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- IDigital Fabrication & Promotion
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An interdisciplinary research
group investigating emerging
technologies of information,
interaction and manufacturing for
the design and transformation of
the cities, buildings and public
spaces.
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Data driven design processes:
enabling Inclusive + Resilient cities
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Collective intelligence for urbanism
Participatory design processes
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Public Reception
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¢El modelo de las supermanzanas
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Barcelona, Spain, Photo by: Enes
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Citizen Inputs
How can we multiply the use of participatory inputs in the design of
our urban habitat?
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I=ac SuperBarrio - superbarrio.iaac.net/

Gaming
interface
Design Society
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Gaming
interface
Design Society

Participate Question Learn
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Spatializing Citizen Inputs
Boosting participatory practices for the design of nature driven
inclusive cities
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\] URBINAT About Cities & Citizens NBS Catalogue News Events Contacts Ethics Resources URBINAT Observatory

< [SIENA] Webinar Series: declinAZIONI sostenibili >
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URBINAT: Urban Innovative & Inclusive Nature = URBINAT Cities URBINAT NBS Catalogue URBINAT News

URBINAT: Urban Innovative & Inclusive Nature
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Technological Territorial Participatory Social
Solutions Solutions Solutions Economy
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Mobile vegetable Multi-function Urban Mushroom farm

garden wooden structure

URBINAT

Lighting

My own Nature Based
Solution

Source: Urbinat, SuperBARRIO Nantes, France



"\ ADVANCED

Ny i | Ta@e Urbinat|Green Corridors - urbinat.eu .

URBINAT

scores
Natue @ @ @ @ O
Wellbeing @ @ @ O O
Heath @ @ @ O O
Mobiity O O O O O
Participaton @ O O O O
Ecooromy @ @ @ O O

Grow Tile

Source: Urbinat, SuperBARRIO Nantes, France
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URBINAT

Urban Vegetable Garden Green Roof

Territorial
Solutions

Beehive Green Living Wall Groasis My NBS 1

Source: Urbinat, SuperBARRIO Nantes, France
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URBINAT

Forum Theater

Participatory
Solutions

Cultural Mapping My NBS 2

Source: Urbinat, SuperBARRIO Nantes, France
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URBINAT

Community Composting Exchange Circuit Exchange Circuit Solidarity
and Social Currencies Solidarity Fair Market Fair Market For Children

9

Social
Economy

Farmer Market Network My NBS 3

Source: Urbinat, SuperBARRIO Nantes, France
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Urbinat|Green Corridors - urbinat.eu
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Urbinat|Green Corridors - urbinat.eu

URBINAT

Source: Urbinat, SuperBARRIO Nantes, France
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Digital technologies can enable people to collectively design landscape and
public spaces.
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Digital technologies can enable people to collectively design landscape and
public spaces.

Can digital technologies enable designers to approach landscape under a
dynamic, collective, multidisciplinary
and multiscalar perspective?



Digital technologies can enable people to collectively design landscape and
public spaces.

Can digital technologies enable designers to approach landscape under a
dynamic, collective, multidisciplinary
and multiscalar perspective?

Can the access to ecological data sets, embedded into design processes, allow
nature to have an active voice in design to empower ecological connectivity in
urbanised areas?



Collectively Eco-intelligent Urbanism
Simulating environmental connectivity & movement towards
Inclusive and resilient cities
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GLOBAL HUMAN FOOTPRINT INDEX V2
Cartography by Nikos Katsikis, based on data from the Wildlife Conservation Society - WCS, and Center for International Earth Science Informatio

Network - CIESIN - Columbia University. 2005. Last of the Wild Project, Version 2, 2005 (LWP-2): Global Human Footprint Dataset (Geographic)
Palisades, New York: NASA Socioeconomic Data and Applications Center (SEDAC)|




Landscape Fragmentation
Urbanities as a drivers for Landscape Fragmentation
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Landscape Fragmentation
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Urbanities as a drivers for Landscape Fragmentation
1.6 = Cropland
15 = Grassland

