented on the South-North axis, with
a 5 deviation towards West.

Nowadays the brewery is operating partially. Thisralso rental space for offices, cafés and
car washes. A few buildings within the complex haweuse and have been abandoned and
left to dilapidate.

Building description

Main building issues:

. Thick, un-insulated walls.

. No windows on half of the facade (because of thi¥samhickness, it will be difficult
to open voids for new fenestration). Some existimgdows are broken.

. Malting wells have iron netlike slabs (which wersed for drying malt). The slabs are
not opaque and meant to bear heavy loads.

. The overall depth of silos is 24 m.

. The south facade extrudes above and overshadowvisgnaklls.

Possible solutions:

1) Adding new fenestration will be a necessary measutke conversion of the silo. In
order to reduce unnecessary work, it is importaninake only the required new windows
(according to the analytic work, window-to-floortica should not exceed 15-17% in this
climate). All the old windows should be replaced.

2) Improve floor slabs where it is needed.
3) Open an atrium in order to solve the problem pdmethe extreme depth of the silo.

4) In order to have direct light in the atrium, itssows and skylights should face west.

Implemented strategies wer e used

1) For economic and energy efficiency reasons, lgoglazing with night shutters is more
appropriate.

2) 15-17% wi/f is optimum in terms of solar gaingldoads. In a Swedish passive house
(information based on a paper of Janson, U, 2G08gxample, w/f is 16%. Lower or higher
ratios increase and decrease heating loads acgtydbut, a 20% w/f ratio can be applied as
a worst case scenario.

3) South/north orientation is the most efficierittHe building is oriented on the west/east
axis, heating and cooling loads should be carefidlysidered.
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4) Cross ventilation can reduce the cooling loadsd as much.
5) Single exposed flats require only 70 mm of iaioh because of its compactness.

6) Schemes should not have more than three ordrposed walls only when there is no
other solution, and they should be considerablyeguted.

7) The effect of thermal mass is quite small askthiéding uses continuous heating system
rather than a passive solar heating system. Nealegs, thermal mass have a positive effect
on cooling loads during summer.

8) Flats with one wall exposed will need only 70 mmrsulation.

Open an atrium

Because of the building’s deep plan configuratibmas decided to locate an atrium in order
to open up the central part. It divided the buigdinto two parts, which are 6 m and 7 m deep
respectively. This depth, according to the CIBSEIguB (2006), will increase the chances of
cross ventilation. This will be enhanced by theuratstack effect provided by the atrium’s

configuration. These measures combined will enghee desired fresh air provision and

cooling loads’ reduction. The atrium could alsoveeior winter time ventilation, as flats face

the space which is protected against outdoor ciomdit

The atrium is 12.5 m by 6 m, which will allow dayiit to enter on the lower levels. It will
provide access to the flats through a common bgldgach floor will have a common space
of 20 nf where people could meet and socialize.

Skylights above the atria face west, as the sonth@nlight will be obstructed by that part of
the building. There are also six windows (1,000 fwyril,200 mm) opening on each floor to
the atrium’s west facade, which will provide dirscinlight during the whole year. Their size
was calculated in order to avoid any extra heat.los

Figure 5 presents sun path diagrams for all fieer8 of the atrium. It demonstrates that
floors 4 and 5 will have direct sun from the Sodtiring summer. All the floors will have
direct sunlight from the West during the entireryea

Thermal performance of theatrium

The atrium is meant to be unheated. Its surroundiails have 200 mm of insulation and all

the windows are double glazed. During winter, theum is assumed to be closed and
naturally ventilated for one hour during the dagirg) the outside temperature higher in the
afternoons because of solar radiation, it represzigood opportunity for natural ventilation.

The thermal performance of the atrium in winteptissented on the Figure 6. Generally, the
temperature in the atrium is abouf’ @higher than the outside temperature. There G 5
drop in temperature when the atrium is ventilatecconclusion, it can be mentioned that the
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atrium can be used for winter ventilation, as tisgagher temperature than outdoors. It could
also work as a protected space, where childremplean

In summer, the atrium is fully opened 24 hours p @ad it is meant to work as a courtyard.
Although overheating could occur when the outsilaperature is above 28 in summer,
night time ventilation should take place in ordereduce such possibility.

Figure 5. Sunpath diagram for all five floors oé thtrium.
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Best case
One of the flats was assumed as the best casems w&f thermal performance. Flat A is
located on the 4th floor (Fig. 7) of the buildingsuth wing. It is defined as best case, as it is

oriented south, it has only one wall exposed todihiside with 70 mm of insulation, and the
opposite one facing the atrium has 200 mm of ingula

Typical floor

21,68

Atrium,
common areas, circulation

48 m? flats

65 m?flat

Lift and technical area

wcC B Living
Kitchen - Bedrooms

Figure 8. The flat A.
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For simulation purposes, an approximate spaceilison for the flat was made and its
occupancy defined. Flat A (Fig. 8) will have a fanof four, with two people continuously
staying at home and two others occupying intermiitgefor 12 hours a day.

The thermal performance of the flat as per the dyoahermal simulations conducted is
described as follows:

Flat A:
. Area: 65 M
. Volume: 175,5 m

. Floor to ceiling height: 2,7 m
. Window to floor (W/F) ratio of the flat is 15%
. Exposed envelope/floor ratio: 0.4

Total heating loads for the Flat A are 35 kWh/gearly; the total cooling loads are 3
kWh/n?. Heating loads are low because the flat is compact

HEATING LOADS

A benchmark for heating loads (43 kWHjrastablished from the analytic work and based on
Russian building regulations (SNIP, 2003) was usecbmpare with the heating loads of the
flat A, and a reduction of 8 kWh/mwas observed. This reduction could be explained by
winter ventilation through the atrium and a thickestter insulated wall with lower U-values,
respectively (Fig. 9).
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Figure 9. Flat A, monthly loads
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Solar gains

It was observed on the graph that solar gains aite ¢pw in this flat (24 kWh/myearly).
Such a low value could be explained by the walikhess, which allows for a smaller amount
of heat generated by solar radiation to get ineoftét by conduction or convection. Albeit in
summertime such amount of heat coming from soldiati@n is diminished as well, this flat
will need shading devices as an additional measuveder to reduce cooling loads further.

As it can be seen on the graph, heating loads ds@aison months are very low because the
building becomes less responsive to outside camditiand effect of solar gains becomes
more significant. As heating loads in April and Q#r are very low, further improvements in
energy performance will result in a complete avoaaof active conventional heating during
these months.

The goal of these thermal simulations is to see haweh energy will be consumed on the
best performing case in the converted building tredresults obtained are very promising. It
is clear that the atrium solution worked very wllthe climate of Moscow, particularly
because the atrium is free running mode and deaordume energy for heating or cooling.

