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METABOOLSELT LINEAARNE LINN

Arhitektuuri viisi loodust kontseptualisee-
rida méjutab tugev ideoloogiline kalluta-
tus ning antud ideoloogiline positsioon
takistab olulisel méaral ka innovatsiooni
meie distsipliini sees. Kaasaegset di-
sainikultuuri juhib klanitud ideaalloodus,
millest on eraldatud kdik peamised kont-
rollimatud aspektid. TéenZoliselt on see
modernse ajastu kdige visam moju, mis
on vadramatult méaératlenud kaasaegsete
linnade vormi.

Algselt loodi parke ja muid puh-
kealasid selleks, et kontrollida industriali-
seerimise korvalmojusid inimese tervisele
ja tootlikkusele. Modernism véttis antud
suhtumise omaks ning arendas sellest
vélja stiili, mis stimboliseeris inimese
ratsionaalset véimet loodust ohjeldada.
Kaasaegne Uldplaneerimine liigendab
territooriume funktsioonipdhiselt, mis-

tottu viidi tootmisalad ja jaatmekaitlus
voimaliku reostuse ennetamiseks juba
eos linnastidamest vélja. Selle tagajar-
jena tekib meil aga ettekujutus igapéeva-
elust, kus jadtmed, reostus, lagunemine
ja muud urbaniseerumise korvalsaadu-
sed justkui kaovad maailmast iseene-
sest. Ratsionaalselt kiill teadvustame
nende olemasolu, ent argikogemusest
need lihtsalt haihtuvad.

Siit saabki alguse kaasaegne
industrialiseeritud ja metaboolselt li-
neaarne linn. Uhest otsast tulevad sisse
ressursid ning teisest véljuvad jadtmed.
Biosfaari kohus on ahel sulgeda.

DIGIOKOLOOGIA
LABIKUKKUMINE

Tanapéeval on antud mudeli méju bio-
sfadrile lldteada, ent sellegipoolest ei
vota me midagi ette, valitsused ei suuda

kokkuleppele jouda ning Utlevad lahti
isegi eelmistest lubadustest. Miks? Meie
arvates on Uks sageli tdhelepanuta jaa-
nud oluline p&hjus meie kaasaegne aru-
saam loodusest. Modernsus mitte ainult
ei klaninud liles meie linnad, vaid ka meie
arusaama 6koloogiast.

Ning vastupidiselt enamikule eel-
dustele voi ootustele on digirevolutsioon
seda protsessi pigem tagant tduganud
kui lahendusi pakkunud. See pole sugugi
tillatav, kui arvestada, et maailma esime-
sed terviklikud 6kostisteemide mudelid
olid digitaalarvutuslikud kiiberneetilised
mudelid, mis toetusid inimese loodud
masinate kuvandile ja valmistati vastavalt
nende arvutusvéimsusele.

Sedalaadi funktsionaalse, elusa
ja isekorralduva tehisbiosfaari projek-
teerimise ja ehitamise putdluste koige
silmapaistvamaks arhitektuurseks val-
jenduseks voib pidada legendaarset
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THE METABOLICALLY LINEAR CITY

A strong ideological bias influences the
way the discipline of architecture con-
ceptualises Nature and that ideological
position is a critical obstacle to inno-
vation in our discipline.Contemporary
design culture is driven by a sanitised
ideal of Nature deprived of its most un-
controllable aspects. This may well be
one of the most persistent influences
that we inherited from modernity and that
has come to determine the shape of our
contemporary cities in a definitive way.
Parks and other recreational areas
were initially designed to manage the
side-effects of industrialisation on
human health and productivity. Modern-
ism embraced that attitude and turned it
into a style symbolizing human'’s rational
ability to frame nature. Modern mas-
ter-planning rationally separates all func-

tions; zones of production and treatment
of waste were moved further out of city
centres, technically preventing possible
contamination. The consequence of this,
however, is that today part of our daily
perception of reality is that waste, pol-
lution, decay and other by-products of
urbanisation simply disappear from our
world. We rationally acknowledge their
existence but at the basic level of our
experience they vanish.

This is the origin of the modern, in-
dustrialized and metabolically linear city.
Resources go in on one side and waste
comes out on the other. It is up to the
Biosphere to close the loop.

THE FAILURE OF
DIGITAL ECOLOGY

Today we all know the impact that such
a model has on the Biosphere, neverthe-

less, we fail to act, governments fail to
reach agreements or even undo previous
commitments. Why? We believe one of
the often overlooked but significant rea-
sons of this failure involves our contem-
porary notion of Nature. Modernity not
only has sanitized our cities but also our
concept of ecology.

And contrary to most assumptions
or expectations, the digital revolution
has contributed to this process rather
than to its solution. This is not at all sur-
prising if we note that originally the first
comprehensive models of the world’s
ecosystems, enabled by the advent of
the digital computation, were cybernetic
models, conceived in the image of man-
made machines and rendered through
their computational power.

Perhaps the most striking archi-
tectural embodiment of this quest to
design and build a functioning, living
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Biosphere 2 projekti Arizonas. Selle
algne eesmark oli testida tehisbiosfaéri
loomise voimalikkust — taielikult suletud
ja iseseisev tehistkosuisteem, kus lokkab
autonoomne elu ning, mis kdige tahtsam,
elavad ka inimesed, biosfaarlased. Nad
elasid kupli all kaks aastat, séna otse-
ses mottes vilismaailmast eraldatuna,
kus ainus sisend slisteemi tuli paike-
selt. Antud projekti looja oli John Allen.!
Lisaks sellele on Allen Okotehnika Insti-
tuudi kaasasutaja ning olnud ka Synergia
Ranch loomise juures, mis oli iks olu-
lisemaid 6kokogukondi Arizona kérbes
1960ndate I6pus.

Kui enamik neist olid sotsiaalsed
eksperimendid, mis jélgisid mittehierar-
hilisi kogukonnamudeleid, siis Synergial
oli hulga toekam teaduslik ja tehnoloogi-
line eesmark. See viib meid tagasi NASA
esimeste uurimusteni inimese ellujgéami-
sest avakosmoses ning plitidlusteni luua
ainult Maa saadustel toimivad iseseisvad
kogukonnad, mis véimaldaksid kosmo-
sesse alaliselt elama asuda. Sedalaadi
uurimuste tihedad seosed raketi- ja in-
seneriteadusega ei ole juhuslikud, tege-
likult arenes biosfadriteadus valja kiiber-
neetika varasematest teooriatest ning oli
kaudselt neis ka olemas.

Loppkokkuvdttes kukkus biosfaa-
rieksperiment l&bi ning biosfaarlased

tuli kupli alt paésta, kuivord elu ettearva-
matus valjendus isereguleeruva looduse
ideoloogiast ulatuslikumalt.

Samas viisid sedalaadi eksperi-
mendid ja vastavad 6kostisteemimudelid
meid tddemuseni, et ratsionaalselt kor-
rastatud keskkonnad, mida me téanapée-
val kaasaegseteks elupaikadeks peame,
kehtivad biosfaaris tervikuna. Keskkonna-
propaganda kirjeldab loodust siiani pea-
miselt harmoonilise, isereguleeruva ja ta-
sakaaluka elusslisteemina, mida kurnab
inimese tehnoloogiline ekspluatatsioon.
Ja kuna meie need kahjud p&hjustame,
tuleb meil need ka korda teha. Ja eel-
datakse muidugi, et seda saame teha
peaasjalikult tehnoloogia abil.