— Heathland and shrub
dad = Inland wetlands

— Sparsely vegetated land
= Woodland and forest

1.3

Number of meshes per km2

.Towns Suburbs Villages Dispersed rural areas Mostly uninhabited areas

“Landscape Fragmentation by Degree of Urbanisation and MAES Ecosystem Type, 2018, EU-27 and the UK”,
European Environment Agency 2022
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Fostering ecological connections to enhance vital ecosystem services
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“Internet of Mediterranean Ecologies”, Marengo M., Neri I, Farinea C.
in M. Marengo, I. Neri, C. Fariena (2022), Internet of Ecologies, in M. Ricci, M. Pasquali, S. Mannocci (Eds.) MedWays Open Atlas, letteraventidue,
Siracusa, ISBN 9788862427357, pp. 83-91



The methodology that follows empowers designers to engage with nature as an
active partner in the process of urban design.



We therefore reconsider the polarisation between ecological forces and
anthropocentric ones, providing an opportunity to consciously design for, and
within, climate change adaptation.
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The data-driven methodology uses computational logics exploited in
environmental studies to foresee ecological patterns and include nature based
solutions as drivers to the design process.
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Understanding potential ecological connectivity
Can we use ecological data on behaviour to simulate potential futures as a tool to
design adaptive transition?
Fostering key-stone species as drivers for ecological connectivity
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Understanding potential ecological connectivity

Barcelona: Targets and Challenges implemented through Policy

Pacte

Cap a un Poblenou
amb un 22@ meés
inclusiu i sostenible

Pacto
Hacia un Poblenou con un 22 més indusivoy soskenible
yr‘.m.m

Agreement Towards a more
inclusive and sustainable 22@
within Poblenou
https://ajuntament.barcelona.ca
t/barcelonallibres/ca/publicaci
ons/pacte-cap-un-poblenou-amb
-un-22-mes-inclusiu-i-sostenible

Barcelona Green Plan 2021 -
2030
https://ajbcn-decidim-barcelona
.s3.amazonaws.com/decidim-bar
celona/uploads/decidim/attach
ment/file/12162/Pla_Natura_B
arcelona_2030_digital.pdf

THIS IS
NOT A
DRILL

CLIMATE
EMERGENCY
DECLARATION

15™ JANUARY, 2020
BARCELONA

Ajuntament de

Barcelona Q‘@

Barcelona Climate Emergency
Declaration - This is not a drill
https://www.barcelona.cat/eme
rgenciaclimatica/en

Espafa Circular 2030
http://materplat.org/wp-conten
t/uploads/Espa%C3%Bla-Circul
ar-2030.pdf
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1. THE STATE OF GREENERY AND BIODIVERSITY AND THEIR DEVELOPMENT L THE STATE OF GREENERY AND BIODIVERSITY AND THEIR DEVELOPMENT 2. ASSESSMENT OF THE GREEN INFRASTRUCTURE AND BIODIVERSITY PLAN 20132020 % A
To achieve a fair greenery
L1. Current situation RS EYEVIEH OF THE ITY'S PLANT COVER Area of plant cover Greenery
Barcelona in Barcelona G

the sky (2019) by means of the NDVI (Normalised Difference
Veetation Index. This Indx shows the quantiy, quality and
‘development of plants thiough a gonerated image of plant
cover seen from the sky. 1,582 hectares of this area corre-
‘spond tothe Collserola mountain rango (43%).

Model

To connect greenery

Groonory density (7 m/resid)
- Greenery Cotsercla 15820 6%
W Greenery restof municipsity 2077ha  20%
Urbanised a5t 6% ACHIEVINGA FAR GREENERY

B Gapsinaccessibity to
urban green spaces
Action areas forachiewing
Qreenery famess

‘STRENGTHENING BIODIVERSH-
TYNODES.
W Ntue resenes

I Nodes tobe svengthensd
B Parks n thevicinty of nodes

INTEGRATING GREENERY ONA
METROPOLITANSCALE.

e o s 7 J /\
g 3 To integrate greenery
byl Lot i) \ on a metropolitan level

foot andby fight)