A similar situation occurs with air tightness. # clear that further improvements in air
tightness and consequently, the use of a mechareaglation system, could bring even more
reduction in heating loads.

Other strategies such as compactness and orientaéice confirmed to be important in a cli-
mate like Moscow's.

Generally, the idea was to see how a building @hstypology would respond to energy
efficient improvements and if these results would keasonable in terms of energy
consumption.

Daylight performance of the flat

The proposed space distribution of Flat A (as aefibefore) was tested using the software
Ecotect in order to see how it will perform with awercast sky with an illuminance of 4000
Lux (as a worst case scenario) — see Figure 1glighélevels were observed and, according
to the benchmarks established in the CIBSE Guid@096), further conclusions drawn. In
winter, daylight levels are generally low and aaeised by the geographical characteristics of
Moscow rather than its design flaw. During sumntiee, daylight levels of the flat are much
better, except for the middle part because itpassed by internal partitions.

This leads to the conclusion that the problem nedgte more to the distribution of daylight

rather than to its levels. It is clear that inténpartitions could create problems with daylight
distribution. This means that daylight distributioould be solved using simple measures,
such as adding fanlights into internal partitions.
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Comparison with the other perfor mances

The case study observed in this article for a beéined flat is a significant step towards
energy efficiency in Moscow’s houses and in Rugsiaerally.

It was clear from the beginning that flats will n@érform as good as the Swedish passive
house (which was selected as a reference becaeypd®ddth are located in a similar climate).
The Passive house standard stipulates a very Hinigw construction along with a heat
recovery ventilation system. However, it was ingéirgy to establish whether reduction in
heating loads could be comparable to the passiuséhstandard (Fig. 11).

Flat A had 69% reduction in heating loads and & igery efficient example, as it has an even
higher percentage in terms of reduction of hedbiags than the Swedish passive house.
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Figure 11. Comparison of heating demands of a Me'scstandard flat with flat A, versus
comparison of heating demands of Sweden'’s starfdarge with Swedish passive house.

CONCLUSION FOR THE PROPOSED INTERVENTION

The lack of energy efficiency considerations isir@a result of the current situation in the
Russian building sector. For this reason, demaigslaind constructing new buildings is still
assumed as the easiest solution; this sometimessoegen with listed monuments.

Opportunities provided by refurbished buildings foomed that in general the advantages of
refurbishment exceed their disadvantages. This arelse aimed to demonstrate that
refurbishment might be a better solution, partidulen the context of the existing urban fabric.
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The article was aiming to study how well a conveteilding could perform. This was done

in order to highlight an applicability of the builg) conversions. How simple measures could
revitalize the whole area around. The case studwshow the existing density of the area
can be preserved by bringing a new life to a bnddi

The proposed intervention could be difficult in ner of construction, but numerous
precedents of silo conversions confirm the feagyaf the proposal. Ultimately, it is obvious
that any new use applied to this kind of buildingl wequire a partial demolition of the
existing structure. Nevertheless, the payback deioo this building could be quick, as the
real estate value in the area rises, as it getslojgsd.

The idea that, converted industrial buildings cob&tome very exceptional and attractive

dwellings with a greater spatial quality than tybiflats, becomes a particularly significant
objective in the context of Moscow, with its duliroventional residential blocks.
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ABSTRACT

The Havana Master Plan aspires to recreate a pedaedtiendly urban ambience that

encourages outdoor living — according to Cubanissghcrasy — and social and cultural
integration where people can meet, work, relax angy. It consists of a number of

pragmatic considerations and proposals expressedoircrete projects supported by
contemporary urban theory and studies and alsall@sé¢he past plans with their virtues and
failures. It is also based on the experiences obthin numerous travels abroad — including
the United States of America, Canada and Europel-ttee exchange with qualified planning

professionals from different latitudes.

Keywords: Havana, 21 century Master Plan, Caribbean metropolis, spfrthe place.

A VISION FOR THE FUTURE OF HAVANA

I ntroduction

Havana, a Caribbean Metropolis with a Europearuanite, was spared the damage of the
global urban renewal and overdevelopment of therskdalf of the 20th century. Even
today, it still keeps intact its traditional urbgabric. Its unique and appealing spirit stems not
only from the well-known quality of its music antlythms, its vibrant street life and its
friendly ambience, but also from its built enviroamt. However, the city’'s harmonious
juxtaposition of different architectural styles,spliayed by an impressive collection of
buildings authored by world famous local and inéional architects is currently threatened
by overdevelopment, sprawl and neglect. This unepsemble shows how good and humane
urbanism makes possible the coexistence of busdingm different periods that follow
guidelines and ordinances that have made theinalmpossible.

A comprehensive Master Plan aimed at preservingitiyss spirit and its historic, urban and
architectural legacy has been devised to fosterahi@e future urban and economic
development, while remaining true to its historys ipeople’s idiosyncrasies and its
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landscapes. The plan acknowledges Havana's readioea sensitive change and renovation
according to sustainable principles that reconkienan needs with ecological imperatives
and envisions Havana’s survival as an urban platteasstrong cultural identity. For the first
time, it supplies a long term vision that guarastesal connectivity and a seamless urban
layout.

Cuba: TheKey tothe New World

Christopher Columbus exclaimed “This is the low&liand ever beheld by human eyes” upon
his arrival in Cuba in 1492.

From the standpoint of urban planning, the Erodeatsfollowed was unprecedented since the
days of the Roman Empire. In the early"16entury, Diego Velazquez founded seven
settlements, so calladllas, along the island’s coast whose primitive layoaisvbased mostly
on geographical features. The settlers were pragraatl the new cities, towns and buildings
were shaped by the need to adapt to local climatieditions, the availability of local
materials and the progressive assimilation of Eemopurban and architectural models
together with the mark left by immigrants from ailer the world. These influences helped
mold a culture with a highly distinct architectufadritage spanning over five centuries that
reflected the country’s development and defineduttural identity.

The Spirit of Havana: Genesis and Evolution

One of the original sevewillas, Havana was definitely settled by its protectetbbain 1519
after two previous attempts. The key geographidgtiposof its port eventually allowed the
fast growing commercial activity of the Spanishefl@and the development of an expanding
shipbuilding industry. These features soon grattieccity the highest prominence among the
overseas colonies playing a major role betweenQtik and the New World and in turn
motivated Spain to build fortresses to defend Havaom the attacks of pirates. Castles,
convents, churches and palaces were constructeEurgpean military engineers and
craftsmen and became the first beacons to delindeteurban landscape of Havana's
medieval grid of narrow and shaded streets, brmegttiirough a network opiazzas and
piazzettas, which would establish the early polycentric cleéea of the city. In 1603 Cristébal
de Roda laid out Havana’s first urban plan outlinthe walls that later enclosed the city.
Subsequent plans, especially those drawn afteEnigésh Navy temporarily captured Havana
in 1762, were conceived with a similarly militanfharacter. In the architectural realm,
buildings centered on courtyards, a style adopte&dmin from the Moorish tradition, were
gradually accepted as the adequate typology tovdé&alocal climatic conditions.