Lausandmetd6tlus (suurandmed)
aitab meil tdepoolest biosfadri antropo-
geenset mdodet tuvastada ning uut te-
gevussuunda aina tdpsemalt méaratleda.
Ndeme antropotseeni tegelikku pilti ja
meie tsivilisatsiooni méju globaalset ula-
tust. Me teame, mis lile maailma toimub,
kuivord meie ehitatud masinad, mis seda
omakorda arvutavad, meile sellest rdagi-
vad. Nii vottes oleme juba antropotsee-
nijargses ajastus, kus tehisstisteemide
mdju looduslikule biosféérile on téepoo-
lest globaalne, kuid nende agentsus ei
tulene enam ainutiksi inimeselt.

MITTE-ANTROPOTSENTRILINE
ANTROPOTSEEN

Keerukuselt ja etteaimamatuselt on di-
gitaalstisteemide miniaturiseerimine ja
levik tdnapaeval saavutanud ebainimliku
taseme. Inimloodu, sealhulgas linna inf-
rastruktuurid tletavad inimmdistuse piire
ning loovad niinimetatud uusi looduseid.
Isegi traditsioonilistel vérgustikel nagu
Tallinna heitveestisteemil on lekked Tal-
linna aluspinnasesse, mida me ei saa |6p-
liku tapsusega mdota, ning sellega kaas-
nev reostus loob inimtekkelise maa-aluse
mikroobse maastiku, mille olemasolust on
meil vihe teavet. Isejuhtivate séidukite ja
nutivorgustike tulek téendoliselt ainult
suurendab tuleviku linnade keerukust ja
ettearvamatust, kuivord tarkade masinate
intelligentsus kattub inimliku ja mitteinim-
liku intellektiga.

Seega ja moneti ka paradoksaalselt
vajame antropotseeni ajastul rohkem kui
kunagi varem mitteantropotsentrilist aru-
tuskaiku, kuivérd meie praegust narratiivi
valitseb siiani tehnokraatliku positivismi
ks vormidest. Oleme kinni probleemila-
henduse narratiivi I6ksus, mis lihtsustab
probleeme, et luhiajaliselt rahuldavaid
tehnoloogilisi lahendusi pakkuda. Ja
mida tungivamad on probleemid, nagu
ka kliimamuutuse puhul, seda lihinage-
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and self-regulating artificial Biosphere
is the legendary Biosphere 2 project
in Arizona. The original goal of the pro-
ject was to test the possibility to cre-
ate an artificial Biosphere, a completely
closed and self-contained man-made
ecosystem where life would flourish in
a self-sufficient manner; and most im-
portantly the ecosystem would include a
group of people, the Biospherians. They
inhabited the domes for two years, lit-
erally sealed in as if in outer space, the
sun being the only input to the system.
The project was the brainchild of John
Allen. Allen’s endeavours also include
cofounding the Institute of Ecotechnics
and the Synergia Ranch, one of the most
significant eco-communities which dot-
ted the desert landscape of Arizona in
the late sixties.'

If most of those were social exper-
iments testing non-hierarchical com-
munity models, Synergia had a much
stronger scientific and technological
agenda. We could trace that back to
NASA's early research on human survival
in outer space and the interest to cre-
ate self-sustaining communities which
would not rely solely on provisions from
the Earth to enable more permanent
settlements in space. The proximity of
such research with rocket science and

engineering is not casual; as a matter
of fact, biospheric science evolved from
and was implied in the earliest theories
on cybernetics.

In the end, the Biosphere exper-
iment failed and the Biospherians had
to be rescued out of the domes as the
unpredictability of life manifested itself
beyond the ideology of a self-regulating
nature.

However, through experiments like
this and the related ecosystem models
we came to believe that such rationally
organized environments that we today
consider our modern living habitats apply
to the Biosphere as a whole. Most en-
vironmentalist propaganda still portrays
Nature as a harmonious, self-regulating
and balancing living system perturbed by
human'’s technological exploitation. And
since we are the cause of such damage,
we are the ones who now must fix it. And
the assumption is, of course, that we can
do that mainly through technology.

Ubiquitous computing (big data)
indeed now enables us to decipher the
Biosphere'’s anthropogenic dimension
and define a new course of action in a
much more detailed way. We can see
the true image of the Anthropocene and
the effects of our civilisation reaching
global impact. We know what is happen-

ing globally because the machines that
we built and that, in turn, are computing
it tell us so. In this respect, however, we
are already in a post-anthropocenic con-
dition, where the impact of artificial sys-
tems on the natural Biosphere is indeed
global, but their agency is no longer en-
tirely human.

NON-ANTHROPOCENTRIC
ANTHROPOCENE

Today the miniaturisation and distribution
of digital systems has reached inhuman
complexity and unpredictability. Human
creations such as urban infrastructures
now escape our comprehension and
constitute what we may call new na-
tures. Even traditional networks like Tal-
linn's waste water system has leakages
in the subsoil of Tallinn that we cannot
fully measure; the resulting contamina-
tion generates an anthropogenic sub-
terranean microbial landscape that we
barely know exists. The advent of au-
tonomous vehicles and smart networks
is only likely to increase the complexity
and unpredictability of future cities as
machine intelligence overlaps human
and non-human ones.

Therefore and perhaps paradoxi-
cally in the Anthropocene Age, we need
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likumad kipuvad olema lahendused, mis
omakorda loovad murettekitava néiaringi.

Samas kerkivad antropotseeni pla-
neerimata suurlinlikes tuumikutes uute
peategelastena esile jadtmed, reostus ja
muud tumeda looduse erinevad vormid
ning loovad linnamaastiku, mis on thtlasi
nii halvaendeline kui ka voimalustest tiine.

TALLINN WET CITY

TALLINN WET CITY projekt astub
esimese sammu tuleviku Tallinna uue
linnanarratiivi loomisel, mis tunnustab
arvutusliku disaini pakutavaid véimalusi
kujunevate linnamaastike tutvustamisel.
Kaesolev tekst kirjeldab antud narratiivi
kolmel peamisel tasandil: kontseptuaal-
sel, metodoloogilisel ja tehnilisel.
Kontseptuaalselt on meie ettepa-
nek motestada Uimber Uldplaneerimise
traditsiooniline haare, et see saaks votta
ulatuslikuma kaasaaitava rolli justkui ku-
raatorlik vahendaja, mis suunab palju-
sid erinevaid inimlikke ja mitteinimlikke
agente, millele on niitidseks antud in-
tellekt ja loov potentsiaal. Antud pers-
pektiivist toimib pakutud Tallinna sini- ja
rohetaristu kava justkui tuleviku linna-
loome projektiivne liides, mis hélmab
koiki inimeste, masinate ja bioloogiliste
organismide juhitud linnadkoloogia tahke

alates kodanikuteadusest linnuvaatluse
ja puude kallistamiseni ning bakterite
sfadrist linna mikrobioota niheteni.

Metodoloogiliselt néitlikustab antud
projekt, kuidas linnaplaneerimine véib
tanapaeval toimida territooriumi skaalal,
ent samal ajal ka véga korge resolutsioo-
niga. See tahendab, et tuleb Ule vaadata
mdisted nagu tsoon, skaala ja programm,
millest oleme tuletanud kontseptsioonid
tegevusvili, resolutsioon ja algoritmiline
protokoll.