Ol st e Breaks n green comidors
compared to the rest of the iy Hedtares Figure 1 Areaof plant cover sentifed fom e et

the shy (NDV), e ey Figure 7 Greenery Model,
Source:Barcebna Regional 16 Source: Bareelona Regional 7 o = Source: Barcelona Regnal, 2021 )

Barcelona Nature Plan 2021-2030
https://bcnroc.ajuntament.barcelona.cat/jspui/bitstream/11703/123630/1/Barcelona%20Nature%20Plan%202030%20WEB.pdf
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Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Kevin Aragon, Ifigo Esteban, Diana Roussi, Tugdual Sarazin
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Caralonia Legend

-,
i Urban zreas.

A
P Natural arcas
Elvalles ®

S "= nY ¥
) % -1 3 I
4 \ 3
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= : f? d @ vanconed cops
> .- ¥Barcelona Rivers
el s A ¢ ¢ —— Main infrastructures

" i & ¢
e ] R\ & ~ Administrative borders

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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energy
exploitation transformation photosyntesis
of natural resources into nutrients J’
production

of organic substances

production
of goods.

consumption consumption
of goods bl XY of organic substances
waste mue\y
generation  disposal decomposition

of organic material

T

decomposers

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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pollution & chemicals
climate changes
< risks
pesticides

flies / / — managed pollinators

pollination services conservation measures . Qg invasive alien species
. ants 3,
honey production landscape management % & wasps v
genetic resources intensive agriculture land-use & agriculture

Jom

thr\'ps% insect bees
) pollinators I
bcctlcs@ﬁ %buttcrﬂ‘ms

moths

ecology

policies biodiversity
awareness plant-pollinator

research interactions

funding ecosystem function

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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Scaling down process

Connectivity corridor Abandoned crops

el Vallés and its natural areas Ecological corridor

Proposal preparation

e W &

Crops
categorization

Corridor

Connectivity
identification

Landuse
analysis

analysis

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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crops

B naturalareas

— infraestructures
cities

connectivity in

+ 2 > ‘Gbandoneccrops
\‘ | veryhigh

B natural areas

focal points ]
[  connection between [ high
focal points [ medium
B New connections Il low
B verylow

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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NATURAL ECOSYSTEM
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N \’ 3 DIFFERENTS TYPES OF
ANTHROPOGENIC,  ANTHROPOGENIC ECOSYSTEM

ECOSYSTEM |

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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Flower Powder - Rewilding Barcelona

©

Adequation
of environment

Plantation

G

Nesting

P

0
©
o

Beekeeping

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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@ eoesischoolstothecoridor

500 meter radius.

= m Ecological corridor
Natural Areas
= Main rivers
— Rieras
& Natural areas
Crops
imits

Fun

L roa

Infraestructure

crops

== High speed (highways &rails) |

City
Soft roads,
city

Urban Parks

@ vrbonbiocks

Flower Powder - Rewilding Barcelona

plantation of
pollination wildflowers

create and distribute natural Recycle organic waste </

compost
" old drawer

£ 14 <\\>

fruitcase

build recicled
insect hotels

dead leaves

~
winecase

iy @
B- &

bricks with holes small stones metal bin

Do some holes

Fill the Insect hotel

&S T

fillyour bin puta grid to hold the gluealittle roof

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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Flower Powder - Rewilding Barcelona

Kavier Sanahuja
Park

Abandoned Crop

Juan Ramén Jiménez
Public school

Natural Area

Distributing handmade

compost Planting wildflowers
Juan Ramén Jiménez
Public school
190m
Xavier Sanahuja
Park
@ ezrest schoolsto the corridor 340m
ter radius o .l
Distributing handmade Building an
= Ecological corridor £ompest; Hanting
Natural Areas X
Abandoned Crop
1,05km
160m
i Netural areas
Crops
i Start
Limits of the Natural Area
Functioning crops
% Abandoned crops
270m
Infraestructure
== Highspeed (highways &rails
City
End of the Natural Area
Soft roads
city 90m
Parks Juan Ramén Jiménez

