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CONTEXTE SOCIÉTAL

• Mobilité urbaine vs. environnement 
et santé

• Interactions entre les politiques de 
mobilité et la répartition des 
expositions

Luc Schuiten – Les cités végétales



CONTEXTE SOCIÉTAL

Outils d’aide à la décision 
nécessaires pour :
•Évaluer les solutions de mobilité
•Intégrer les nuisances sonores et la pollution atmosphérique
•Prendre en compte la justice environnementale

Luc Schuiten – Les cités végétales

• Mobilité urbaine vs. environnement 
et santé

• Interactions entre les politiques de 
mobilité et la répartition des 
expositions



CONTEXTE SCIENTIFIQUE

• Approches standard pour l’évaluation des impacts

Pourcentage de la population exposée à des niveaux 
de bruit nocifs

Carte stratégique de bruit 
(réalisée avec NoiseModelling)

https://noise-planet.org/noisemodelling.html
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Ma et L. (2020). “Assessing personal noise exposure and its relationship 
with mental health in Beijing based on individuals’ space-time behavior”

• Négligent les variations temporelles des polluants



OBJECTIFS SCIENTIFIQUES & TECHNIQUES

Analyse de données : mobilité et expositions

Modèles open-source:
• Bruit & pollution atmosphérique
• Deux échelles spatiales d’intérêt : quartier & aire métropolitaine

Campagnes de mesures 

Cadre d’évaluation multicritères 
• Mobilité des agents / Indicateurs dédiés / Justice environnementale 
• Etudes de cas

Approche systémique pour évaluer l'impact de la mobilité 
urbaine sur l'exposition aux pollutions environnementales
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RÉSULTATS
4 chaînes de modélisation open-source :
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Methods

17

Agent-based transport models:

Individual-traveler who attempts to perform his daily activities

Synthetic population Activity plan

Households Agents Activity plans

eqasim.org

Eqasim

NoiseModelling

Multicriteria assessment
Metropolitan scaleMATSim

Trajectories of inhabitants

http://eqasim.org/
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Agent-based transport simulation

Modes:  car, public transport, bike, walk
Activities:  home, work, education, shop, 
leisure, others.
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Agent-based transport simulation Dynamic noise maps

Road traffic noise: LAeq,15-min Modes:  car, public transport, bike, walk
Activities:  home, work, education, shop, 
leisure, others.
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Profil d'exposition au bruit routier d'un agent simulé



Critical noise 
exposure areas

Population access to 
quiet areas

Everyday mobility into 
exposure assessment

Negative effects 
on health 
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Positive effects 
on health 

Leonardo 
Luquezi
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Positive effects 
on health 



Assessing critical exposure areas
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Noise map and number of agents in facilities exposed to critical 
noise levels (LAeq,15min >= 65 ) between 12:00 and 12:15  

a)  Definition of critical exposure:

Selected indicator:

LAeq,15 min >= 65 dB(A)

b)  Definition of critical areas:

Selected indicator:

Occurrence of critical exposure in a 
15-minute interval.

L.G. Luquezi al. 2025

Kloth et al. 2009, Hankach et al. 2024



Lyon Metropolitan Area application
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Model area: 
Lyon Metropolitan Area.
Population:
1.4 million inhabitants.
Synthetic population:
 100% sampling rate.
Study area: 
Lyon and Villeurbanne.
Period:
06h00  to 22h00

Model area, study area, and zoning grid of the agent-based framework of 
Lyon Metropolitan Area.