The first significant urban changes of the earlyooil times took place in the late "18
Century, with the transformation of tfiRkaza de Armas into Havana's first civic center and
the laying out of public promenades — tdameda de Paula and theAlameda de Extramuros.
These projects updated Havana’'s image accordingutopean trends as the spaces they
created for the appreciation and enjoyment of meatnrthe city added a new meaning to
Havana. The transformation of the original militasgrade ground into a civic space had a
particularly strong effect on the evolution of tlo#ty’'s Genius Loci, by juxtaposing
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magnificent newly — constructed Baroque style pedawith the existing Renaissance style
Royal Force Castle.

Figure 1. Havana'’s layers of History (© J. C. Péfeznandez)

Havana in the 19 Century was characterized by prosperity and splebased on steady
economic growth. The existing colonial urbanism wasrtaken in terms of urban expansion
and continuity, as well as strategic needs. Pregresnstitutions favored an ambience of
openness to science, technology and managemenhehpd to insert Cuba into the world
economy and allowed Havana to adapt to multiplexgha. Culture reached broader sectors
of society and fostered the gradual consolidatiba strong sense of identity. In architecture,
Neoclassicism was embraced as the new style andssqu an aspiration to order, rationality
and perfection.

Colonel-engineer Antonio Maria de la Torré®an de Ensanche (1817-1819) guided the
expansion of the city beyond the walls in an ondenbnner by using the existing layout of
the roads that connected the walled city with thentryside. This plan was the model for the
main arteries with sheltering Neoclassical styletipoes, calledcalzadas, that became the
most distinctive feature of Havana’'s new streetscapd stood in clear contrast with the
character of the walled city. Notwithstanding tiretfmodern urban transformations in terms
of scale and design were conducted during the t#r@overnor Miguel Tacon (1834-1838).
Anticipating Baron Haussmann’s Parisian boulevards, achieved the redefinition of
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Havana’'s urban landscape in a monumental style wigh construction of wide straight
avenues and walks decorated with fountains andestat

In the first half of the 18 Century, along th€alzada del Cerro, the affluent bourgeoisie built
a series of free-standing Neoclassical villas,eckjuintas, with gardens and porches that
served as a model for the new districtebVedado, designed by Luis Yboledn in 1859. This
plan emphasized order with a regular grid defingdirbe-lined avenues along which lots
were laid out. The buildings’ frontage featured\ee fmeters deep private garden and a four
meters deep porch, allowing for the primary sepamabetween the public and the private
realms. This ensured privacy and created a vertindisstreetscape. New recreational
facilities, such as restaurants, theaters and outchifes, appeared along the formAkameda

de Extramuros, renamedaseo de Isabel 11, following ordinances adopted in 1861. The latter
also regulated new districts such as The Ring ofada (The Walls Subdivision), developed
by military engineer Juan Bautista Ordufia in 18&&rahe demolition of the walls in 1863,
echoing metropolitan models from Europe.

El Vedado and The Walls district, marked the biofhmodern city planning in Havana.
Furthermore, the development of the Malecon by d@reers Mead and Whitney in 1901
reshaped Havana’'s waterfront image and became amcitoulevard showing Havana’'s
capacity to reaffirm it&enius Loci.

An Expanding Caribbean Metropolis

From the beginning of the $0Century, land speculation and a lack of comprekens
planning control led to sprawl and the loss of Hwva traditional character of mixed
public/private use. New suburbs spread westwarth fthe city, mostly influenced by the
United States model based on the use of the auttendbeveral plans were put forth
unsuccessfully by local architects who attemptedddress the scarcity of greenery and the
traffic congestion due to a poor road network. émtcal areas of Havana, like tRaseo del
Prado and theParque Central zone, new building techniques introduced from theted
States of America, such as reinforced concrete steel frame systems, were used in the
construction of representative buildings for diéfier regional groups from Spain. Because
their scale was different from that of the existingldings, these structures had a major urban
impact.

In 1926, the Cuban government commissioned Fresnutiscape designer J.C.N. Forestier to
draw up an embellishment plan for Havana. The plas based on a network of rectilinear
boulevards intended to facilitate traffic and sh#pe new monumental image of Havana by
visually and physically linking important landmarkalthough Forestier's plan was only
partially realized, by the 1930’s Havana was alyead expanding Caribbean metropolis with
a compact center, a well defined urban fabric amdrg distinctive streetscape with a vibrant
street life reaffirming the spirit of the place.

During the Second World War the boom of the Cubmmemy extended through the 1950’s.
In Havana, this period was generally characterizg@xcellence in architectural design and
construction, as well as the presence of an efiepof international architects who visited
and lectured like Gropius, Neutra, Mies van der&ahd Philip Johnson among many others.
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There were, however, some threats to the city’sgrity. The National Planning Board,
created in 1955, commissioned Josep Lluis SertgnT®lanning Associates to prepare a new
urban plan. This project neglected the legacy gt ®f Havana by including an artificial
island with hotels and gambling casinos for Ameargacross from the Malecén. If built, this
would have had a negative effect on the spirit ab&ha by causing a major change in the
character of the waterfront.

After the Revolution in 1959, Havana's urban depelent was stopped in order to favor the
rest of the country. The master plans developethéystate’'s planning agencies in the 1960s
and 1970s were merely a reflection of the governimetonomic and social programs and
they imported into Cuba prefabricated stereotypes fEastern European countries that were
incompatible with the existing urban context. Thesev methods were supposedly a massive
solution to housing needs and caused several zofheblavana to undergo radical
transformations, the most regrettable of thesegottia loss of the traditional grid. There was
also an increase in sprawl, due to the appeardncevosatellite neighborhoods, following a
negative trend in international urbanism. Thesgm@rhoods had no mixed use and lacked
connections to the rest of the city, as well aggrepaces and public spaces. Transportation,
infrastructure and housing were not addressed ppptely and still remain unsolved
problems today. Thanks, however, to the relatilieiyted scale of new construction during
this period, the spirit of the place was not lost.