Public school

@ vrbentlocks

Distributing handmade
compost Planting wildflowers

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas,
Students: Adriana Aguirre Such, Simone Grasso, Matteo Murat, Riccardo Palazzolo Henkes
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Embedding productive ecologies

Co-designing green urban elements that produce food and energy
Fostering collective spaces as drivers for ecological connectivity
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Co-Mida - Green urban elements for the co-production of food and energy

CO-MIDA is an intelligent vertical modular system for the cultivation of edible plants, co-designed
together with the citizens. The system, thanks to the bacteria present in the earth, also produces the
necessary electrical energy for its own operation and monitoring.

Funded by: BIT-Habitat, Ciutat Proactiva, Ajuntament de Barcelona

@comida.project

More info: iaac.net/project/co-mida/



"=\ ADVANCED
ARCHITECTURE Iaac
o \\V

GROUP

b ~ - “"“ ; . -
More info: iaacnet/project/co-mida/ v
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Linea 09

64 % 8°C 117 mV

Humedad Temperatura Energia producida
80
16
75
14
70
12
65 %
60 8
2/24 2/26 2/28 312 2/24 2/26 2/28 3/2 2/24 2/26 2/28 3/2
2022 2022 2022

More info: iaac.net/project/co-mida/



é ANV~ "N/ / /\
‘ .\ "=\ ADVANCED

ARCHITECTURE | Iaac
GROUP

Fr

OO0

*
OO0 ABBOONY)
OO0 .Houn»

OO = 1428 L
OO0 v ey DEOOOOO

DOOOOOOOC » DOCOOOOOOT
CR O UL *
0’0'0’0'0’0’0’0'.’ OO0 il \'o e 0‘0‘0, 0?0.‘0.‘!

) 40 A - . .
A Y +'''"+""sMore info: iaac.net/project/co-mida/[F
4

*
‘o ,
DOOOOOOT ;/ Y;.:.:.:.
~ % 3 N300




"\ ADVANCED
ARCHITECTURE | Iaac
GROUP

Aok 4
-mm.‘h *
.

nwinGa

More info: iaac.net/project/co-mida/




A\CEE SN Sl Barcelona Breath - carbon Capture for breathing cities

rezr 7
Vg 2 A B
74 - & gz
7
g %

LG 765 reo°
T S E

N

Master in City & Technology 2020/21, Internet of Cities, Faculty: Mathilde Marengo, Eduardo Rico, Assistants: Iacopo Neri, Raul Bielas
Students: Kevin Aragon, Ifigo Esteban, Diana Roussi, Tugdual Sarazin



[ @F FAFAFAFAN . W g [ y y
, ¥ ad
NG i | oo o | \ Y,
// ‘ 8th International Architecture
nd Environment Symposium
Decision Support in Urban
Social-Ecological Systems

You

" This presentationis a
collaborative effort of many
C researchers, thanks to all
\ them too!

Contact:
mathilde.marengo@iaac.net

S — 4 AN RS % \
Y W v s AN X S b
y 3 4 ; Z 3
“0 z v RERE) , AN AAAN ‘ ) 1
) > A4 o > B MO

X , N (q‘tee . 3 y
,‘/ YN SN, - MM 7 B N ¢ ; .o’o.o.o
ARSLA T X \ 4 PN 0 e = AP - AEROOOC
A LR ) " 4 4 ¢ A * ° N N p By d ....
'y K444 » ; NN h
SO0 00000000 DOOC
v’o’o.o'o.o’o'o.o. A QOO 0 OO ‘)
oooooooo X\ QOOOOOOO DOUOO
DOOOOOOSOOON AU 0 00)
00'00000 .o.o.t‘o. o‘o‘r’o'n'o’o ‘ LN
\o.o’o.o’; B3N VO000 Mor‘e info: iaac. net/pr'OJect/co mlda/

/ ) >
MAOOOOOOO) ‘."" LA LLULLA LY AL LY

ARUOERRERR . N " 4 ) /o '
LY AR o W AN LGP NN, . ou’u n‘.'~‘.’.'.

AR



