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Focus on: representations



Digital infrastructure



DIGITAL OPEN URBAN TWIN

3-D Skeletal representation: volumes and areas

4-D: temporal dimension

Multiple overlapping layers of data, with different consistent granularity levels

Inheritance of attributes: lower level elements inherit attributes from higher levels

Possibility of modelling what-if scenarios

Extensible platform
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DIGITAL OPEN URBAN TWIN
Interoperability and standards (CityGML, OGC, ISO TC211, Inspire)

Some data necessarily located in the servers of Politecnico

Data retrievable from external services
Accessibility from web interface
Data usage licence

Security




Comparative analysis: data models and tools
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Feasibility study with Dassault Systémes
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Representations



Focus on: representations

Improved maps
better level of details, time dimension

New maps
representations of recent urban phenomena

Matching maps
relations between phenomena

Critical maps
highlighting urban issues (wicked problems)



Improved maps
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GIS-based
Energy
Model

EPgl [kWh/m3/year]

I 4.81-16.40
B 16.40-27.54
B 27.55-31.43
B 31.44-3452
B 34.53-37.05
B 37.06 - 40.02
B 20.03-44.11
B 24.12-49.84
B 490.85 - 58.97
I 58.98 - 94.48
1 94.49-127.36
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Matching maps



Energy
consumption
+

Retail Pattern

overall
41.928 MWh/year
(selected area)

commercial
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Critical maps






Fonte: La Repubblica
10.02.2017

"Ogni anno 900 morti in piu a
Torino a causa dell'inquinamento
da polveri sottili"

3 ) 2.7 &
lati deil’Arpa in base a uno sthudio del 2010

Emergenza smog, Torino la peggiore in Italia
secondo Legambiente: inchiesta della procura

Il capoluogo piemontese maglia nera, Piemonte in ritardo sulle misure anti-ingquinamento

——l

Fonte: La Stampa
16.10.2017
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Application of GIS-based Model: Application of GIS-based Model:

distribution of thermal energy consumptions for distribution of daily GHG emissions for the

different types of users at building scale [kWh/year] residential sector due to the thermal consumption

+ Traffic Model (7-8 a.m.) [tCO2/day] at building scale + Traffic Model (7-8
a.m.)

CO2 GHG EMISSIONS (daily value)
Traffic Model + Energy Model 5% traffic (ZTL)
95% residential buildings (ZTL)



Experiments



The commercial structure and its development in Parisian districts - APUR, Paris
http://carto.apur.org:8080/ibdppc _hist/client/client.jsp#
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MORPHOCODE
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URBAN LAYERS

New York Urban Layers - Morphocode
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The Pulse of Melbourne - Morphocode




Detroit Neighborhood Improvement Tracker
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Antonio Vetro - DAUIN
Chiara lacovone - DIST
Emilio Abbate - DAD

Giulia Sammartano - DAD
Lucia Baima - DAD

Marco Rapelli - DET
Roberta Taramino - DIST
Valeria Todeschi - DENERG
Valerio Palma - DAD
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