Tehniliselt voi tehnoloogiliselt kaevu-
sime bakterite mikroskoopilisse maailma,
et astuda vastu traditsioonilise planeeri-
misprotsessi loogikale ja luua biodigitaal-
sed kogumid. Seelédbi testime koevolut-
sioonilise arhitektuuri véimalikkust, mida
voivad linnamaastikul kasvatada voi kul-
tiveerida paljud erinevad biokodanikud.
Ulatuslik strateegiline planeerimine on
seega liidestatud otseselt mikroskoopi-
lise materjali protsesside ja molekulaarse
translatsiooniga, millele antud uus linna
morfogenees toetub.

ecologicStudio esitles antud narra-
tiivi koos projektiga Antropotseeni saar-
hiljuti Tallinna Arhitektuuribiennaalil 2017.
Algne projektettepanek kéasitles Tallinna
servas unikaalsel Paljassaare poolsaa-
rel paiknevat endist ndukogude séja-
viebaasi, mis Eesti iseseisvudes maha

jaeti. Seejarel votsid loodus ja isedranis
linnud poolsaare keskel asuva Tallinna
peamise reoveepuhastusjaama vahetus
l&heduses oleva paiga lle.

Kui antud piirkond arvati Natura
2000 Euroopa olulise 6koloogilise téht-
susega alade vérgustikku, algas poliitiline
voitlus puhastusjaama ja linnuvaatlejate/
Okoloogide vahel, kelle arvates reostas
jaam kaitseala. Tegemist on klassikalise
vastasseisuga rohelise ja tumeda &ko-
loogia vahel. Ent huvitaval kombel ei nde
linnud seda niiviisi. Kiilastades antud piir-
konda 2016. aasta stigisel, filmisime neid
reoveepuhastusjaama anaeroobse lagun-
damise tsisternide soojas ja toitainerikkas
vees, kus neil tundus olevat tore suurte
filtreerimismasinatega mangida.

Meie narratiivi alguspunkt on tead-
likult valitud lindude perspektiivist voi pi-
gem mitte-antropotsentrilisest perspek-
tiivist ning arendab seda arutluskaiguni,
millest sai Tallinna Arhitektuuribiennaali
2017 pohiteema Bio.Tallinn. Projekt nen-
dib, et Tallinna linna reoveeinfrastruktuur
mojutab oluliselt poolsaare aluspinnast.
Kuid meie visioonis saab kaasnenud
.reostusest” morfogeneetiline joud, mis
kutsub esile maastiku ja sealsete elus-
stisteemide tehisliku hiiper-ligenduse,
mis omakorda areneb lagundusseadme-
teks voi membraaniks.
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more than ever a non-anthropocentric
mode of reasoning while our current nar-
rative is still dominated by a form of tech-
nocratic positivism.We are trapped in a
problem-solving narrative that simplifies
problems in order to provide satisfactory
technological solutions in the short term.
And the more pressing problems are, like
in the case of climate change, the more
short-sighted the solutions tend to be-
come in what is a worrying vicious cycle.
Meanwhile, within the unplanned
metropolitan cores of the Anthropocene,
waste, pollution and various forms of
dark Nature emerge as the new protag-
onists,forming an urban terrain at once
sinister but also fertile of opportunities.

TALLINN WET CITY

The TALLINN WET CITY project con-
stitutes the first step in the articulation
of a new urban narrative for the future of
Tallinn, one that recognises the opportu-
nities offered by computational design in
proposing emergent urban terrains. This
document describes this narrative at
three most significant levels: conceptual,
methodological and technical.
Conceptually, we are suggesting
a repositioning of the traditional scope
of masterplanning to embody a broader

enabling role, as a curatorial medium
to orchestrate a wide range of human
and non-human agents now endowed
with intelligence and creative potential.
From this perspective the proposed
blue-green plan for Tallinn operates like
a projective interface of future city mak-
ing, one that embraces all faces of urban
ecology, operated by humans, machines
and biological organisms, from citizen
science to bird watching to tree hugging
to the realm of bacteria and drifting the
urban microbiota.

Methodologically, this project ex-
emplifies how urban planning can now
operate on a territorial scale and simul-
taneously at very high resolution. This
implies questioning concepts such as
zone, scale and program which we have
evolved into the notions of operational
field, resolution and algorithmic protocol.

Technically or technologically, we
have dived into the microscopic world of
bacteria to challenge the logics of tradi-
tional planning processes and compute
bio-digital assemblages. With these we
have tested the possibility for a co-evo-
lutionary architecture that can be grown
or cultivated within the urban landscape
by an extended cohort of bio-citizens.
Large-scale strategic planning is thus
interfaced directly with the microscopic

material processes and molecular trans-
lations that underpin this new urban mor-
phogenesis.

ecologicStudio recently presented
this narrative with the project Anthropo-
cene Island at Tallinn Architecture Bi-
ennale 2017. This initial proposal was
located in the unique Paljassaare Pen-
insula, at the outskirts of Tallinn, a former
Soviet military base that was abandoned
after Estonia became an independent
country. Nature and especially birds then
re-settled on it in close proximity to the
main wastewater treatment plant for Tal-
linn which occupies the central section
of the peninsula.

Ever since the area has been rec-
ognised as part of the Natura2000
network of European sites of signifi-
cant ecological value, a political power
struggle started among the plant man-
agement and birdwatchers / ecologists
claiming the plant is contaminating the
reserve. It is a classic case of green
vs. dark ecology. But curiously enough,
birds do not see it that way. Upon visiting
the site in autumn 2016, we filmed them
in the warm and nutritious waters of the
biodigestion tanks of the waste water
treatment facilities where they seemed
to enjoy playing with its large filtering
machines.
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Liitékostlisteemid re-metaboliseeri-
vad, lahjendavad v6i pultiavad patogeene,
infrastruktuuri vérgustikud tihenevad
filtreerivateks pindadeks, mis omakorda
koolduvad arvukatest bioreaktoritest
koosnevaks kurruliseks epidermiseks.
Tallinna linna makrotkostisteem ja L&aa-
nemere merebioom jaotuvad tmber
bioinformatsiooniliseks Antropotseeni
saareks.

Lisaks inimestele saavad bioko-
danikeks ka linnud, mikroorganismid,
masinad ja koik tlejaanud kommunikat-
siooniseadmed ning annavad omapoolse
panuse kollektiivse intellekti keerukasse
stisteemi, millest saab uue metaboolselt
tsirkulaarse Bio.Tallinna alusprotsess.
Bio.Talllinna ,kultiveerimist” kirjeldatakse
kui ,kultuuristamise" akti, mille eesmark
on ohjata ,looduse tumedamat poolt”
ning anda uutele bakterioloogilistele ar-
hitektuuridele ja anaeroobsetele lagun-
dusprotsessidele linlik identiteet.

Viitame eeskétt neile looduse as-
pektidele, mis praegu meie kultuuridi-
mensioonist (ja vastavatest arhitektuur-
setest raamistikest) vélja on jaetud, kuid
mis vohavad ja maératlevad antropot-
seeni linnastumise uudseid maastikke.
Paljassaarde pakutud uued linlikud
futopuhastussdlmed tulenevad linna
praegusest veepuhastusprotsessist, te-

gemist on stimbiootilise anti-linnaga, mis
areneb koos kaasaegse Tallinnaga ning
madratleb Umber linna aineringluse. An-
tud visioon loob eksperimentaalse aluse
siinkohal esitatud dokumendile nimega
Tallinn Wet City.