Homogeneous-grid: cell 200x200 meters

Introduction | Methods | Results: Critical exposure | Results: Quiet areas | Discussion | Conclusion



Temporal distribution of critical exposure occurrences by 
activity

31

Number of agents critically exposed to road noise (LAeq,15min >= 65dB(A))  by activity in the study area  

Introduction | Methods | Results: Critical exposure | Results: Quiet areas | Discussion | Conclusion
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Introduction | Methods | Results: Critical exposure | Results: Quiet areas | Discussion | Conclusion

Spatial distribution of critical exposures
Critical exposure areas between 06:00 and 22:00 segmented by activities

Totals : 4.55 M Totals : 2.23 M

L.G. Luquezi al. 2025



Critical exposures of young agents
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Critical exposure areas for agents with an age range of 0–15 years between 06:00 and 22:00 segmented by 
activity 

Introduction | Methods | Results: Critical exposure | Results: Quiet areas | Discussion | Conclusion

Totals : 0.52 M Totals : 0.61 M



Critical noise 
exposure areas

Population access to 
quiet areas

Everyday mobility into 
exposure assessment

Negative effects 
on health 
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Positive effects 
on health 



Metrics for quiet areas 
accessibility
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a) Eligible spaces : green spaces

b) Definition of quiet area:

Selected indicator :

● LAeq,15-min <= 50 dB(A)
● Minimum size of 100 m² 

c) Definition of accessibility:

Selected indicator:

● 'Within 5 minutes walk' 

Service areas of green space and its quiet 
areas for a 5-minute walk at 4.5 km/h 

Peris 2020, Martinuzzi et al. 2020 L.G. Luquezi al. 2025

12h00 - 12h15

Introduction | Methods | Results: Critical exposure | Results: Quiet areas | Discussion | Conclusion

 Python OSMnx



Lyon Metropolitan Area application
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Model area: 
Lyon Metropolitan Area.
Population:
1.4 million inhabitants.
Synthetic population:
 100% sampling rate.
Study area: 
Lyon and Villeurbanne.
Period:
12h00 to 14h00 (lunch break)

Introduction | Methods | Results: Critical exposure | Results: Quiet areas | Discussion | Conclusion

Open and green spaces and pedestrian network of the study area of Lyon 



Spatialization of accessibility 
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Temporal average of the no. of agents with access to a quiet area or to a green space between 12:00 - 14:00

Introduction | Methods | Results: Critical exposure | Results: Quiet areas | Discussion | Conclusion

30 % of moving agents 
with access

80 % of moving agents
 with access



Quiet areas with high accessibility  
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Green spaces ordered by temporal average of the number of agents with access to 
their current quiet areas between 12:00 and 14:00.

Introduction | Methods | Results: Critical exposure | Results: Quiet areas | Discussion | Conclusion



Cross-analysis: environmental impact and 
opportunities.

39

Temporal average between 12:00 and 14:00 of the number of agents 
critically exposed without access to at least one quiet area

Average: 100,000 M

L.G. Luquezi al. 2025
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PERSPECTIVES

#2 Affiner les études d’impact multidimensionnelles :
• Affiner les indicateurs utilisés

Nouveaux indicateurs : 
• Nombre d’individus exposés, toutes 

les 15 minutes, à des niveaux de bruit 
dépassant 65 dB(A) du fait du site de 
construction, excluant ceux déjà 
exposés à 65 dB(A) à cause du bruit 
de trafic



PERSPECTIVES

#2 Affiner les études d’impact multidimensionnelles :
• Affiner les indicateurs utilisés :

• Acoustique : indicateurs décrivant plus finement les environnements sonores
• Pollution de l’air : Taux d’inhalation



PERSPECTIVES

#2 Affiner les études d’impact multidimensionnelles :
• Affiner les indicateurs utilisés
• Proposer des représentations hybrides

vs.

Gao Y., Baclet S., Aumond P., Rumpler R., Can a. Temporal Resolution Dynamic Traffic Noise Modelling via Traffic Flow Stochastic Disaggregation, under review (Transportation Research part D.)



PERSPECTIVES

#2 Affiner les études d’impact multidimensionnelles :
• Affiner les indicateurs utilisés
• Proposer des représentations hybrides
• Déployer de nouvelles études d’impact :

• Questions de justice environnementale
• Scénarios de logistique urbaine, etc.
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