In the late 1980's the collapse of the Soviet ldomught a wave of foreign investment and
other real estate projects outside the centrakavkilavana. Again, these plans neglected the
traditional mixed use character of the city andstltneated dead zones by promoting the
segregation of functions. Like the American arattitee from the mid 20th Century, notably
the Miami style hotels, these new projects creaetiostile environment devoid of a
recognizable spirit of place. These buildings, wdtirtain walls and low ceilings, have no
shutters or balconies to shade and cool them withwuconditioning. They also ignore the
zoning and building bylaws for they are totally elated to the Cuban climate, economy,
local building materials and lifestyle. The unferéttle outcome of these insensitive
interventions is that they call into question tipéris of Havana. Their impact may become
irreversible in the near future if Cuba is assiteithinto a new market economy as increasing
numbers of these projects are likely to appear wderelopers and foreign business people
pursue money-making opportunities in Havana.

The Hope for the Revival of the Spirit of Havana

The unique and appealing spirit of Havana is abraten of urbanism and architecture, ever
incapable of remaining still, connected to all bé tworld’s cities and at the same time
maintaining its own magic and poetic urban identity

Havana skipped the worldly injurious urban reneafahe second half of the XX century but
it is currently endangered not only by climate adwbut also by an eventual market- driven
overdevelopment. Havana features compact city Blatkxed-use buildings, and lacks traffic
jams and multi level highways and has managed ép kis original personality and is now
ready for a sensitive change and renovation aaogrdd sustainable principles. When
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thinking of how to revive unique places, we carreamany important lessons by looking at
their past and by connecting with their spirit.

A team of Cuban architects, led by this author, Hasigned a Master Plan aimed at
preserving the city’s spirit and its historic, unband architectural legacy, while encouraging
its future urban and economic development. Therugdan expresses a holistic vision that is
independent from the government's ideas and froen dfficial planning agencies that

replicate the official mandate. It looks toward lda&’s future while remaining true to its

history, its people’s idiosyncrasies and its lalag®s. For the first time, it provides a
comprehensive scope, spanning both urban planmidgueban design, in such a way as to
give continuity to Havana's traditions and to saetontemporary image.

LEYENDA:

B censipap alTa
B ocensiDab MEDIA

DENSIDAD BAJA

Figure 2. The Master Plan (© J. C. Pérez Hernandez)

The Plan is mostly based on ten key concepts #ilfor a holistic approach.

Waterfront Revitalization: A waterfront helps tdfide a city's image
Reinforcement of Havana’s Polycentric Structureked to the city's identity
Increase of Public Space: An real necessity andst m

A New Public Transportation System:

Infrastructure Upgrading

Mixed —use development: Guarantees a livable huemaironment

Social and Cultural Integration

Redevelopment of the Tradition@hlzadas

ONOORWNE
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9. Increase of Green
10. Urban Infill

The Master Plan envisions the waterfront redevekgnas a key concept to achieve a new
urban image of the city. It aims to develop thedtre of both urban spaces and buildings by
orienting them towards the sea in a way that ies@nce is felt even inland with seafront
boulevards, squares, parks and promenades thathelpl create a new streetscape and a
pedestrian friendly urban ambience that encouraggdoor living and social and cultural
integration. Considering climate change issueshefutmost importance, the plan envisions
urban infill with reasonably high densities. Theemtion is to encourage outdoor living, as
well as social and cultural integration so thatplea@an meet, relax and enjoy city life. Public
space combines both high quality outdoor spacefiedart, where strolling, jogging and
sunset watching support a vibrant, livable and anable community life. The whole
waterfront area has been divided into sectors fdetailed study and for concrete proposals
showing the attributes, existing conditions ancepbal for future development.

The harbor sector is considered the most impodaatand it helps illustrate both the working
method and the scope of the proposals. We belibaé the principles applied to the
regeneration of the Havana harbor can be appligdetoest of the city The harbor area was
also divided into sectors for a more detailed stofdgach zone.

Figure 3. The Master Plan for the Harbor of Havg®d. C. Pérez Hernandez).
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Figure 4. Proposal for the Parque Maceo.
Next page, figures 5 and 6. Detailed views of Pargaceo’s proposal.
(© J. C. Pérez Hernandez).

In environmental terms the proposal involves th@tation of the harbor area and the existing
rivers. In this regard, one of the key aspect® itutn the current industrial character of the
harbor into a sport and recreational one allowintha same time for the increase of public
space in its entire perimeter and the creationes¥ mixed use areas mostly for residential,
commercial and cultural facilities as well as sport
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This principle can be applied to other areas indityg Three international Charrettes have
been held in Havana along 2007, 2008 and 2009haydhave focused on the planning of the
harbor as we believe that its regeneration caresaiv a model for the rest of the city’s. Two
other international Charrettes have been devotdtealetailed study of two other different
waterfront sectors — the East Havana (2010) andr€etabana (2011) — adjacent to the
harbor. This way the ideas of the Master Plan Hseen tested with the participation of the
community.

The Plan also includes the creation of a new putbdosportation system, whose coastal
stretch would run parallel to the Malecon, preseotlerrun by traffic, thereby freeing the
ground level for pedestrians and increasing thelipudpace along the waterfront. This
strategy takes advantage of the existing topograyhthe reef and also helps to deal with
eventual rising sea levels due to climate changerbéating a buffer zone. Such zones should
be outlined in order to protect the surroundingghefoldest areas of Havana from the marine
aerosol of the sea.

The plan presents an ecological alternative to aanization by reinforcing the polycentric
character of the traditional city and by increasthg amount of green spaces. To reduce
sprawl, it focuses on the revitalization of thedit@nal commercial arteries, themlzadas,
where community life is more vibrant.

The Master Plan emphasizes the mixed use charheters found in traditional Havana. It
reinforces the identities of the different distsichnd the need for density balance in the
traditional centers where commerce plays a key tdiban infill encompasses the creation of
two new major neighborhoods, Vistamar and Habanamiin their own new centers and
space for around half a million new dwelling unigekling housing issues. This will help
increase connectivity and regional liaisons, whileng character to these zones according to
their own geography, history and culture.

The Master Plan for 21Century of Havana aspires to a more beautifulamrind dignified
Havana where people can live, work and enjoy Efecontemporary city that respects the
spirit of the place, values its heritage and hoiitsreulture.
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ABSTRACT

The City (of Tomorrow) is hereow — but onlyif we transform our current urban fabrics into
organic whole systems of operational performanaati®ermal exchange offers the platform
for doing so.

This paper presents an overview of geothermal tolgy, discusses in some detail a large-
scale (urban) application at Ball State UniversayMidwestern campus in the U.S., and
addresses the visioning of the City (of Tomorrow)aareconceptualization of current urban
fabric as an energy-balancing system.

Keywords: Geothermal technology, Ball State University Camlity of Tomorrow

THE TECHNOLOGY ISHERE

Use of the earth as a thermal capacitor is not néaothermal technology has been
operational in the marketplace for some years aadyntechnical variations are available.
The three broad categories are: 1) ‘hot-rock’ wateam sourcing; 2) open-loop ground-
water extraction; and 3) inert thermal exchange.