Tallinn Wet City arendab Bio.Tallinna
narratiivi edasi kogu linnale ning vormis-
tab selle disaini meetodiks ja tuleviku pla-
neerimise liideseks. Siinkohal toome vilja
piirangud, mis tekivad, kui tehiskeskkonna
ja rohestisteemide vaheline seos tugineb
traditsioonilisele tsoneerimisloogikale
ning pakume vélja ldhenemise, kus rohe-
ja hoonestatud alasid kasitletakse koos
areneva vorgustiku osana vastavalt nende
praegusele keerukale interaktsioonile.

Antud fookus joonistus vilja péa-
rast ulatuslikku anallitisi kaasaegsetest
sini- ja roheplaneeringutest linnades
nagu Kopenhaagen, Malmé ja Helsinki
ning ka meie koosté6d Aarhusi linnaga
Taanis 2016. aastal. Aarhusis testisime
uut digitaalsete ja biotehnoloogiate ra-
kendust linnakontekstis ning antud ees-
mérgi saavutamiseks paigaldati Aarhusi
sadamasse elus interaktiivne arhitek-
tuurne rajatis, mis toimis linna veeteedes
olevate mikrotkoloogiate inkubaatorina,
seade tegi sedalaadi 6kostisteemid kai-
gile nahtavaks ning inspireeris tuleviku-
visioone, kus mikroorganismid toimivad

koos linna suurenenud ainevahetusega,
filtreerides linna reovett, lagundades or-
gaanilisi jaatmeid, genereerides biokitust
ja supertoitu nii inimestele kui loomadele.

Esimest korda testisime Aarhusis
ka uut linnaplaneerimisliidest, et koguda
Aarhusi elanike kollektiivset infot, kuidas
linna tuleviku sini- ja roheplaneeringuid
luua. Rakendasime arvutusliku arhitek-
tuuri vétteid, et tuua vélja individuaalsete
hoonete ja rohelise infrastruktuuri uued
seosed, arvutades ltihimad teekonnad iga
maja juurest rohealadeni médda olemas-
olevat linnavérku. Tihendasime antud dia-
gramme, et néidata hoonete ja rohevor-
gustike koostoime morfoloogiat kui kogu
linna siduvaid minimeeritud teekondi.

Joonistel on tihedama ,bioloogilise
liklusega® thendused niidatud jame-
damalt, luues eelisseosed linnavormi ja
sealsete biokodanike vahel: harulised
megastruktuurid, vastastikku seotud
hooned, pikseldatud oaas ja paljud teised
tekkivad kogumid, mis koik eksisteerivad
koos, et luua tuleviku linna sini- ja rohe-
vorgustike s6lmpunktid.

Sedalaadi hiibriidsed urbanistlikud
protottitibid on olnud EcolLogicStudio uu-
rimuste keskmes juba kiimmekond aastat
ning neile viidatakse sageli kui urbanis-
tilikele vetikapaviljonidele (Urban Algae
Canopies), kuivérd need péhinevad ideel
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Our narrative consciously starts
from the birds’ perspective or, rather a
non-anthropocentric perspective, and
develops it into a speculation that be-
came the main theme at Tallinn Archi-
tecture Biennale 2017, titled Bio.Tallinn.
The project recognises that Tallinn's
urban wastewater infrastructure today
deeply affects the biotic substratum of
the peninsula. But in our vision, the re-
sulting “contamination” becomes a mor-
phogenetic force, inducing an artificial
hyper-articulation of the landscape and
its living systems which evolve into a di-
gestive apparatus or membrane.

Pathogens are re-metabolized,
diluted or captured by augmented eco-
systems; infrastructural networks thicken
into filtering surfaces, which in turn fold
into convoluted epidermis populated by
a large amount of biochemical reactors.
The urban biome of Tallinn and the ma-
rine biome of the Baltic Sea recombine
into a bio-informational Anthropocene
Island.

Birds, microorganisms, machines
and all other communication devices be-
come, alongside human beings, bio-cit-
izens, contributing to a sophisticated
system of collective intelligence, the
founding process of a new metabolically
circular Bio.Tallinn. “Cultivating” Bio.Tal-

linn is proposed as an act of “culturali-
zation” that is to harness the “dark side
of Nature” thus giving urban identity to
these new bacteriological architectures
and biodigestive processes.

We refer specifically to those as-
pects of the natural realm currently ex-
cluded from our cultural dimension (and
related architectural frameworks) but that
are proliferating and defining the novel
terrains of anthropocenic urbanisation.
The proposed new urban phyto-dep-
uration nodes of Paljassaare emerge
from the processing of the current city’s
waste, a symbiotic anti-city that will co-
evolve present day Tallinn and redefine
its urban metabolism. This vision con-
stitutes the experimental premise to the
work presented in this document titled
Tallinn Wet City.

Tallinn Wet City extends the narra-
tive of Bio.Tallinn to the entire city and
formalises it into a design method and
future planning interface. We highlight
here the limitations of framing the re-
lation between built environment and
green systems with traditional zoning
logics and propose an approach where
green areas and built ones are treated as
part of a co-evolving network in recogni-
tion of their current complex interaction.

This focus came as a consequence

of an extended analysis of significant
case studies of contemporary blue-
green planning in cities such as Co-
penhagen, Malmé and Helsinki as well
as at the precedent of our collabora-
tion with the city of Aarhus in Denmark
in 2016. In Aarhus we collaboratively
tested the new application of digital and
bio-technologies to the urban realm; to
achieve this goal a living, interactive ar-
chitectural folly was installed in Aarhus’
harbour that worked as an incubator of
the micro-ecologies present in the city’s
urban waterways; the piece made such
ecosystems visible to all and instigated
visions of a future where microorganisms
contribute to the city's own expanded
metabolism by filtering urban waste-
water, digesting organic waste, grow-
ing bio-fuels as well as super-food for
human and animal consumption.

For the first time in Aarhus we also
tested a new urban planning interface
to harvest the collective intelligence of
the population of Aarhus in the crafting
of the future blue-green plan of the city.
We deployed computational design
techniques to draw a new set of rela-
tions between individual buildings and
the green infrastructure, computing the
shortest paths from each house to all
the green spots along the existing urban
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Linnavetikarajatis Aarhusi sadamas. ©ecologicStudi, foto @NAARO
Urban Algae Folly in Aarhus’s harbour. © ecolLogicStudio, Photo @NAARO

LOLAMNN

Photo.Synth.Etica, Dublin 2018 — Vetikakardin. Eestvaade ja kiilv. ©ecolLogicStudi
Photo.Synth.Etica, Dublin 2018 — Algae curtain. Frontview and innoculation detail. ©ecolLogicStudio

luua mikroorganismide elupaiku tehis-
keskkonna osana. Antud raamistuses
ei ole fotostinteetilised tstianobakterid
mitte ainult voimelised fotosilinteesima,
vaid ka imama linna heiteid ning neist
saab seeldbi uus aktiivne kihistus nii linna
kui looduse ainevahetuststiklis.

