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New concepts and tools to assess proximity accessibility of territories 

Paris en commun, Micael - Urban Mobility Next 9, 
EIT Urban Mobility Munich, 2022  

6t-bureau de recherche, Territoire des courtes distances, 2022 Aupa., La ville des courtes distances, 2022

Lanza, L. C., Paola Pucci, Giovanni., IAP Index, 2022 Gaglione, F., Gargiulo, C., & Zucaro, F., Service area analysis, 2023



URBALYON, 2009, L’inter-Scot de l’aire métropolitaine lyonnaise.

R. Steuteville, Hierarchy of centers for the 15-minute city – City of Portland, www.cnu.org, 2023

Challenges of multi-scale analysis for spatial planning 

http://www.cnu.org/


❑ Respects the hierarchy of needs 

➢ by a hierarchical organization of "urban" amenities 

➢ ensuring good accessibility to amenities according to 

the hierarchical levels, reduces car use and trip lengths

❑ Preserves biodiversity and avoids heat islands by

➢ a linked hierarchical system of green areas avoiding 

their fragmentation and that of urbanized areas

➢ a good accessibility to the different types leisure areas

➢ the green corridors across scales for cooling urbanized 

areas

➢ allowing to install suburban agriculture

Goals of the Fractalopolis conceptThree modelling entries 

The Fractalopolis software

https://sourcesup.renater.fr/www/fractalopolis/ : Open source software of spatial simulation (Java version) by P. 
Frankhauser, O. Bonin, G. Vuidel, C. Yamu.

The land use 

model

The housing 

model

The accessibility 

model 

❑ Priorize the public transportation

https://sourcesup.renater.fr/www/fractalopolis/


The Fractalopolis software

Metropolitan scale : Ile-de-France 
Region / Local scale : 
1a - Est-Ensemble, O. Bonin et al., 
2020 
2b – Marne-La-Vallée, X. 
Lehmann, 2023

Metropolitan scale :  Pôle 
métropolitain Nord Franche-Comté / 
Local scale : Belfort
X. Lehmann, 2024

Metropolitan scale :  Grand 
Besançon Métropole / 
Local scale : Besançon. 
J.-P. Antoni et al., 2014

Metropolitan scale :  
Lyon conurbation
P. Frankhauser, 2012 

Metropolitan scale :  Vienna-Bratislava 
metropolitan area / 
Local scale : Bruck an der Leitha
C. Yamu, P. Frankhauser, 2015

Metropolitan scale :  Sardinia / 
Local scale : Cagliari
C. Garau, P. Frankhauser, 2024

Metropolitan scale :  Rabat-Salé-
Skhirat-Témara conurbation
Local scale : Rabat-Salé 
X. Lehmann, 2024

French context International applications

https://sourcesup.renater.fr/www/fractalopolis/ : open source software of spatial simulation (Java version) by P. Frankhauser, 
O. Bonin, G. Vuidel, C. Yamu.

https://sourcesup.renater.fr/www/fractalopolis/


The Fractalopolis methodology



Marne-la-Vallée (The Greater Paris Metropolis, Ile-de-France Region)

New town territory, TOD principle, strong polarization by some amenities: university, train stations, 

motorways, shopping malls, etc. Based on the 15min city and 20min territory

1. Analysis of urban planning documents 
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Rabat-Salé urban area (Rabat-Salé-Skhirat-Témara conurbation)

Dense urban centre (Medina), neighbourhoods with unregulated urbanisation (shantytowns), 

structured tramway network, major river valley and green belt.

1. Analysis of urban planning documents 
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- SCoT de Marne et Gondoire, 2020

- PLUI Grand Paris Grand Est, 2021

- PLU communaux

- ANCT and INRAE studies on 

centralities, 2020

- Atlas of city centres, FNAU, 2023

- Schéma directeur de la région Île-de-

France environnemental (SDRIF-E) 2040

- IPR report on Greater Paris, 2021

- INSEE data (Bassins de vie)

- Geoportal of the « Observatoire des 

territoires »

- APUR study to draw up unified 

development plans for Rabat and Salé, 2009

- Architecture and urban planning student 

projects (INAU et ENA de Rabat)

- Rabat-Salé Urban Agency Geoportal

Rabat-Salé-Témara Conurbation Ile-de-France Region
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1. Analysis of urban planning documents 

Regional Planning

Local Planning

- Plan de Mobilité Urbaine Durable 

(PMUD) 2040

- SOAP de Rabat-Sale-Skhirat, 2011

- SDAU 2040 Rabat-Salé-Témara, 2015 

(inachevé)
- Rabat-Salé Urban Agency documents

Rabat - Salé Marne-la-Vallée

• References



1

2

3

4

2. Needs and practices of the population
• Types of shops and services, frequency of use, Accessibility distance threshold

• land use planning standards an important role in classifying shops and services

Reference : 

- AREA, 2016, Référentiel de programmation des équipements publics et privés d’intérêt général. Ministère de l’Urbanisme 

et de l’aménagement du Territoire, Direction de l’Urbanisme, Royaume du Maroc.

