BEYOND VIRTUAL REALITIES:

AIR QUALITY DIGITAL TWINS CONNECTING SIMULATIONS,
POLICY AND REAL LIFE IN URBAN NEIGHBOURHOODS
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Flanders is still a myriad of local hotspotsic
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Increased capacity
local decision
makers

e

Efficiént, effective
data-driven local
air quality policy

\r\ﬂ“a\

Increased local
support base for
novel policy

e

Toolset for policy
evalution, agenda
setting & policy
formulation
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Single, coherent
view on air quality

Additional, locally
relevant data

Citizens involved
in policy cycle
(in particular

adoption)
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/aty
RAQ

Point of contact

Pilot Bruges

Legal frameworks

Stakeholder management Pilot Antwerp
Air quality training

Framework contracts

Templates

Co-funded by
the European Union




CityTRAQ’s Digital Twin

= 84% approval rate during pre-release

= Key functionalities:

= |dentify bottlenecks by adjusting concentration ranges
on the map

= “Drill through” to retrieve modeled time series for a
specific point

= Difference maps to explore changes over the years
geographically

= Model based source apportionment

= Explore industrial emissions

= Analysis for a medium-sized city takes

about
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i\é Vlaanderen = VMMVLAANDERENBE

Screening lokale
luchtkwaliteit

Met deze tool kan je knelpunten en beleidsprioriteiten op lokaal niveau identificeren. Dat
helpt je om vervolgens gerichte maatregelen te bepalen voor een betere luchtkwaliteit.

LUCHTKWALITEIT OVERHEDEN Deelonline  f in X @

Start de screeningtool >

Beschrijving

Om Iokale besturen te ondersteunen om tot een lokaal luchtbeleidsplan te kemen, heeft VMM een stappenplan ontwikkeld.
Een eerste stap hierbij is om een knelpuntanalyse te doen. Daarvoor ontwikkelde VMM de tool ‘screening lokale luchtkwa-
liteit', die het voor lokale besturen mogelijk maakt om knelpunten en beleidsprioriteiten op lokaal niveau te identificeren
als opstap naar het bepalen welke maatregelen best overwogen worden. Dit vormt een eerste essentiéle stap naar cohe-
rente, effectieve en datagedreven actie(plannen! op lokaal niveau. Deze tool bundelt in concreto de visualisatie van gege-
vens die momenteel slechts verspreid te vinden zijn en voegt hieraan mogelijkheden toe voor diepere analyse.

Voorwaarden

1. Ambition phase

Empathize and define challenges
 Building a neighbourhood coalition
+ ldentifying local challenges
« Shared ambition/vision/direction
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RAQ




Reference monitoring Industrial emissions Passenger
network . o Fleet & intensity
Agriculture emissions

Lorry, HDV, bus
Fleet & intensity

Shipping emissions
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Screening tool JRAQ
ATMO-Street based source apportionment\/

Rest & foreign
fractions + regrid

Regional/local split
using IFDM-conc +
double counting +
regrid to ATMO-Street

Chimere-RIO
comparison
yields relative bkg

25% reduction
GNFR sector




Screening tool
t based source apportionm

Lorry, HDV, bus
Fleet & intensity

Yearly AQ 2024
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Screening tool
t based source apportionm

Lorry, HDV, bus
Fleet & intensity
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Screening tool
ATMO-Street ba e
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Screening tool @)
ATMO-Street based source apportionmenth'Aﬁ2

Sectoral contributions

Traffic contributions

Yearly average AQ maps
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CityTRAQ’s Digital Twin
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2. Exploration phase
Ideas, virtual prototypes & tests
« Explore policy options
« Determine shared scenarios
+ Designing solutions for public space
+ Simulating impact
« Optimisation

1. Ambition phase

Empathize and define challenges
 Building a neighbourhood coalition
+ ldentifying local challenges
« Shared ambition/vision/direction




CityTRAQ's Digital Twin /city
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2. Exploration phase
Ideas, virtual prototypes & tests
+ Explore policy options
« Determine shared scenarios
+ Designing solutions for public sp
+ Simulating impact
« Optimisation
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CityTRAQ’s Digital Twin