Vetikad on pdnevad organismid,
need on ihed vanimad organismid Maal,
mis on evolutsiooni kdigus omandanud
erakordse intellekti ja plisimajaamise
strateegiad, mida saab rakendada tule-
viku biodigitaalsetes linnataristutes. Oma
katselavas avastasime, et mikroorganis-
mid kasvavad biodigitaalsetes keskkon-
dades kiiremini kui looduses, kuna on ti-
hedalt seotud hoonete elukorraldusega,
mis soojuse ja siisinikdioksiidiheidetega
stimuleerib biomassi kasvu.

Hiljutine nédide on meie fotosiin-
teetiline linnakardin (Urban Curtain)
Dublinis. Kardin imab ja salvestab CO,
reaalajas, eemaldades atmosfaérist
umbkaudu 1 kg sisinikdioksiidi péevas,
mis vastab 20 suure puu toimele. Antud
kardin koosneb 16 moodulist, mis katab
olulise osa Printworks hoone esimese
ja teise korruse fassaadist Dublini los-
sikompleksis. Ilga moodul toimib kui ,fo-
tobioreaktor” ehk digitaalselt kujundatud
ja eritellimusel valmistatud bioplastkon-
teiner elusate mikrovetikakultuuridega.

grid. We thickened these diagrams to
show the morphology of the urban in-
teractions between buildings and green
networks as a minimised detour network
linking the whole city.

Links with higher “biological traffic”
appear thicker in the drawings,establish-
ing preferential relationships between
urban form and the bio-citizens inhab-
iting it: branched megastructures, inter-
connected buildings, pixelated oasis and
many more emerging assemblages all
co-exist to make up future nodes of the
emerging blue-green urban networks.

Such hybrid urban prototypes
have been at the centre of ecologic-
Studio’s research for several years now,
spanning a decade and often known as
Urban Algae Canopies, since they are
based on the idea of creating habitats
for micro-organisms as part of built en-
vironment. Within this framework, photo-
synthetic cyanobacteria are not only able
to photosynthesize but also to absorb
emissions from the city itself becoming
a new active layer part of both city and
natural metabolic cycles.

Algae are fascinating organisms as
they are some of the oldest organisms
on Earth and have developed excep-
tional intelligence and survival strate-
gies which can be embedded in future
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»Saastunud” linnadhk siseneb alt-
servast ning kui mullid loomulikul viisil
l&bi geelja meediumi llespoole liiguvad,
puutuvad nad kokku ablaste mikroobirak-
kudega. Ohu siisinikdioksiidi molekulid ja
saasteained puilitakse kinni ja ladusta-
takse vetikakehandisse, mille biomassi
seeldbi kasvatatakse, antud saadust voib
koguda ja kasutada bioplastist tooraine
tootmisel. lga mooduli ilaservast va-
baneb varskelt fotostinteesitud hapnik
linna mikrokliimasse. Meie ndgemus on
uut laadi siimbioos, paljude keerukate
loodussiisteemide, naiteks suurte koralli-
kolooniate arhitektuurne ekvivalent.

MARG ALUSPIND

Sarnase skaalatilese mudeli jargi pakub
Tallinn Wet City protokoll olemasolevale
maastikule ja sealsetele elussiisteemidele
morfoloogilise hiperliigenduse. Satellii-
diga pidevalt jélgitav siinteetiline linna-
maastik annab Tallinna reoveevérgustikule
reaalajas tagasisidet. Igal molekulaarsel
toimingul on vastav ruumiline asukoht,
morfoloogiline méju, informatsiooniline
aadress ja Okoslisteemi véartus.
Protsess algab, kui ESA (Euroopa
Kosmoseagentuur) edastab satelliidilt
Sentinel-2 esimese tasandi andmed
resolutsiooniga 10x10 meetrit 7,5%7,5

kilomeetrisele linna raamistavale alale. Iga
piksel véljendab biokeemilise tegevuse
astet, mida defineeritakse kui ,mérgus"
ning arvutatakse vee normaliseeritud va-
heindeksi (NDWI) algoritmiga. Saadud
gradient indekseeritakse eri asukohtades
samajoontel resolutsiooniga 2 meetrit.

Alates veekogude asukohast ja
tleujutatavatest aladest rakendame
koérgresolutsiooniga simulatsioone, et
prognoosida pinnavee voimalikku voolu
Tallinna maapinnal. Diagrammidel on
toodud kaks erinevat simulatsiooni: esi-
mene vaatleb vaid topograafiat, samas
kui teine arvestab ka tehiskeskkonna
morfoloogiaga. Tulemuseks joonistuvad
vélja akumulatsiooni ja vdimaliku ero-
siooni alad. Samuti kujutatakse tekkivat
linna margvdrgustikku, mille voib tihen-
dada ja projekteerida vihmavett koguma,
pinna- ja pohjavett, hall- ja mustvett eral-
dama ja té6tlema ning tleujutuste ohtu
vdhendama.

Antud prototiitipsed vihmavee ko-
gumise voi heitvee puhastamise kogu-
mid véivad kujuneda aktiivseteks bio-
tehnoloogilisteks tUksusteks, mis loovad
Tallinna uue biodigitaalse aluspinnase.
Antud ststeemi jdlgitakse reaalajas,
satelliidi kaudu saadetakse teavet sise-
mise ainevahetuse staatuse kohta ning
vbetakse vastu uuendusi.

Olemasoleva maastiku liigendus
madratleb voolu ja puhastuse suuna; ala-
del, kus voolukontsentratsioon on kérge
voi merevee tousu tottu tdendoliselt suu-
reneb, moodustuvad uued mikrokliimad
ja vastavad elukeskkonnad. Kasvatata-
vatest taimedest, putukatest ja lindudest
saavad linnatransformatsiooni aktiivsed
osalised. Linnad nagu Kopenhaagen,
Helsinki, Stockholm ja Malmo investee-
rivad oluliselt oma veestisteemidesse, et
olla valmis aina stivenevateks meteoro-
loogilisteks ohtudeks. Nad keskenduvad
konkreetsetesse paikadesse lokaliseeri-
tud véikestele lahendustele, mis tulene-
vad ulatuslikumatest strateegilistest ka-
vadest. Meie seevastu pakume siinkohal
vélja korgresolutsiooniga territoriaalse
ulatusega strateegia, et hallata veetaris-
tuid ja pinnavee maastikku.

PEHMED VORGUSTIKUD

Koéige innovaatilisemad linnad koos-
tavad oma jatkusuutliku arengu tarvis
sini- ja rohekavasid. Samas kaardista-
vad enamik neist oma alasid vananenud
ttipoloogiapohisel metodoloogial. Antud
diagrammides on toodud meie uudne
lahenemine: ténu satelliidiandmetele
saame analtlsida kogu linnaala ja otsida
fotostinteetilist maapinda. See ei hdima
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bio-digital urban infrastructures. And
in our test beds we discovered the mi-
croorganisms grow faster in bio-digital
environments than in the wild because
they are very closely connected with the
life of buildings which through their heat
and CO, emissions stimulate the bio-
mass to grow.

A recent example is our photo-
synthetic Urban Curtain in Dublin. The
curtain captures and stores CO, in
real-time removing from the atmosphere
approximately 1 kg of CO, per day,
equivalent to the contribution of 20 large
trees. The “curtain” is made of 16 mod-
ules which wrap a large portion of the
main facade of the Printworks building
at Dublin Castle, spanning its first and
second floors. Each module functions as
a “photobioreactor”, a digitally designed
and custom-made bioplastic container
of living microalgae cultures.

