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MARENOSTRU M 5 314 Petaflops peak performance (314 x 1075)

Will facilitate world-changing scientific
breakthroughs like the creation of digital twins and
the advancement of precision medicine.

A EUROPEAN PRE-EXASCALE

SUPERCOMPUTER
Total investment: ~350 M€

MARENOSTRUM

.....

Barcelona
Supercomputing
Contor

Spain  Portugal Turkey _——~/ §
= ,:"‘; ¥ The acquisition and operation of the EuroHPC supercomputer is funded jointly by the EuroHPC Joint
[ ] ® (€] = = Undertaking, through the European Union’s Connecting Europe Facility and the Horizon 2020 research and
innovation programme, as well as the Participating States Spain, Portugal, and Turkey




Euro HPC: Towards European HPC Technologies
[ coorro.n mences |

Austria, Belgium,

Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia,
Finland, France, Germany,
Greece,

Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg,
Malta, the Netherlands,
Norway, Poland, Portugal,
Romania, Slovakia, Slovenia,
Spam Sweden and Turkey.
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"A new legal and funding structure —
the EuroHPC Joint Undertaking —
shall acquire, build and deploy across
Europe a world-class High-
Performance Computing (HPC)
infrastructure.

It will also support a research and
innovation programme to develop
the technologies and machines
(hardware) as well as the
applications (software) that would
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Al Factories

§ The 2025 Al Index Report |

2% hai.stanford.ed.. &

Stanford University
Human-Centered
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‘ PRESS RELEASE | Dec 10, 2024 Brussels | 2min read

' Seven consortia selected 10
 establish Al factories which will
 poost Al innovation in the EU

| The European High Performance Computing Joint Undertaking (EuroHPC) has selected
‘ seven proposals 10 establish and operate the first Al Factories across Europe. Thisis a
\ major milestone for Europe in building @ thriving ecosystem to train advanced Al models

Performance of t i
Source: LMSYS, 2025 | u~r-°z§;ﬁf'.',§ff,i‘?*" vs. Chinese models on LMSYS Chatbo
d atbot Arena

1,400
and develop Al solutions. The EU is now one step closer to realising President Ursula von

der Leyen's commitment to setting up the first Al Factories. 1,350

1,385, United States BB

The first Al Factories will represent @ €1.5 billion investment, combining national and EU

funding. Half of this amount will be funded by the EU through the Digital Europe

Programme for Al infrastructure and Horizon Europe for AIF services. The selected Al

‘ Factories will be hosted at leading research and technology hubs across Europe:

‘\ « Barcelona, Spain: “BSC AlIF" at the Barcelona Supercompu(ing Centre

‘\ « Bologna, ltaly: “ITALIA" at CINECA - Bologna Tecnopolo

‘ « Kajaani, Finland: “LUMI AIF" at CSC

« Bissen, Luxembourg: “Meluxina-Al" at LuxProvide

« Linkoping, Sweden: “MIMER" at the University of Linkdping
SR sHammerHAl" at the University of Stuttgart
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vCity
Planning an urban future that puts citizens first.

e VCity: evidence-based platform to
help assess the impact of new
interventions on all aspects of city
life.

e human-centric, modular,
adaptable

e 20+ multidisciplinary team

e 30+ subcontractors

"'c vCity

A human-centric
platform for urban
digital twins




Platform + Use cases + studies
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Co-creation process

e With the cities involved
o Barcelona, Spain
o Viladecans, Spain
o Kobe, Japan

e Use cases
O scenarios
o indicators

e UI/UX

Uc vCity




vCity
Planning an urban future that puts citizens first.

Uc vCity


http://drive.google.com/file/d/1QQN44D0HmVZT2k2YgxEEnC8bkGHiOUp0/view

vCity
Planning an urban future that puts citizens first.

Living Labs

Uc vCity



vCity
Planning an urban future that puts citizens first.

Uc vCity



vCity
Planning an urban future that puts citizens first.