Case study Roeselare

Full screening of [galslsHR =1l RallaEii=

Exploring additional action

Incorporated into [Fleeriar e

new policy team @
o
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Zero emission power generators

Local effect >20 %*

City wide effect Upto5%

Relative difference
in Nox-concentration

[ <=1%
[ 11-10%
[ 10-25%
1 25 - 40%
> 40%

« Determine shared scenarios
+ Designing solutions for public sp
+ Simulating impact
« Optimisation



CityTRAQ’s Digital Twin

Case study Roeselare

Full screening of [galslsHR =1l RallaEii=

Exploring additional action

Incorporated into [Fleeriar e
new policy team
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Industrial climate action
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CityTRAQ's Digital Twin @)

All traffic related measures (excl. energy)

(o)
= Upto3year: ) G > 5%

City wide effect 1,5-2,5%

13% additional space for

development
€30Minl o0 vearly
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CityTRAQ’s Digital Twin

Case study Sint-Niklaas

Comprehensive hot spot screening glgle
ambition formulation

» |dentification of ElifEst=le RIEEIIE

I within 200m

= General el dliels cat
neighbourhood level
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2. Exploration phase
Ideas, virtual prototypes & tests
+ Explore policy options
+ Determine shared scenarios

+ Designing solutions for public sp

+ Simulating impact
« Optimisation




CityTRAQ's Digital Twin @)
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2. Exploration phase
Ideas, virtual prototypes & tests
+ Explore policy options

+ Determine shared scenarios
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3. Implementation phase

Temporary setups & implementation
« Scenario co-design
« Visualising solutions
+ Co-evaluation of impact
+ Implementation

2. Exploration phase
Ideas, virtual prototypes & tests
« Explore policy options
« Determine shared scenarios
+ Designing solutions for public space
+ Simulating impact
« Optimisation

1. Ambition phase

Empathize and define challenges
 Building a neighbourhood coalition
+ ldentifying local challenges
« Shared ambition/vision/direction
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vTRAQ’s Digital Twin

Real co-design

= Participative sensor screening for objective
baseline, illustrating L8 e e ifeiiel iinost hoc
= |terative
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What is a data café?

The concept of a data café is similar to hackathons in that it revolves around
community generated data. In a data café most of th—"—" ' —
analysed by experts who highlight specific events or effec
datasets. The data café therefore focuses on

rather than working with or interpreting the dat

» Various approaches to build support base throughout our process

Broader and tailored process facilitation — with residents or internal local
How does it work? government

=  Workshops — building sensors, data analysis, experimental design
*= Training — school programs, basic air quality education

= Participation — Local champions, learn-do-reflect, policy co-creation,
data café

= Impact — Living labs, pilot projects, citizen science

Set up a temporary bar with drinks & snacks at a p
inhabitants to freely walk in and out of the café. They c
local policy, the experiment & results. This setup al

, mitigating resistance to the introduced me
and gathering valuable input for flanking policies to re
effects.
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CityTRAQ’s Digital Twin c(%i,%

Behavioural change

Experiments in primary, secondary and higher education with educational packages
and students’ own experiments

Y[ JE1K Tiidaway from passenger cars
* Increas in Elai XA [ iidmodes by e Schoolomgeving Herzele

verbeteren met een schoolstraat?

LI\ [E 13 WA (o 1¥] o] [a-Xe] & dsT-Areported personal action perspectives +71%

DENK MEE, MEET MEE, VOLG MEE!

5. Wat is jouw ing van de schoolstraat? LD Copy

242 responses

150

& ’\;
100 ]
73 (30.2%) 7
50 k. 4 A
33 (13.6%)
21 (8.7%)
]
1 2 3 4

Wat vind jij van de tijdelijke schoolstraat in
de Burgemeester Matthysstraat?

<
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CityTRAQ’s Digital Twin
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= CityTRAQ tools:

m areadirect. . implementation

= convince both policy makers & citizens, [ = o0 0
making

= Challenges remain how we translate ins and outs:

= Weneedtofind| . = = that connect to citizens’ worlds
= A gap remains between how . andtheinput
models require
= People make simulations a reality: a means to an
end, set up processes and createal -
P Co-funded by
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