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1. Introduction  
Already in 20th century was as subject of city planning also determination of the basic amenities in 
a walkable distance. This topic was solved not only abroad [1], but also in our country [2]. Both  
models consider no more than a 5 minutes walk to basic amenities from each residence. Quite  
similar concept is the concept of a city of short distances which was popular especially in German-
speaking countries at the turn of the 20th century. Since year 2016, when Carlos Moreno published 
his first article about 15-minute city [3], has been more often applied the concept of 15-minute city. 
This concept differs from the concept of a city of short distances mainly by the threshold value that 
is declared by the name of the concept, but also more specifically defined basic human needs and 
preferred modes of transport. The 15-minute city model comes with a much more ambitious idea 
of providing basic human needs compared to the models and concepts detailed above, because this 
model counts with more amenities available by walk or by bike and also with longer time to reach 
these facilities by preferred mode of transport. The 15-minute city model according to Carlos Moreno 
[4] is based on the availability of six basic human needs. These needs are housing (≈ living),  
(≈ work), food (often replaced by commerce), health (also confused with a more complex set of care 
≈ care; of which health is a part), education and culture and leisure (often replaced by entertainment 
≈ entertainment), which should be accessible within 15 minutes by walk or by bike. But is it this 
idea realistic?  

 
2. Materials and methods  
The research work builds on my diploma thesis, which theoretically and analytically dealt with the 
city of short distances. The follow-up works consist of the survey of theoretical concepts of the  
15-minute city with focus to clarify each part of the basic definition. Due to the diversity of works 
and sub-themes in relation to the theme of the 15-minute city, a similar interpretation by two  
or more authors was considered theoretical agreement. The theoretical research was also  
supplemented by a hypothetical confrontation of the considered framework of the maximal airy  
distance of the 15-minute city and the standardized values of the summary research doc. Šindlerová, 
which were the basis of the methodology [5]. 
 
3. Results  
Due to the time limitation of 15 minutes availability of basic human needs by walk or by bike, the 
authors [6, 7] conclude that the basic unit of the 15-minute city concept is a district/neighborhood 
with only a limited amount of amenities. Within this unit, it is only possible to consider a 15 minutes 
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bike ride would no longer be walking, because 15 minutes of cycling equals more than 15 minutes 
of walking, which is not in accordance with the maximum time limit. The range of this unit in meters 
corresponds to the lowest and highest detected average walking values. The lowest value found 
matches 3,6 km/h [6] – generally the average walking speed of a person regardless of age, fitness 
and weather (approx. 900 m) and the highest value found matches 5,15 km/h [7] - during dry,  
summerlike, road conditions, the average walking speed of adults (approx. 1300 m). Nevertheless, 
according to basic definition of the concept of 15-minute city is necessary to reflect the walking 
value of the slowest part of population, because within this concept it is necessary to ensure time 
availability for all their residents.  
       When we focus on individual daily needs, then there is a theoretical conformity [6, 8, 9, 10] 
about the unavailability of work and higher education within 30 minutes of travel, let alone the  
necessary 15 minutes. In the case of the remaining devices for basic human needs, their need  
is already based on the standardized values of the required physical availability. However, this  
required physical availability is often stricter than the considered 15 minutes limit. In many cases, 
the establishment of a given device is conditioned not only by the need for its physical availability, 
but also by other criteria. For example, Rogers [1] states that higher residential density provides 
greater amount of public amenities to be located within walking distance and conversely lower  
residential density will not disturb the required quantity. However, he adds that the optimal level 
of density is dependent on individual local conditions. If these criteria were not met, then the  
considered unit of 15 minutes of the city would not be covered by the required amount of the given 
amenities according to the relevant standardized values. It follows from the above that in such  
a case not all residents would be guaranteed the declared availability of all basic human needs. 