B |
USTY

Uc vCity



Platform + Use cases + studies
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Quality of life and health Industry and economy Sustainability Reduction of inequalities

06
Living Labs




Platform + Use cases + studies
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vCity studies: circular city index

ve Circular City Index | vCity

C % vcity.tech/studies/circular/ * & Incognito (3)

Circular Barcelona:
A New Urban Model

Barcelona is subject to rapid urban growth. Its number of inhabitants, and
thus its use of resources, is increasing by the day. While adding to the
prosperity of the city, it also comes with certain risks and challenges.
Circularity, which is the optimization of resources and minimization of
waste, is crucial for maintaining and increasing quality of life and creating a

- b
more sustainable urban environment for future generations. N -% ’
& .

Based on SDGs (Sustainable Development Goals) and municipal plans,

municipality of Barcelona to progress on this commitment, insight on its
current state is needed. By analyzing circularity factors of each district, the . e erenice e
municipality of Barcelona will be able to use this information to reach its . } ; 4 akv

For the best viewing

R o
Barcelona intends to increase the circularity of its districts. For the % 2 >

goals. recommend using a

fuoelt @z Ui

desktop or tablet
device.

Click on the > to scroll

to the next slide

e

https://www.vcity.tech/studies/circular

Uc vCity


https://www.vcity.tech/studies/circular

vCity studies: climate shelters

ve Climate shelters in Barcelons X +

25 veity.tech/studies/shelters/

Are Barcelona climate shelters
accessible to heat-vulnerable
populations?

Climate shelters are public spaces intended to provide protection during
extreme temperatures. Barcelona has over 360 summer climate shelters,

located in places like schools, libraries, and parks. Municipal data shows that
98% of residents have a shelter within a 10-minute walk.

But do high-risk groups have adequate access to shelters during heatwaves?

USITY MeMoTT @5

https://www.vcity.tech/studies/shelters

Uc vCity

w & Incognito (3)

nmend using a
sktop or tablet

e.

Click on the > to scroll

to the n



https://www.vcity.tech/studies/shelters

People-centred
solutions

vg



Eurocities Digital Forum 2024

e ‘Digitalisation should be
people-centred”

e 'The smartest cities are jjsumo
«Iil CITIES
the most sustainable

Stories Cities Latestv Goalsv Aboutusv

e Digital inclusion European cities place
people at the heart of
digitalisation

19 April 2024

“The digital transformation we are witnessing is not a technical issue alone, but a
social one. We need to have a human centred approach to digitalisation, thinking

and acting inclusively”

006000

Digitalinclusion took centre stage at the Eurocities Digital Forum 2024. Faouzi .
Achbar, Vice Mayor of Rotterdam, Chair of the Digital Forum and host of this (;‘ Locta Ganrido
year's annual gathering, set the stage for three days of discussions focused on Eurocities Whiter

how to ensure that digital technology is at the service of people, not the other way

around. <M Chiara Venturini
Head of Digital Transformation

“We want to look at the future in a positive way, where everyone gets the same
Uc vCity opportunities and takes part in the digital world,” said Achbar. However, achieving

Cookie Consent
|
| This website alp the ot ¥ ! y use if you consent . bzl




Participatory democracy

e \What do citizens want for
their city?

e How citizens feel about
their city?

Uc vCity

| R

Decidim is a digital
platform for citizen
participation

,  Free/libre, open and safe technology.

' Withall democratic guarantees.
Reprogramming democracy is now possible with
Decidim.

S
Getstarted  d

e
ASSEMBLEE
NATIONALE

SENAT
-

21



Multidisciplinary
effort
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Data Analytics & Visualization Group

Patricio Reyes Laura Roldan

Fernando Cucchietti Carlos Garcia

\.