Since the first of these is geologically place-def@t and since the second is ground-water
depleting and can compromise nature’s filtratiorthie recharging of ground water, these are
not favored by this author. Rather, the followingcdssion focuses on universally-applicable
closed-loop thermal exchange.

The primary challenge to sinking and sourcing therenergy in closed-loop systems is
physical placement — whether asextensive horizontal truncation of tubing in the earth (or
in a body of surface water) or amensive field of deeply-drilled bore holes.
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Horizontal placement requires considerable lanchextton (or water area) and, depending
upon depth, may require glycol-treated fluids twiate freezing; whereas vertical bore-hole
placement can be positioned under other land-sexdiges such as recreational fields, athletic
fields and parking lots.

In all cases, theroportionality of exchange-pipe spacing relative to the therntatage
capability of the earth (or water body) must berexeed. Placing the runs of exchange pipe
too close together can compromise the storage@nacéon of thermal energy; placing them
too far apart can miss an optimal use of the e#oith water body) as a capacitor.
Proportionality is key.

Geothermal systems are used most often in singldibg application, largely because the
technology is treated as a “fix” to a “problem”...vindo heat and cool a building cost
effectively. Since such geothermal projects areeuafften one-at-a-time, the issues of
available site acreage (extensive horizontal plargms. intensive vertical placement), and
the nature of thermal capacitance of the soil (atew are typically the extent of issues
examined. And, since these one-off projects invalvgle-system ownership, the financial
evaluation is based on returns on investment fair ekvner, alone. As a result, the ability of
the technology to achieve a more-leveraged optisgsiemic performance in larger-scale
(urban) application is forestalled and the moret-edfective community opportunity is

sacrificed.

Nonetheless, scaling-up is readily possible. Witiole-systems thinking, we can treat sectors
of city fabric as a singular organism supportedgkegthermal energy exchange. Scaling up,
however, is not in itself the issue. Rather, theakthrough opportunity, for geothermal
technology at the urban scale is its use as amgialancing system. For those buildings that
are overheating, the heat-energy extraction froendboling function can be transferred to
those other buildings in the urban fabric that migdin need of some temporary heat-energy
input. This is typically the case during the swagasons of the year in the transition from the
winter-to-summer and summer-to-winter temperatagemnes.

Modulating the flows of energy through transfernfr@mne building to another as well as
sourcing and sinking to the earth itself, amplifiee importance of treating the urban fabric
as a singular organic system, and most importdrelys the designer to integrate multiple
scales of architectural intervention:

- The manipulation of individual building locationprm and (passive)
envelope metabolism;

- The location and patterning of the geothermal gnesgurcing and
sinking (under land uses);

- The (active) behavioral adaptation of building quats to operational
system performance.

Rather than designing any one building for perfetimatic fit, the opportunity,
architecturally, is to consider the community oflthings as exporters of energy. Thus the
question of balancing energy flows is not tied to @ptimal sizing of a single building
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location, form and envelope, but rather using thetdrs of location, form and envelope to
open the opportunity for export of excess energpdhding upon building components used,
such exporting of energy flow can occur at multiptales, moving collected energy from the
east-facing facade in the mornings for deliverythe west-facing facades in real-time, or
shunting excess energy on the south facades dilvenday to storage — for use at night.

The location of vertical bore-hole fields can be-ptanned for placement under recreational
fields, athletic fields, parking lots, selectedestr areas and walkways; and with careful
proportioning and proper depth these can be vigtuahintenance-free.

The opportunity for active participation by buildimoccupants in the “sailing” of their
building, using those operational components of ¢hgelope that permit adjustments to
daylighting, ventilation, sun-shading, and thererargy capture and/or electrical production,
can affect interactive behavior. To achieve thaelleof participation, however, occupants
need real-time feedback (typically a computer-badashboard system) wherein building
occupants have some sense of how their day-to-dayitees influence energy use. (Not
unlike the driver of a car whose self-aware pressur the gas pedal controls the real-time as
opposed to “expected” miles per gallon.)

Financing of geothermal technology can benefit friamger-scale application. Evaluation
requires long-term performance assessment and mgkide not only the return on
investment resulting from annual operational casfrggs but also the avoided future cost of
carbon-taxation for the community of buildings. @emal technology can eliminate on-site
fossil-based energy conversion and by dependingapily on (Scope 2) upstream electrical
supply offers the opportunity to leverage the impat fossil-based brown-power and, most
importantly, offers the strategic opportunity ftvetsourcing of upstream green-power from
wind, solar-electric and hydro-power feeds intoghe.

THE BALL STATE UNIVERSITY CAMPUSRETROFIT

In 2009, the Ball State University Board of Trustegproved installation of a campus-wide
district heating and cooling geothermal systemetwise all 47 buildings on campus (Figure
1). The project is being undertaken in two phagbs; north energy-station with two

geothermal heat pumps linked to some 1800 boreshwilé service some 20 buildings in the
north half of campus and the south energy statfainoilar capacity, using some 2300 bore-
holes will service the remaining 27 buildings. Tinerth-half will become operational this

September, and the south-half phasing will begimstraction thereafter. Once the full system
is complete, it will be operated as a singular roekw

The opportunity to use the system in energy tradibglancing) was a serendipitous

discovery. In the process of developing the prajeetas found that during the swing seasons
of the year, the amount of cooling and heating gndreing pushed onto the campus was
roughly equal and with the campus-scale energy angh system could become a building-
to-building exchange and transfer opportunity.
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COLD WATER LGP

HOT WATER LOOP

DETRIGT ENERGY STATIORS

HOW BALL STATE'S
GEOTHERMAL SYSTEM WORKS

A geathardnl heat pump usss B Earh ss silhar
i henl saurca—alan epsrling In hesting mode—si
2 heal sink-dissipatng beil whils In eocling mids.
Af two district aneqgy stabons an campes, the keat
pulled from the ground or refumed 1o the gound
will ba fransfared. or echanged, with heat pumn
chillers that will be connected to two distric kaops
that rurt threugh campis. One s 3 2old water loop,
which flows at & ponstant 42 dagrees, and fhe
gacond k= a hot watss Ioog, wheeh lows a1 &
constan 150 degrees. nsade Duldings, heat
exchangars and fans will defiver the temparatun
desired by 5 oooupants

Figure 1. The Ball State University Geothermal atlation (© R. J. Koester)

Another discovery of our approach is the relatimse=of retrofitting the existing 47 buildings.
Those that are newer have hot-water-based air-imgnekchange and hydronic systems and
those that are older have relied on steam temperatgimes;both supportable by the
geothermal district heating and cooling installatidcach retrofit is simply a matter of
proportioning the face-plate area of exchange coils