“Dirty” urban air is introduced at the
bottom and while bubbles naturally rise
through the jellified medium, they come
into contact with voracious microbial
cells. COymolecules and pollutants from
the air are captured and stored within
the algal body thus contributing to their
growing biomass; this can be harvested
and used in the production of more bio-
plastic raw material. Freshly photosyn-

thesized oxygen is finally released at the
top of each module and into the urban
microclimate. We are envisioning here a
new kind of symbiosis, the architectural
equivalent of what is occurring in many
complex systems in nature such as, for
instance, large coral colonies.

WET SUBSTRATUM

Following a similar trans-scalar model,
the ground protocol for Tallinn Wet City
proposes the morphological hyper-artic-
ulation of the existing landscape and its
living systems. Constantly monitored via
satellite, this synthetic urban landscape
feedbacks to Tallinn’s wastewater net-
work in real-time. Each molecular trans-
action has its spatial location, morpho-
logical effect, informational address and
eco-systemic value.

The process starts with ESA (Euro-
pean Space Agency) supplying Levell
data from the satellite Sentinel-2 at res-
olutions of 10x10 metre for an area of
7.5%x7.5 km framing the city. Each pixel
is representing a degree of biochemical
activity defined as “wetness” and com-
puted with the Normalised Difference
Water Index algorithm. The resulting gra-
dient file is indexed at specific locations
along its isolines at a resolution of 2 m.

Starting from the location of water
bodies and the areas subject to flooding,
we run hi-res simulations to predict the
tendency lines of surface water flowing
on the topography of Tallinn. The dia-
grams show two different simulations:
the first one only considers the topog-
raphy while the second considers also
the morphology of the built environment.
The result is a tendency field that high-
lights areas of accumulation and poten-
tial erosion. It also depicts an emerging
citywide wet network that could be con-
nected and designed to capture rain
water, separate and treat blue, grey and
black waters and alleviate flooding risk.

These prototypical bundles for
rainwater collection or wastewater pu-
rification could evolve into active bio-
technological units constituting the new
biodigital substratum of Tallinn; the sys-
tem will be monitored in real-time send-
ing information about the status of its in-
ternal metabolism and receiving updates
from the satellite.

The articulation of the existing
landscape determines directions of
flow and purification; in areas where the
concentration of flow is high and likely
to increase in the future of rising sea
levels, new microclimates and related
habitats are formed. Growing plants,
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Antropotseeni saare projekt, Tallinna Arhitektuuri-
biennaal 2017 —morfogeneetiline mudel.
© eco-LogicStudio

The Anthropocene Island Project, Tallinn Biennale
2017 —Morphogenetic Model. © ecolLogicStudio
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pelgalt dratuntavaid rohealasid (pargid,
aiad jms), vaid ka neid elupaiku, mis pla-
neeringutest vélja jddvad. Iga antud ala
analtilisitakse vastavalt fotosiinteetilisele
voimele ja biomassi tihedusele, mis ar-
vutatakse ja seejarel esitatakse ruutvor-
gustikul kimnemeetrise resolutsiooniga.
Protsessi tulemuseks on kérgresolut-
siooniga gradientkaart, mis hélmab linna
Okostisteemide komplekssust.

Antud diagrammide sisendiks on
taimestiku maatriks. Roheststeemid
toimivad vastastikku seotud vérgusti-
kena, mille iga element omakorda toimib
koos koigi teistega vastavalt nende 1a-
hedusele. Diagramm néitlikustab tekkiva
l&hivérgustiku komplekssust: erinevate
fotostinteetiliste alade Gihendused on
varvitud vastavalt nende tugevusele.
Koéige tugevamad tihendused, mis on
enamjaolt ka koige luhemad, on mér-
gitud helerohelisega. Kéige nérgemad
tihendused on tihtlasi ka kéige pikemad
ning tahistatud lillaga. Joonis toob vilja
alad, kus antud tihenduste tugevdami-
seks ja susteemi vastupidavuse suuren-
damiseks on vaja sekkumist. Samas voib
individuaalseid tihendusi hinnata vasta-
valt nende olulisusele tervikvérgustiku
suhtes, mis annab planeerijatele ja ot-
sustajatele teavet projektide prioriteetide
kohta.
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insects and birds become active agents
of urban transformation. Cities like Co-
penhagen, Helsinki, Stockholm and
Malmo are all investing in their water
systems to face increasingly strong me-
teorological threats. Their approach is
focused on small solutions, localized in
peculiar spots in the city following broad
strategic plans.Here we propose instead
a high-resolution territorial-scale strat-
egy to manage the water infrastructures
and surface water landscape.

SOFT NETWORKS

All the most advanced cities are adopt-
ing blue/green plans to inform their fu-
ture sustainable development. However,
most are still mapping their territory with
an obsolete, typologically driven meth-
odology. These diagrams show our new
approach: starting from satellite data, we
are able to analyse the city region scout-
ing for all photosynthetic surfaces. These
include not only the recognizable green
areas (parks, gardens etc.) but also
those living habitats neglected by plan-
ning. Each of these areas is analysed in
terms of photosynthetic power and bi-
omass density which is then computed
and represented on a grid of ten-metre
resolution. The outcome of this process

2N

Antropotseeni saare projekt, Tallinna Arhitektuuri-
biennaal 2017 — uue &kolinna linnaehitusprojekt
Paljassaare poolsaarel. Pealt- ja tilaltvaade ©
eco-LogicStudio

The Anthropocene Island Project, Tallinn Biennale
2017 — Urban Design proposal for a new eco-city
on the peninsula of Paljasaare. Top and bird eye
views © ecologicStudio
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Tehiskeskkonna ja rohestisteemide
omavahelisi seoseid maératletakse tava-
liselt tsoneerimisega. Meie l&henemises
késitletakse rohe- ja hoonestatud alasid
koos areneva vorgustiku osana vastavalt
nende praegusele komplekssele inter-
aktsioonile. Eelpool toodud diagram-
mid toovad vélja kaks peamist sisendit:
hoonete asukoha ja taimestiku maatriksi.
Allpool toodud diagrammid joonistavad
vélja individuaalsete hoonete ja roheta-
ristute omavahelisi Uhendusi.

Esimene arvutab vilja lthimad tee-
konnad igast hoonest kdikide rohealadeni
500 meetri raadiuses médda olemasole-
vat linnavérku. Teine toob vélja rajad, mis
tihendavad kodige tihedamad taimesti-
kupikslid lahima hoonega. Uhendatult
illustreerivad antud diagrammid hoonete
ja rohevérgustike vahelise koostoime
morfoloogiat. Tihedama ,bioloogilise liik-
lusega"“ lihendused on joonisel réhutatud
ning tulevad esile bioarhitektuuriliste sek-
kumiste parimate paikadena.

Meie t60s ei ole algoritmilise prot-
sessi tulem ainult analtttiline vahend,
millega olemasolevat lugeda ja télgen-
dada, vaid ka hiipoteetiline t60riist, mil-
lega luua tuleviku Bio.Tallinna tarvis uusi
mudeleid. Antud kujutised toovad vilja
tuleviku Tallinna morfogeneetilise mu-
deli, mis on eelnevalt kirjeldatud kavade

edasiarendus. Need pakuvad vilja uusi
linnaehitusviise altpoolt tles, luues kind-
lad seosed linnavormi ja sealsete bio-
kodanike vahele.
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is a high-resolution, gradient field map
which embodies the complexity of urban
ecological systems.