Jerénimo Calderén Paula Fernandez
Marzieh Karimi Marta Esteban

BSC
DATA VIZ

.GROUP

Roger Gonzélez Alex Gil Luca Liebscht

01

U.: vCity Barcelona Supercomputing Center
July /2024 Data Analytics & Visualization Group

Guillermo Marin

Marc Heras

3

Tomas Andrade

Sol Bucalo

Raquel Barrachina

M’riam Herrero

R 2

David Garcia

]

Adria Espinoza

Paula Méndez
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vCity advisors

Ana Freire
Doctorado en Ciencias
Informaticas

Disefio de metodologia de
transparencia en uso de GD

Andy Kirk
Experto en Visualizacién
de Datos

Disefio de dashboards

Federica Bordelot
Directora de Politica e Impacto

Disefio de metodologia de reduccion
en el sesgo en GD

Federico J. Fernandez
Investigador en Ciencias de la
Computacién

Ciencia de datos computacional

vCity
Septiembre / 2024

09
Red de investigadores

Francesca Bria
Profesora de Innovacién

Diserio de politicas y estrategias
de implementacién de GD en
ciudades

Francisco Rowe
Laboratorio de Ciencia de
Datos Geograficos

Disefio de aplicaciones e interfaces
para ciudadania

Michael Szell
Profesor asociado

Disefio de aplicaciones e interfaces
para ciudadania

Thais Ruiz de Alda
Experta en tecnologia y digital

Perspectiva de género en Tecnologia

Rossano Schifanella
Profesor asociado e investigador

Disefio de arquitectura de Casos de Uso

Tania Marcos
Responsable de Calidad y Ciudades
Inteligentes y Sostenibles

Disefio politicas de deteccién de sesgos

Vicente Guallart
Arquitecto

Estudio de aplicabilidad



Visitors

vg

Serena Mombelli
Universitat Autdbnoma de
Barcelona, Grupo GEMOTT,
Espafia

Fabian Hernandez
TEC Monterrey,
Meéxico

Miguel Carrasco
University of Los Andes,
Chile

Giovanni Mauro

ISTI-CNR, IMT Alti Studi Lucca,

Italia

vCity
Septiembre / 2024

09
Red de investigadores

Yohsuke Murase
Riken,
Japon

Alex Capilla
Universitat de Barcelona,
Espana

Tomas Andrade
Universitat de Barcelona,
Espana

Luca Liebscht
Universitat Politécnica de
Catalunya (UPC), Espania

Carmen Cabrera
University of Liverpool,
Reino Unido

Roger Gonzalez
Universitat de Barcelona,
Espana

Paula Benito
Universitat Politécnica de Catalunya
(UPC), Esparia

Pablo Villar
NIC Chile Research Lab,
Chile



Collaborators

300.000
Km/s

Eurocities

Idealista

MongoDB

Universitat
Oberta
de Catalunya

vCity

vg

ARUP

Festival
Cruilla

INTRA

Taller
Estampa

Universidad
Pompeu
Fabra

CARTO

Festival
Sonar

iThinkUPC

TC-Street

University
of Torino

CETAQUA

GeoSolutions

LIS Data

TomTom

Urbanly

DECIDIM

Guadaltel

Logicalis

Universidad
Auténoma
de Barcelona

Wizzie

DigitalFems

Guallart
Architects

MCrit

University
of Bologna

Yonder

Domestic
Data
Streamers

IAAC

Memorandum

University
of Liverpool
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B V<Barcelona
'l V< Viladecans
A
2 V< Kobe
V< Your city
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Vaity

Barcelona BSC
Supercomputing DATA VIZ
Center -GROUP

Centro Nacional de Supercomputacion

Funded by :lan de

. MINISTERIO ecuperacién,
the European Union PARA LA TRANSFORMACION DIGITAL Transformacién
NextGenerationEU ¥ DE LA FUNCION PUBLICA QA v Resiliencia

The UNICO-GDU-HPC project, part of the UNICO I+D Cloud programme, has the Ministry for Digital Transformation and of Civil Service and the EU-Next
Generation EU as financing entities, within the framework of the PRTR and the MRR.

vCity



Thanks!

www.vCity.tech
hello@vcity.tech

Patricio Reyes

Head of Urban Data Science
Data Analytics and Visualization
Group

VSTV



Fast prediction of air
quality change due to
urban interventions

Al prediction of wind speed
Mobility provided emission map
Simplified contaminant advection
Demographics data/models (w/mobility)