- Bonin O. et al., 2020, Projet SOFT : Sobriété énergétique par les formes urbaines et le transport. [Rapport de recherche] 

ThéMA, UMR 6049; Institut pour la Transition Energétique, Efficacity; LVMT.

Reference  :  Madec, P. et al., 2008, 

Le bio-îlot et la ville de la pantoufle. in Ecologik N° 5
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2. Needs and practices of the population

Type of equipment, by number of users and frequency of use 
in Bordeaux (France)

Types of shops preferred by consumers in Rabat
(% of respondents frequenting shops)

• Percentage of amenity users

Grocery shop Marjane 
(Supermarket)

Souks Supermarket 
(Carrefour 

Market, Acima)

BIM
(Superette)

Wholesaler, 
semi-wholesaler

Reference : 

- A’urba, 2017. L’accès aux commerces et équipements de la vie quotidienne ; Résultats d’une enquête

quantitative sur les usages et attentes des habitants dans l’aire métropolitaine de Bordeaux. Rapport

d’étude.

Reference : 

- Es Saddouni, T. A., 2015, Analyse des lieux d’achat des ménagères d’El Jadida, 

Rapport de stage 5e année, HEC Rabat. From : Amine, A., Gallouj, C., 2021, 

Consommateurs et pratiques de consommation au Maroc. L'Harmattan.



3. Building the database
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Footprint and buildings height

Number of housings

Shops and services

Leisure and access to green spaces

Green spaces

Train / tram lines and stations

BD Topo 2024 / National 
Buildings Database

INSEE - Recensement 2020 -
Base infracommunale

Base Sirene 2024 / Permanent 
Equipment Database INSEE 2021 

BD Topo 2024 / Datasets Institut 
Paris Région 

BD Topo 2024 / Datasets Institut 
Paris Région 

BD Topo 2024 / OpenStreetMap 2024

Google-Microsoft Open Buildings    
/ GHS-BUILT-HR2023A

Population census (RGPH) 2014 - by 
arrondissement

Google maps / Géoportail de l’AURS

OpenStreetMap 2024

OpenStreetMap 2024

OpenStreetMap 2024

Rabat - Salé Marne-la-Vallée

World open databases



4. Delimiting study area, number and position of subcenters 
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1 – Buildings and municipal boundaries / 2 – Delimitation of the study area / 
3 - Iterative Function Systems (IFS) : the choice of number of subcenters / 4 –

Positioning of centres in relation to buildings



4. First step of analysis: the regional scale
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Ile-de-France Region Rabat-Salé-Témara Conurbation 

Theoretical 
pattern

Marne-la-Vallée



4. Second step: The local scale - Fractalopolis Space System
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Theoretical 
pattern

Rabat - Salé Marne-la-Vallée



4. Rules for calculating access performance for each centre

1) Shops and services : 
frequency of use

2) Types of shops and 
services

3) Percentage of users by 
amenity (+ by frequency 
of use category)

4) Accessibility distance 
threshold

5) Results : Accessibility 
scores 
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4    Daily 2    Monthly

1    Rare
3    weekly

1

2

3

4

4. shops and services : categories according to frequency of use
• For Marne-la-Vallée



4/ Results of accessibility measurements
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Intermediate scale Local scale

• Accessibility scores for shops and services, by level of spatial scale (Marne-la-Vallée)

The score tends towards 1 when the level of accessibility
is good and towards 0 when it is poor.
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4/ Results of accessibility measurements

• Accessibility scores for shops and services, by frequency of use category (Marne-la-Vallée)
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4    Daily 2    Monthly3    weekly

4/ Results of accessibility measurements

• Accessibility scores for green spaces and leisures, by frequency of use category (Rabat-Salé)

Types : Recreation ground / Playground / Park Type : Forest Type : Beach



C. Regrain, P. Frankhauser, ThéMA, 2022

Conclusion and next step

« Fractalopolis: from Java to QGIS » : New indicatorsFuture scenarios

Presentation and collaboration with urban planners

- Forecasts on the future 
development of the study areas 
(with UrbanSimul tool)

- Opening times for shops and services
- Assessing the profitability of amenities

- A QGIS plugin version is currently 
being programmed
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