The vegetation matrix represents an
input for the diagrams above. Green sys-
tems work as interconnected networks
in which each element interacts with
all the others based on their proximity.
The diagram illustrates the complexity
of this emergent proximity network: the
connection between the different photo-
synthetic areas are coloured according
to their strength.The strongest connec-
tions, typically the shortest ones, are
coloured with a light green. The weak-
est links are the longest and coloured
in purple. The drawing highlights areas
where intervention is necessary to rein-
force those links and increase the resil-
ience of the system; at the same time
individual links can be evaluated in terms
of their relevance to the overall network
thus informing planners and managers
on where to prioritise specific projects.

The relation between built envi-
ronment and green systems is usually
framed by zoning. In our approach green
areas and built ones are treated as part
of a co-evolving network in recognition
of their current complex interaction. The
diagrams above show the two main
input: location of buildings and vegeta-

tion matrix. The ones below represents
set of relations between individual build-
ings and the green infrastructure.

The first one computes the shortest
paths from each house to all the green
spots in a 500 m radius, moving along
the existing urban grid. The second one
shows the paths connecting densest
vegetation pixels with the closest build-
ing. When combined, these diagrams
show the morphology of the urban in-
teractions between buildings and green
networks. Links with higher “biological
traffic” are thickened in the drawing and
become visible as prime spots for bio-ar-
chitectural interventions.

In our workflow, the outcome of the
algorithmic process is not only an ana-
lytical tool to read and interpret what is
there now, but also a speculative tool to
generate new models for conceiving a
future Bio.Tallinn.These images illustrate
a morphogenetic model of future Tallinn,
developed from the plans illustrated pre-
viously.They suggest new ways of build-
ing a city from the bottom-up by estab-
lishing relationships between urban form
and the bio-citizens inhabiting it.

1 Allen J., Me and the Biospheres: A Memoir by
the Inventor of Biosphere 2. Synergetic Press,
Santa Fe, NM 2007.



ALID 13M NNITIVL

—
>
=
L
Z
P
2
m
—
o
3
—<

Tallinn Wet City. Morfoloogiline uurimus ja projektet-
tepanek uue sini-rohekava infrastruktuuri sidumiseks
olemasoleva reoveestisteemiga, kus uus linna-
maastik kogub vihmavett, to6tleb heitvett ja kaitseb
L44dnemere veetaseme tousu ja reostuse eest.
Pohistruktuuri pealt- ja tlaltvaade © eco-LogicStudio

Tallinn Wet City. Morphological Studies and pro-
posal for new blue-green infrastructure connecting
existing wastewater system with a new urban terrain
for rain water capturing, waste water processing
and protection from Baltic sea surges and contami-
nation. Top and bird eye views of the main structure.
© ecologicStudio




> ANDMETIHEDUSE MAATRIKS ANDMETE LAHEDUSE VEE ALUSPINNAS
= VORGUSTIKUD
; /lInformatiivsete kujutiste sisend /NVirtuaaltopograafiale genereeritakse
s /1t6lgitakse arvutuslikeks andmeteks, /1 Valitakse genereeritud biootilised /I veevoolud, mis toob vélja Tallinna
m // kasutades maaratud vérvi, mis // punktid, vastavalt erinevatele /llinna vedelikenergia tendentsid.
(_-; /I sisaldab iga kord teatud liiki teavet /lintensiivsustele otsib iga punkt viite /1 Eri kaardistamistel arvestatakse nii
= /I punktide kolmemdotmelise andme- /l1ahimat naabrit ja genereerib nendega  //maapinna kalde kui tehiskeskkonnaga.
< // maastiku tarvis, mida kasutatakse // thendusi, tekivad taimestikuklastrid, /1 Arvutused on resolutsiooniga 2x2 m.
/I eri tugevuste kaardistamiseks ja eri /Ivérvigradient néitab vahemaid,
// ststeemide korrelatsiooniks. //roheline tahistab ldhimat, SISEND:
/Nilla kaugemat. {3D pinnatopograafia}
SISEND:
{Infrapunane satelliitpilt n&itab SISEND: REEGEL:
taimestikku} (1) {Biootiliste alade punktipilv} {Joonista isokdverad 2m kohta} (7)
{Veeindeksi satelliitpilt} {Jaota isokdverad 2m kaupa,
{NDVI satelliitpilt} REEGEL: eralda topograafia punktipilv}
{Bioloogilise mitmekesisuse kaart} (3) {Eralda piksli varvid} {Genereeri algsel topograafial
{Konverteeri iga kujutise piksel voolukdverad igast punktist
REEGEL: 3D punktiks} 20m kaugusel} (8, 9)
{Eralda piksli varvid} {Varvi intensiivsus téhistab andme
{Konverteeri iga kujutise piksel intensiivsust; eralda punktid VALJUND:
3D punktiks} intensiivsuse jargi} Voolutendentsi kaart
{Varvi intensiivsus tahistab andme {Uhenda iga genereeritud punkt viie
intensiivsust; eralda punktid l&hima naabriga}
intensiivsuse jargi} {Genereeri igale punktile ringid, erista
{Genereeri igale punktile ringid, erista raadius intensiivsuse jargi}
raadius intensiivsuse jargi}
VALJUND:
VALJUND: Punktipilve andmemaastik ja
Punktipilve andmemaastik ja intensiiv- intensiivsuskaart (5, 6)
suse kaart
> DATA DENSITY MATRIX DATA PROXIMITY NETWORKS WATER SUBSTRATUM
Z
-
g //Input of informative Images are /1 Generated Biotic Points are selected, //Water flows on the virtual topography
< //translated into computational data, // depending on different intensities; // are generated, revealing liquid energy
m /lusing the colour set that each time /I each point is searching for its //tendencies on the city of Tallinn.
6' // contains a certain type of information  //5 closest neighbours, generating //Both inclination of the ground as well
= /lfor a three-dimensional datascape /I connections with them; different /1 as the built environment are taken into
< /1 of points, which is used for mapping // clusters of vegetation are being // consideration in different mapping
// different intensities as well as /I emerged, while a gradient of colour /I attempts. Calculations are computed
// correlating the various types of /lindicates different distance, from // with a resolution of 2x2 metres.
/1 systems together. /I green for closest to purple for further.
INPUT: INPUT: INPUT:
{Infrared Satellite Image Indicating {Biotic areas Pointcloud} {3D Surface Topography}
Vegetation} (1)
{Waterindex Satellite Image} RULE: RULE:
{NDVI Satellite Image} {Extract Pixel Colours} {Contour Isocurves per 2m} (7)
{Biodiversity Map} (3) {Convert each image pixel to a {Divide Isocurves by 2m, extract
3D point} topography pointcloud}
RULE: {The colour intensity indicates {Generate Flow Curves from each point
{Extract Pixel Colours} data intensity; displace points at a distance of 20m on initial
{Convert each image pixel to a by intensity} topography} (8, 9)
3D point} {Connect each Generated Point with
{The colour intensity indicates its 5 closest neighbours} OUTPUT:
data intensity; displace points {Generate circles at each point, Flow Tendency Lines Mapping
by intensity} differentiate radius by intensity}
{Generate circles at each point,
differentiate radius by intensity} OUTPUT:
PointCloud Datascape and
OUTPUT: Intensity Field Map (5, 6)
PointCloud Datascape and Intensity
48 Field Map (4)
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; HEITVEETARISTUD PEHMED VORGUSTIKUD {Arvuta I6ikude tihenduste kattuvused}
- {T4hista intensiivsus}
; /I Heitveevorgustik Tallinna linna alale, /I Arvutatakse ja tuuakse vélja )
s /I'mis seob iga Tallinna hoone pool- /lindividuaalsete hoonete ja rohe- VALJUND:
m // saare piirkonnaga séltuvalt selle // taristute vahelised seosed, {Asustusvérgustike jaotus} (11)
(_-; /I véimekusest filtreerida hoone vett ja /I genereeritakse kaks liihima teekonna
5 // suunata kérvalsaadused tagasi /I rihma, tks igast hoonest koikide
< //linnamaastikku. // rohealadeni 500 meetri raadiuses
/lja teine tihedaimatelt rohealadelt
SISEND: //1ahima hooneni. Tihedama
{Tallinna linna hoonestus} /1 ,bioloogilise liiklusega“ tihendused
{Poolsaare heitveealad} //on joonisel rdhutatud ning tulevad
{Heitveevorgustik} // esile bioarhitektuuriliste sekkumiste
/I parimate paikadena.
REEGEL:
{Sorteeri linna hooned vastavalt SISEND:
tekkinud heitvee hulgale} {Tallinna linna hoonestus}
{Sorteeri poolsaare alad vastavalt {25% tihedaima taimestikuga alad}
to6tlusvéimsusele} {Teedevork}
{Arvuta liihim teekond antud elementide
tihendamiseks} REEGEL:
{Arvuta Isikude tihenduste kattuvused}  {Arvuta liihimad rohealadega
{Tahista intensiivsus} teekonnad igalt hoonestusalalt
500m raadiuses}
VALJUND: {Arvuta individuaalsed liihimad
{Heitvee jaotuse kaart} (10) teekonnad antud elementide
tihendamiseks}
{Arvuta I6ikude tihenduste kattuvused}
{Arvuta lahim hoonestus igalt rohealalt}
{Arvuta individuaalsed liihimad
teekonnad antud elementide
tihendamiseks}
> WASTEWATER SOFT NETWORKS {Calculate Closest Building Centre
= INFRASTRUCTURES Point from each Vegetation Point}
g /I Relationships between individual >12)
< // Proposed wastewater network for //'buildings and the green infrastructure  {Compute Individual Minimal Paths
m /Ithe Tallinn City area, connecting each  //are being calculated and revealed; connecting the above Elements}
6' //building of the city of Tallinn with a /Itwo sets of the shortest paths are {Compute Overlapping Connections of
i // district of the peninsula, depending /l generated, one from each house to Segments}
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//on its capacity to filter the building
// water and feed its by-products back
//to the urban landscape.