Installing this system on the Ball State campug @liminate the combustion of fossil fuels
onsite, reduce our annual gémissions by some 85,000 metric tons (roughly diatfur total
annual impact) and put in place the new stratetatfqggm from which to develop further
management and reduction of greenhouse gas impBgctliminating onsite (Scope 1)
emissions, we will become an all-electric campug] aan then turn our attention to the
upstream (Scope 2) brown-power supply. From thénbétg, we will experience reduced net
annual cost of operation by eliminating the pureha$ coal, and we will experience the
positive upstream impact of GQequivalent reduction, based on the high co-efiicief
performance of the geothermal technology (wherearyeWatt of electric energy purchased
yields 7.7 Watts of thermal energy generation)sats in place the opportunity for a similar
multiplying effect upstream for every building-seaénergy conservation move we plan to
make. We also will look to the sourcing of greenvpoon the grid as a means of leveraging
further impact from the geothermal installation.n&/ipower, solar electric, and hydro-based
electrical generation can all contribute as gremmegr sourcing.
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VISIONING OF THE CITY OF TOMORROW (TODAY)

The City of Tomorrow as a “vision” is best framexlan extension of the City of Today. The
majority of our extant building stock is in factetiplatform for The City of Tomorrow. We
must conceptualize the transformation and evolutibthat existing fabric and a substantial
means to do so is to consider the geothermal ingian as the seed for reconsidering urban
growth and form.

New
| Construction

Billion Square Feet

- Asof 2010, the total U.S. building stock is approximately 275 billion square feet.

- During normal economic times, we tear down approximately 1.75 billion square
feet of buildings each year.

- Every year, we renovate approximately 5 billion square feet.

- Everyyear, we build new approximately 5 billion square feet.

- Herein lies the hope. By the year 2035, approximately three-quarters (75%) of
the built environment will be either new or renovated.

- Thistransformation over the next 25 years represents a historic opportunity for
the architecture and building community to avoid danger ous climate change.

Figure 2. Upgrading existing and new Building Stbgk2030 (© R. J. Koester).

As noted in the work of Ed Mazria and his Architeeet 2030 initiative, fully three-quarters of

the new and existing building stock in the Unitedt&s can be brought to Net-Zero-Energy
performance by 2030. As noted in Figure 2, “the tnB% years represent a historic
opportunity for the architecture and building commityito avoid dangerous climate change”.
The retrofit and upgrade of existing buildings dinel Zero-Net-Energy performance design of
any new construction, can certainly be undertakenaibuilding-by-building approach.

However, the argument framed with this paper isaosider instead whole districts of urban
fabric as the problem space for design interventiom the extent that we can reconceive
buildings as potential producers of energy, undesthem as working collectively as a set of
performing entities, and to the extent we can dmawhe active management by building
occupants, we can arrive at the Architecture 2034 ghore easily. In that context then, the
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use of geothermal technology offers great promibe. notion of a geothermal ground source
heat pump installation at the district scale presidh kind of bank account by which to
achieve day-to-day, seasonal, and annual balamfifigws within any given building and
from building-to-building.

DISTRICT-SCALE IMPLANTATIONS OF NEW CONSTRUCTION

This concept of district-scale, community designd aespecially implantation of new
construction is most imaginatively captured in Wak of The Center for Sustainable Cities
at the University of Kentucky. In their proposal the Westbahnhof Project in Vienna, the
full urban implantation compound could readily bEndérom the strategy of singular
geothermal district heating and cooling. The patéc architecture of the compound, which
treats the “city (sector) as a hill” of course bigsdrom the “mounding” of program massing
to minimize climate envelope exposure and maximspatial character of the urban
implantation. Mimicking the spatial experience bétltalian hill town, the project benefits
from numerous shared resourcing including pedestaiaculations aggregated separately
from vehicular circulation, opportunities for maxzed energy production from overall
orientation of the linear scheme and localizedertibn of climate interface at the scale of
dwelling units or unit groups; while underneath theer layer of this residential fabric, there
can exist larger scale community space includietpfg production, retail and warehousing.

While the Westbahnhof Project reflect tremendowsigint and vision, it amplifies the notion

of district scale energy management as a poinhwf/én the district-scale retrofit of existing

building stock and the district-scale implantatadmew construction. Certainly in support of
the argument presented by Ed Mazria, and as reféeof the experience of this 47 building

complex at Ball State University energy balancisgthe fundamental key to successful
design-for-sustainability and reduction of climdtsruption.

Figure 3. Aerial view from the southeast, overlogkihe Shoenbrun Palace (© R. J. Koester)
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SUMMARY AND CONCLUSIONS

Geothermal technology is not new, its conceptugliegtion, however, can be. Using the
power of successive scalar aggregation throughngksource-heat-pump district heating and
cooling, geothermal can unleash new opportunitbesréconceptualizing the location, form
and surface features of our urban fabric, the oblgeothermal as an energy balancing/trading
tool, and the influence of these changes on buldiccupant understanding of the city as an
organic system.
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Book reviews

THEOLOGY AND ARCHITECTURE AT THE TIME OF THE FALL OF GODS

Heidemarie Seblatnig (ed.)Hetzendorf und der Ikonoklasmus in der zweiten Ha@fdes
20. Jahrunderts Vienna: Facultas Verlag, 2010

review by Stefano Serafini

Yet at first sight, one may disagree with bookitetharshness («lconoclasm in the second
half of the 20' Century»), reading through the nine essays comgatie volume, could
result in a change of mind.

A polemics among traditional and progressive Catkdies for sure under this work, but due
to presented facts, data, and analysis, it reswdtsh of reading also for secular Architects,
Historians and Sociologists.

The phenomenon of a few men’s will of transformageo-Roman Catholic parish church,
into a modernistic and quite aniconic building, Amstria, during the 50s, represents an
interesting document about European culture afterSecond World War. Authors show and
explain from different points of view the ideologiaeasons that lead to what, today, looks
even odd, and really not too far away from therde#éin of “modern iconoclasm” offered by
Authors.

The Rosenkranzkirche in Hetzendorf, Vienna (Chuwfthe Rosary, 1909, architects Hubert
Gangl and Eugen Ritter von Felgel) is an exemplaXardic Catholic neo-baroque, with a

special character, that made it unique among a#inN&’s churches: architects worked
together with the sculptor Franz Zelezny, who desifjthe interiors, including furniture, the
chandelier, and the wooden relief panels of thiosts of the cross, with the aim of producing
an organic art work, even at the scale of thedastil. Work resulted in a imposing, pleasant,
and harmonic building, with a strong traditionaémdity, but at the same time an original
feature. A model of the project is preserved in Measeum of Vienna, while the Wien

Technichische Universitat has produced a virteatlering of the original interior in 2008.