 
4. Conclusions  
The concept of a 15-minute city represents only a limited idea of providing basic human needs.  
However, even this limited idea is not uniformly graspable. Not all districts have sufficient conditions 
for all daily needs according to the concept of 15-minute city. In this case the concept of 15-minute 
city cannot be used as a flat rate. This conclusion was detected also in the diploma thesis [11].  
The results of the analysis pointed to the fact that each of the locations fulfils different attributes  
of short-distance cities. In this regard, for precise clarification, he should focus primarily on  
commercial amenities, because these amenities are conditioned primarily by the economic need 
for efficiency. Furthermore, this primary focus should be narrowed down to equipment, which will 
always be needed given the socio-demographic situation, namely health and social care. 
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1. Introduction  
This study is part of two doctoral research projects: on the one hand, on planning through  
accessibility, to increase proximity to amenities and reduce the car's share of daily mobility, and on 
the other, on the daily travel experience of public transport users. This paper presents the results 
of a multi-scale analysis of accessibility in the Rabat-Salé area of Morocco. Several theoretical and 
methodological issues justify the choice of this study area and place it in the context of broader  
academic and operational research programmes. Firstly, this study draws on the concepts of the 
‘15-minute City’ and ‘walkability’ [1]. These approaches are still relatively unexplored in the context 
of Moroccan cities, and more broadly in that of North African cities. In many respects, urban planning 
in the Rabat-Salé conurbation is representative of the main cities in this geographical area:  
combating heat islands, managing dense informal housing, developing new towns on the outskirts, 
balancing the distribution of urban facilities in a context of strong urban and demographic growth, 
improving public transport infrastructure and promoting active modes of transport. Against this 
backdrop, the conurbation has embarked on drawing up a Sustainable Urban Mobility Plan (PMUD) 
to plan its mobility system for 2040 [2]. The core of the region's public transport offering is the  
tramway network, which has been in service since 2011. Two lines currently link the cities of Rabat 
and Salé, serving the main districts at the heart of the conurbation, and are set to be significantly 
extended to serve outlying areas by 2030. Our study therefore takes place in a context of  
major planning challenges, requiring a multi-scale approach due to the diversity of the urban areas 
concerned and the issues addressed. For this reason, a significant methodological contribution  
of our study lies in the use of Fractalopolis analysis software, currently under development. This 
software, based on the principles of fractal geometry, enables us to measure the accessibility of an 
area's amenities by taking into account the hierarchical and complementary organisation of its  
various centres [3]. While several studies have already been carried out using Fractalopolis on 
French and European cities, this is the first time the software's accessibility model has been applied 
in a non-European context. This study gives concrete expression to our thoughts on the software's 
adaptability to other cultural and socio-spatial contexts. The reproducibility of the methodology for 
the Rabat-Salé area has also been made possible by the emergence of global databases. Through 
this contribution, we hope to present a set of open data that will facilitate research into urban  
mobility and spatial planning for a wide range of areas. 
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2. Materials and methods  
2.1. Methods 
The study is based on two main stages of analysis, representing the multi-scale nature of our  
approach. The first stage involves an overall measurement of accessibility to amenities in the  
Rabat-Salé area, based on the organisation of its urban and commercial framework. The second 
stage is based on a more detailed understanding of accessibility indicators in the districts served 
by the tramway. 
 
2.1.1. Global scale 
Using the Fractalopolis methodology, we carry out an initial phase of diagnosing the area by  
measuring accessibility to amenities according to the organisation of the various urban centres. 
The first step is to understand the polycentric nature of the area and the spatial hierarchy that exists 
between the different polarities. Using the urban system we have constructed, we can identify the 
main areas of the conurbation from which we will measure levels of accessibility. This measure  
of accessibility is based on various indicators: the selection and classification of the different types 
of points of interest (POIs) used for the study, the choice of preferred access distances according to 
the type of POI and the frequency of use by the population. The POIs considered for this study are 
shops (grocery shops, supermarkets, coffee shops, pharmacies, etc.), services (nurseries, schools, 
sports facilities, health services, etc.) and green and leisure areas (parks, forests, beaches, etc.). 
With around thirty types of POI selected and geolocated in the form of points, the database used  
is particularly rich for this study area. 
 
2.1.2. Local scale 
As part of the preparation of the PMUD, we wanted to expand on existing knowledge of the urban 
characteristics of the areas served by the tramway and their integration with the rest of the  
Rabat-Salé conurbation. By focusing on the neighbourhoods around the tramway stations, the aim 
was to assess the level of walkability of these areas and their interactions with the public transport 
network. Our analysis therefore focused on a detailed analysis of accessibility to the POIs around 
the stations and in the rest of the city. We also focused on a number of indicators associated  
with the territorial design of these spaces (jobs, land use, pedestrian network, etc.). To  
calculate multimodal accessibility combining walking and trams, we used the open source tools  
OpenTripPlanner [4] and r5r [5], via the R environment. These tools can be used to calculate journey 
times and estimate accessibility to POIs via different types of location-based measures. This  
methodology required the use of GTFS (General Transit Feed Specification) data from the Rabat-
Salé tramway network, which cross-references itineraries (organisation of routes and location  
of stops) and vehicle timetables. 
 
2.2. Materials 
The main GIS data used and their sources are shown in Table 1. The use of open and recent data 
has been favoured wherever possible, to facilitate the reproducibility of the methodology. Similarly, 
the preference for global spatial data may favour applications over a wide variety of territories. 
QGIS Desktop 3.32 software was used for GIS processing. 
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Table 1. Principal data used in the study 

 
3. Results  
The first contribution of this study is the formalisation of Rabat-Salé's ‘urban system’, reflecting the 
multi-scale organisation of its urban and commercial frameworks. Accessibility levels to shops,  
services and green spaces were estimated and indexed according to the different urban polarities 
identified. There is a disparity in scores between neighbourhoods, particularly between the heart 
of the conurbation and non-regulated built areas. It is therefore possible to identify areas that  
are suitable for future development, taking into account these assessments and the PMUD's  
recommendations. A detailed analysis of the areas served by the tramway provides a precise  
diagnosis of the nature of urban development and the potential for walkability and multimodal  
accessibility in these areas. This paves the way for more in-depth studies on the relationship  
between urban planning and transport in the Rabat-Salé conurbation, particularly with regard to 
the future development of its mobility system.  

 
4. Conclusions  
The contributions of this study are important in several respects, both in terms of improving specific 
knowledges of the study area and in the wider development of new theoretical and methodological 
thinking on the measurement of urban accessibility. This is an interesting contribution to the  
application of the ‘15-minute City’ concept in the urban and socio-cultural contexts of a North African 
metropolis. This application of Fractalopolis is also an important step in developing the  
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operationality of the software and the reproducibility of its methodology. Finally, we hope to  
contribute to the dissemination of the latest innovations in the field of existing open geographic  
data on a global scale. 
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