INPUT:

{Tallinn City Building Centres}
{Peninsula Wastewater Plots}
{Wastewater Network}

RULE:
{Sort City Buildings by Amount of
Produced Wastewater}
{Sort Peninsula Plots by
Processing Capacity}
{Compute Individual Minimal Paths
connecting the above Elements}
{Compute Overlapping
Connections of Segments}
{Indicate Intensity}

OUTPUT:
{Distributed Wastewater Map} (10)

/1 all the green spots in a 500 m

/I radius, and a second one connecting
/l densest vegetationpoints with closest
//building. Links with higher “biological
/Itraffic” arethickened in the drawing

/I and become visible as prime spots
/lfor bio-architectural interventions.

INPUT:

{Tallinn City Buildings}

{The 25% of Highest Vegetation
Points}

{Road Network}

RULE:

{Calculate Shortest Walks with
Vegetation Points from each
Building centre within 500m
radius}

{Compute Individual Minimal Paths
connecting the above Elements}

{Compute Overlapping Connections of
Segments}

{Indicate Intensity}

OUTPUT:
{Distributed Inhabitation
Networks} (11)
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Lopetamata Linn on Eesti Kunstiakadee-
mia (EKA) arhitektuuriteaduskonna ja
Kapiteli s6lmitud koostdolepingu raames
ellu viidav uurimisprojekti, mis keskendub
Tallinna linnaehituslike visioonide ja ruu-
miliste tulevikustsenaariumite uurimisele.
Uurimist6o valtab lle kuue semestri ning
sellesse on kaasatud nii EKA oma &p-
pejoud, teadurid, doktorandid kui vél-
jastpoolt kutsutud spetsialistid, projekti
koostoopartneriks on ka Tallinna linn.

Projekti juhivad prof. Andres Alver, prof.
Andres Ojari, prof. Toomas Tammis and
Johan Tali Eesti Kunstiakadeemia arhitek-
tuuriteaduskonnast.

Kolmanda semestri uurimispojekti viisid
l&bi arhitektid Katrin Koov ja Eve Komp.
Projekti olid kaasatud nende juhendatud
EKA 3. kursuse arhitektuuritudengid.
Projekti panustasid lisaks eksperdid
Johan Paju, Toomas Pallo ja Andres Le-
vald. Todle on lisatud valjavéte EKA dok-
torandi Claudia Pasquero uurimistdost.

Tekstid: Katrin Koov, Eve Komp, Johan
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KAPITEL (endine E.L.L. Kinnisvara) on
Baltimaade suurimaid kinnisvaraettevot-
teid, mis tegeleb &rikinnisvara projektide
juhtimisega nii arendaja, investori kui hal-
daja rollis. Ettevétte kinnisvaraportfellis
on tile 190 000 m? uiliritavat pinda, seal-
hulgas biiroohooned, kaubanduskesku-
sed ja hotellid.

To66s on kasutatud Maa-ameti geopor-
taali andmeid 2018. aasta seisuga.

Architecture and
Urban Design

CITY UNFINISHED

City Unfinished is a research project
made possible by the support agreement
between the Faculty of Architecture of
the Estonian Academy of Arts (EKA) and
Kapitel. The large-scale research project
focuses on urban development visions
and future spatial scenarios for Tallinn.
The study spans over six semesters and
includes EKA lecturers, research fellows,
doctoral students and external experts,
including the city of Tallinn as one of the
cooperation partners.

The project is led by Prof. Andres Alver,
Prof. Andres Ojari, Prof. Toomas Tammis
and Johan Tali from the Faculty of Archi-
tecture of EKA.

The third term research project was car-
ried out by architects Katrin Koov and
Eve Komp. The study included EKA third-
year architecture students tutored by
them. Project was supported by experts
Johan Paju, Toomas Pallo and Andres
Levald. An extract from EKA doctoral
student Claudia Pasquero research has
been included in the present study.

Texts by: Katrin Koov, Eve Komp, Johan
Paju, Grete Arro, Karin Bachmann,
Mart Meriste, Toomas Pallo, Claudia
Pasquero, Marco Poletto, Konstantinos
Alexopoulos

Translation and editing: Kerli Linnat
Graphic design: Stuudio Stuudio

KAPITEL (former E.L.L. Real Estate) is
one of the largest Baltic real estate com-
panies managing commercial real estate
projects in the role of developer, investor
and property manager. The company's
portfolio includes over 190,000 m2 of
leasable area including office buildings,
shopping centres and hotels.

The research employs the data of Esto-
nian Land Board Geoportal as of 2018.
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