The editor tells us how two relevant religious figg, such as Msgr. Otto Mauer, and Fr.
Joseph Ernst Mayer, firmly struggled for the transfation of the church, going even further,
by finally destroying most of the furniture, staguepanels, and melting the chandelier.
According to H. Seblatnig, they did it for the saiethe liturgical reform introduced by the
Council Vatican II, while D. G. Stroik, in his caitiution, shows as aniconism to which they
referred as an ideal, belonged to the very rodWloflernism in architecture. It's noteworthy
that both protagonists of this story, were memiaérthe ultramodern art association “Bund
Neuland”, influenced by the Viennese Actionism, &ethaved as patrons of the arts. Not by
chance, card. Franz Konig instituted the “Otto Eragrice” for modern art in 1981.
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Restructuration was carried on by architects FradAchbeitner and Johann George
Gsteu. «Sacred architecture become the experimargal of young architects supported
by influential representatives of the Church whedighe interest of the young architects
in experiments to further their own schemes of rgtoal restructuring within the
Church» (p. 177).

Thus, a mutual influence among art innovation anadical reform worked in Hetzendorf,
with the participation of high rank intellectualsdaChurch officers, and it cannot be recorded
as a mere accident. For sure, it is an example @lidist operation. It's noteworthy that not
only actors didn’'t care about users’ opinion, butfact they acted against the will of
parishioners, the majority of which did not likechua transformation. People were considered
too “ignorant” to have a say about what was goingmith their church. At the very end they
were cajoled (see Fr. Meyers’ speeches about theeftbeauty” of the church) or fooled (the
destruction work carried on at night), in ordeb® “rightly” driven. «The events around the
Rosary church in Vienna-Hetzendorf show the interdiof leading representatives of the
Church in Austria already in the year 1957, i.eefyears before the Council. Hetzendorf was
a pilot project that should give an answer to thesgjon: “To what degree can the faithful be
excluded from the restructuring of sacred architectand thus of the liturgy? What can be
enforced against the will of the faithful under tieadline of pretended ‘democratization’?”».

A larger reflection about the health condition ottb Church and art, is carried on by Walter
Brandmiuiller, who says that both «Church and arttrausrcome this crisis of identity they
have both come in because of the ideological dpweémt of Modernity» (p. 216).

Gherard Schuder recollects the origins of suchsssdn the thought of Martin Luther, seen as
an expression of modern bourgeoisie, and refetisetovery concept of incarnation as the real
target of iconoclasm. Actually, most of the catb@upporters of the new liturgical aesthetics,
declared a sympathy for Protestantism, and revealedtraction for a non-analogical concept
of God’s uniqueness, quite similar to that profesisg Arius during the A century. The very
Le Corbusier — atheist son of a Calvinist pasttroek his name of art from a Cathar, who had
escaped the crusade against his sect. Puritanidnvanagainst ornament seemed to form a
natural alliance.

The same concept has been well explained by Cirondote in his contribution,
fundamentally blaming the ignorance of certain merabof the Catholic Church, too
enthusiastically following the “zero option” of mewh art, without recognizing the
theological roots of such a position. On the otbiele, Lomonte suggests to react not by
refusing the modern as such and, in doing so, iagrohe zeroing”. On the contrary,
contemporary Church should find the way to a ngurktivism, with modern ornament and
proportion, in order to be able again to exhibé theaning of the incarnatémbos

The book offers a double (yet weak, sometimes)tation of each contribution, so that it can
be read in German, English, and Italian.
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LIFE’S MATHEMATICS FOR LIVING SPACES

Nikos Salingaros, Twelve Lectures On Architecture. Algorithmic Sustaible Design
Solingen: Umbau Verlag, 2011

review by Stefano Serafini

Can architecture and urbanism be formulated ascgioins of computations? Yes, according
to the well-known urban thinker and mathematiciaikod Salingaros. And they actually
should! Salingaros offers design practitioners,hwat very sketchy and intriguing way, a
method of applying cutting-edge mathematical teghes to architectural and urban design.

Despite of the novelty of this approach (just fedvtloese topics are actually taught in
architecture schools), his position belongs torg eacient tradition. One can just think to the
masons of Middle-age cathedrals, and their matheatahsights bringing to light amazing
structures. They considered and managed eachrstiye idesign process, as a computation.
And this brought to that gorgeous effect of contynamong scales in their buildings, quite
always resulting in harmonious cascades of fractals

Salingaros explains how we can use geometricaltearts such as Cellular Automata,
recursive growth, the Fibonacci sequence, fraciatéyersal scaling, etc., in design work
today, and why this can produce very effective pledsant buildings. His effort aims not just
at reviewing a mathematics set for architects,dtyiresenting one useful design tool, a full
computational methodology, and a fundamental reémomew structural rules.

The most interesting part of this work is that thesles produce new forms belonging to the
great set of natural shapes, instinctive architectand classic masterpieces of all times. This
offers great insights about architecture itselfd aout the relationship among nature and
culture. Salingaros’ explications of why such aitjons are successful, sound convincing,
and introduce the reader to biophilia, environmemsychology, and a deep critics to
traditional aesthetics.

THE EIDETIC KERNEL OF THE CONCEPT OF FORM

Jean Petitot, in collaboration with René Doursat (@.), Cognitive Morphodynamics.
Dynamical Morphological Models of Constituency inelfception and SyntaxBerlin: Peter
Lang, 2011

review by Stefano Serafini
Jean Petitot (jean.petitot@polytechnique.edu),osbippher, mathematician, semiologist, and

expert of neurocognitive modeling, is the curreinector of theComplex Systems Institute
Paris, and teaches at tl®ole des Hautes Etudes en Sciences Soc(&E&ES), Paris.
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Disciple of the great and revolutionary mathematicRené Thom, he’s instantiating his
master’s theories, especially semiophysics, infigfdlds of linguistics and cognitive sciences
areas since several years. This crucial work offegeneral overview of his researches, thus
stressing the dramatic relevance of the concefatrof.

What has this to do with urbanism and architectiNething at all, apparently, especially for
those considering design just a matter of aesthetic

In reality, as city and buildings shapes resultimfiorming” (in the deeper sense of the word)
human life, this book has a high value for all pesionals who like to reflect on the real
matter of their own activity.

This is not a work aimed at architects, of cousdact one can acknowledge by simply
checking the architect-not-friendly writing styl€éhe wide range of Author’'s expertise is
reflected in the way he manages linguistics, epistegy, logics, mathematics, computer and
cognitive sciences, and related terms and symbw@gking non-specialists unease sometimes.

Just to have an idea: its declared goal is abaingyia mathematical foundation of Cognitive
Grammar, by using René Thom’s morphodynamics.