Qutput: Wind Field



Compute scenarios of the
circular city index at sub-city
resolution

Data on 15 categories to estimate index
(Publicly available datasets homogeneous for
16K municipalities in Spain and Italy)
Demographics growth model for scenarios

Q%) Sustainability

Circular City Index: An Open Data analysis to assess the urban circularity preparedness of cities to address the
green transition -- A study on the Italian municipalities. Muscillo et al



https://doi.org/10.48550/ARXIV.2109.10832
https://doi.org/10.48550/ARXIV.2109.10832
https://doi.org/10.48550/ARXIV.2109.10832
https://doi.org/10.48550/ARXIV.2109.10832
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http://drive.google.com/file/d/1Z1AdDNq3buQj1rSPj9Tl48adC4oXUfKo/view

Urban mobility
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http://drive.google.com/file/d/1Z1AdDNq3buQj1rSPj9Tl48adC4oXUfKo/view

Demographics models

Daily routines data

Mobility models

Proximity estimation

Relocation algorithm (in collaboration with
Sony CSL)

X

Ciudades
de
Proximidad

Barcelona

¢Es Barcelona una ciudad de proximidad? g

El mapa muestra las dreas en Barcelona, Barcelona, Espaiia desde las que se puede
llegar a una instalacién de tipo biblioteca en 15 minutos a pie

Tipo de instalacién Medio de transporte Tiempo maximo para llegar a una
instalacion (en minutos)
Escuela Policia Bomberos. Bicicleta Coche 0

Q




Optimizing impact and ROl on
bike network expansion

Based on data-driven graph-network optimization (M.
Szell et al)

Incorporates socio-demographics and preference data
to guide priorities in optimization.




Projects related
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Cyclepath traffic modeling

e Cyclepath categorization
e Data source:

o Bike counters from city
council

e External collaborators:
o Jordi Honey-Roses (UAB)

o  Mintu Miah (SafeTREC, UC
Berkeley)

Uc vCity

© CARTO Builder = +
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Using Citizen Science
to Integrate Age and
Gender Profiles into a
Bicycle Ridership
Model in Barcelona

Description

Active travel remains understudied
compared to motorized modes of
transportation. While cities have
sophisticated models for predicting
vehicle use, lttle is known about daily
bicycle ridership. This project aims to
develop a bicycle ridership model for
Barcelona, leveraging automatic count
data and citizen science observations to
incorporate age and gender profiles into
ridership estimates.

Methodology

The first part of the project consisted of
developing a ridership model to generate
the results seen on the left. This was.
achieved using data from 370 automatic
counters located in the bicycle lanes of
Barcelona

Once we created a model to predict an
annual daily bicycle average estimation,
we applied it to all street segments in
Barcelona, producing the final results.

Various models were tested, including
Poisson Regression, Random Forests,
XGBoost, and CNN. Among these,
XGBoost performed the best

The current estimation has limitations, as it
is based solely on counters located in
bicycle lanes, leading to an overestimation
of ridership levels on street segments
without cyling infrastructure. To improve

37



REALLOCATE: Urban interventions & accidents

vg

© CARTO Buider

of x
B Are superblocks the future

D W

locks-f...
square/2024/03/05/are-superb [l
c

cnu.org/publi

About The Project:

The team will study the key factors that
affect the relationship between
pedestrians, cyciists & micro-mobility
vehicles in shared spaces. These active
mobility modes share many characteristics
and are friendly in principle, but conflicts
can arise in shared spaces where
pedestrians have priority. The aim is to
develop a diagnosis and proposals for
addressing possible confiicts,

The activities will cover: the collection of
data on the perceived safety and sense of
belonging, accident analysis, safety
audits, behavioural analysis,

3 ; N of public awareness, and the
2 implementation of solutions to mitigate
l’ ke conflict.
\. of S Ry
A
f - g to mobility incidents and the impact of
‘, < superblocks in Barcelona. The data helps
. s / identify patterns of vehicle involvement,
HIRETY X ARG R
|3 1\ ~ 2
= T :

P
o, .

the promotion

About This Map:

This map visualizes key variables relateq

vietim roles, and specific superblock areas
{0 analyze urban dynamics and safety
concerns. Below is an explanation of the
% main parameters available in the map's
fiters:

~ Montly Evolution of Accidents

1. Vehicles Involved: Categorizes the
types of vehicles participating in
incidents. This allows for a detailed

CARTe YBO understanding of how different

lona

f Barce!
friendly core o
destrian-frien

Inside the pef

ﬂsu})erblocks the future of urban

livings -




Housing affordability

e Data: idealista.com
e buy/rent timeseries
o 2010-2024

o census-tracts (~1100)

Uc vCity

hboard - Stream X+

'3 app-idealista-g8ekmbxavo42tzasbayvp.streamlit.app

Idealista Data Exploration Dashboard

How to Use:

1. Draw on the Map: Select the area of n awing a polygon on the map.

2. View Ti and sale prices. e v your ds

3 Check forany terventions that may affect the property vals

This tool is designed to aid

Map Drawing and Geometry Capture

Map

oOoeme|ft +

Time Series

Average Rent/Buy prices for all the Census tracts

; ot
e T
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Mobility justice & social-mixing

e Data: mobile phones

o Spatio-temporal

m 4h
m 500m x
500m

o home vs other
activities

"'c vCity

Social mixing indicator

11111

= Lostet | © OpenSmshiap contibutors O CARTO, = Loatet | © OpenSirothiap contriutors © CARTO,

Monday to Friday Saturday, Sunday

40



LLMs into GIS

e QGIS chatbot plugin

e www.intelligeo.org

e [TC, University of Twente

Uc vCity

Demo QGIS

Qais e

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

N er 2, D {D - =L
0 F DL NPP Q0% -5 QEH I BE-=m-§
LAY 1" / ® 2o B
-
Browser a8 IntelliGeo a®
P e ] [ J<218-]
Favorites 4
+ [V spatial Bookmarks Conversations ~ Messages
» [ Project Home
> @ Home test cases L]
ERT] test case
» 22 Created: 09 19 2024 11:51:29 | LLM: got-4 | Messages: 8 | Workflow: 2
» [ 48
» [2] bin
» [ boot Search
» [ edrom r UBIING WS L RLeIVE T EEr =
» [ dev buffer_distance = 5000
» [Dete
» [ home # Define the parameters for the buffer operation
V3 Ub params =
v [ lib32 'INPUT"; QgsProcessing| initi id(),
- selectedFeaturesOnly=False),
» 51 libs4 ‘DISTANCE': buffer_distance,
» 151 libx32 'OUTPUT": 'memory:
» 1 Instafound
Layers a8

: # Run the buffer operation
v & 5 -
< & w T E-FTFO buffer_result = processing.run('native:buffer, params)

v @ sensor # Get the buffered layer

v [ cities buffered_layer = buffer_result['QUTPUT]
# Add the buffered layer to the map
QgsProject.instance().addMapLayer(buffered_layer)
This seript uses the “nativesbuffer algorithm from QGIS's processing toolbox to
LIt caicansole % create the buffer. The buffered layer is temporarily stored in memory and
AL IE 1IN - Bl (=) 55 BB > 00 Q # & added to the map. IF you want to save the buffered layer to a file, replace
“'memory:" with the file path where you want to save the layer. 0919
1 “ & [ *untitled-0 @ v, 2024 12:03:43
2 : 1 gis.core import QgsVectorLayer, -0gsProcessingFeature =
5 =
4 -.0gsProject tance() .mapLayersByName( "sensor’) (0 Send
4> *tmp/ tmpr T F2p* ) x s
t( - 6
7 _distance-= 5000 Produce workflows as: ' Visual model ‘e Code
> . =
g v
A Type to locate (Ctrl+K, Coordinate 406720 298361 % Scale 1:2080197 |~ | @@ Magnifier 100% 2| Rotation |0.0° 2|V Render @ EPSG28952 @
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http://www.intelligeo.org
http://www.intelligeo.org

How to collaborate

e FEuropean research programme
e BSC Al-Factory
e 1-1collaborations

o Cities

o Institutions

"'c vCity

‘ - A human-centtric
platform for urban
. ' digital twins

42
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