Don’'t be scared. Cognitive Grammar is a milestoheagnitive linguistics, founded by
Ronald W. Langacker Foundations of Cognitive Gramman/olume 1, Theoretical
Prerequisites 1987; Volume 2, Descriptive Application 1991. Stanford: Stanford
University Press). It is largely based on findirgjsGestalt psychology, especially applied
to visual perception. According to this approadmduage is eventually built by basic
conventional formal “bricks”, related to both seres and phonology. Grammar combines
these “bricks” under strict rules, so generatingaghs, that thus have semantic and
phonological structure. The semantic aspects ardeted as image schemas rather than
propositions, but because of the structural retatiith phonology, images and speeches go
always together, as different facets of the sangchstructure. According to Langacker,
linguistic structures are thus rooted into cogmitprocesses. We speak as we are, and the
range of linguistic conventions, at the very erglconstrained to a finite set, by what we
could dare to call “reality”. Discussions are opdyout what this “reality” in fact is. Recent
promising advancements in neurolinguistics, fornepke, are pointing out the study of the
bridge between linguistics and neurophysiology (dde Piattelli-Palmarini and J.
Uriagereka, «Still a bridge too far? Biolinguistipiestions for grounding language on
brains»,Physics of Life Reviews (2008) 207-224).

Anyway, that's the path that brought Petitot to @stigate morphological structures of
perception into Gestalt-like and abstract protgpliistic schemes, i.e. semi-raw material for
producing superior linguistic operations. He shavgshow there exist deep, syntactic and
semantic structures of language, that are grouimdpéerception and action.

On the other side, Thom’s morphodynamics is thealytaf forms (both natural and
artificial), whatever their underlying physical sitate may be, and of their mathematical
norms, from the point of view of semiophysics (tigta physics of semantics). As Petitot
states: «Syntactic structures can be treated asal&esnd can be morphodynamically
modeled» (p. 203).
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At this point we could question if referring to hAitecture (and urbanism) as “a language”,
may be something more than a metaphor. Indeed Tthisre exist a semantic of architecture
(e.g. its relation to residential function, or eoviment), and a way of instantiating such a
semantics, that is a syntax (style, use and coriibmaf materials and shapes, etc.).

The problem is that this natural vision of architee as language, has been pulled into a
conventionalist idea of language — where all thmints is theabstract sign without any
reference but to other signs.

What Petitot’s work has therefore to say to aratitee is that: A) syntax cannot be a totally
free and dissociated “creation”, apart from its aetit; B) both semantic and syntax have a
third meta-level to which both of them refer; Cjstimeta-level has its own consistency that
needs to be known and studied; D) syntax, semaautid,the meta-level, have a structural
coherence in the natural word, that makes thencm®nn a dynamical way.

«In morphodynamics, the conceptual contents of alestates are no longer identified with
symbols. Their meaning is embodied in the cognitprecess itself (...) Information
processing is therefore thought of not as an impleed symbolic processing bat a
dynamical process(p. 203).

Such a dynamical process has a form. «(...) mathealigti physical models are in general of
a geometric-dynamical nature. Every physics is anrggrodynamics. Therefore, if we are
able to extract syntactic structures by abstraciivgriants from such a geometrodynamics
we become able to understand the link between aal itbrmal “syntacticity” and the
underlying (neuro)physics. It is in that sense t@metry and dynamics are key to formal
syntax» (p. 276).

In fact, according to J. Fodor and Z. Pylyshin, gleal is achieving that «*geometrical whole,
where the geometrical relations are themselves sigrally significant”, and which constitute
the geometrical basis of constituent-structures21p).

A sentence, that seems a program for an archigecdmaissance.
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News and events

OPEN PISM. SHORT COURSE IN SUSTAINABLE PARTICIPATORY DESIGN
AND BIOURBANISM: JANUARY 15 ™ — APRIL 15™ 2012

Challenging design studios, seminars and lectuoéfger participants a new theoretical
approach to urban environment design, based orhitimand morphogenetic theories. The
course, delivered via the internet

(videoconference), is the first to provide a ba&slacation in biourbanism.

Ten intensive lectures and two electives worksheifisoe held during 2012. Topics: Theory
and context in the XX century; Biourbanism, badidls Participatory design: Tools and
methods; Examples and best practices.

Info: http://www.pism.uniroma3.it/wp-content/uploads/2fZ/openpism2012 eng.pdf

HAVANA URBAN DESIGN CHARRETTE: 19-25 FEBRUARY 19 ™-25™ 2012

INTBAU Cuba and CEU Cuba, and INTBAU Scandinaviavite you to the 2011 Havana
International Urban Design Charrette. Join Cubgoees and local communities to develop
proposals for the regeneration and developmerteoiaterfront area of Centro Habana.

The charrette will fit both educational and profesal purposes, and will give participants an
introduction to the history of Havana’s culturalritege through close contact with its
traditions, architecture and urbanism. The chareteks the participation of individuals who
share a respectful attitude to new interventionsistorical contexts, and who value the
creation of places humans can live in, work in, anpby.

Info: http://doityourself.no/intbau/?p=327

NEUROERGONOMICS AND URBAN DESIGN, ITALY: JULY 14 ™-22%° 2012

International Society of Biourbanism, University Derby, UK, and Universita Roma Tre,
Italy, invite you to theSummer School on Neuroergonomics and Urban Design. Biourbanism
for a Human-Centered Sustainability and Effectiveness.

An authentic sustainable design must deal with ggreand environment-saving technical
solutions, but also with functional and restorato@nection to human neurophysiologic
system. Psychology and medicine show how spaceymesan nurture or damage our
wellbeing. A scientific knowledge, both theoreticaind practical, of how human
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neurophysiology reacts to the organization and gshapes of space, is the first step for
producing a really sustainable new design for ttiéc2ntury.

This residential course is aimed at giving partcis (architects, designers, engineers,
psychologists, social scientists, and policy makarsinique competence in a new field of
practice and research, with relevant professioppbdunities.

Course will be held at Artena (Rome), Italy, a ldauand picturesque little town dating
back to 18 century, placed on a hill of the Lepini Mounta&ts420 mt above the sea level,
40 km South far from Rome. This is the perfect lacvisit the fascinating surrounding area,
with such historical towns as Palestrina, Segniagin, Sermoneta and Norma, and many
gorgeous natural beauties. It is located at justrditutes from Rome (by both train or car),
and few minutes from the amusement park Rainbowidfagl, and the Fashion District
Outlet of Valmontone. Students will be hosted ie tiistorical village centre, enjoying the
typical local architecture and... mules, as these aimmals are used in Artena still today!

Info: http://www.biourbanism.org/neuroergonomics/
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