N

N

Towards an agent-based urban transport simulation for
the city of Casablanca
Ouidad Benhlima, Fouad Riane, Jakob Puchinger

» To cite this version:

Ouidad Benhlima, Fouad Riane, Jakob Puchinger. Towards an agent-based urban transport simulation
for the city of Casablanca. 2021. hal-03173205v1

HAL Id: hal-03173205
https://hal.science/hal-03173205v1

Preprint submitted on 18 Mar 2021 (v1), last revised 21 Nov 2022 (v2)

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-03173205v1
https://hal.archives-ouvertes.fr

24th EURO Working Group on Transportation Meeting, EWGT 2021, 8-10 September 2021, Aveiro, Portugal

Towards an agent-based urban transport simulation for the city of
Casablanca

Ouidad Benhlima®®, Fouad Riane®<, Jakob Puchinger®

“Systemes Complexes et Interactions Ecole Centrale de Casablanca, Morocco
bLaboratoire Génie Industriel, CentraleSupeléc, Université Paris-Saclay, Gif-sur-Yvette 91190, France
¢Faculty of Science and Techniques, Hassan 1er University, Settat, Morocco

Abstract

The urban public transport system in Casablanca, one of the major Moroccan cities, offers different alternatives. But the system is
not efficient enough. Transportation options are rather frustrating, time-consuming, and sometimes risky. Many residents experience
long and expensive commutes in often uncomfortable and unsafe vehicles through heavy traffic. In such a context, simulation can
help to support urban mobility decision-makers in the task of shaping transportation initiatives. In this paper, we focus on improving
the urban mobility system using an agent-based model. It offers the ability to capture and reproduce the mobility behavior of
commuters. We create an initial scenario that represents the actual urban situation in Casablanca city. It is developed by creating
synthetic populations and gathering other necessary data before integrating them into MATSim and running the simulation. This
scenario will serve as a baseline to implement and design new models in our area of study.
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1. Introduction

Casablanca, the largest economy in Morocco, is the most populated city in Morocco so far. The city has been
expanding outward over the last decades. It forms a part of a larger metropolitan area called the grand Casablanca
with 4,2 million inhabitants(1). During the period from 2004 to 2014, the population grew by 1.64% per year(1).
Along with this increase, there have been many interventions in the transportation system of Casablanca, making the
city an interesting case study for analyzing transportation policies and urban mobility. Like many emerging cities,
Casablanca faces mobility challenges as road congestions, traffic jams that occur during rush hours, air pollution
due to greenhouse gas emissions from many vehicles operating in the city, passengers crowding and waiting at the
transport stations, etc. The city offers different transportation options. Buses, run under Public-Private Partnerships,
are the most affordable transport option. However, they are over-crowded, unreliable, and in a state of disrepair.
Collective “white” taxis are a transport alternative adapted to demand. They can accommodate up to six passengers
providing the users with a cheaper solution. They are mainly used for transport between cities and from the airport.
They also play a major role in connecting neighborhoods in the outskirts of the city contributing to the improvement
of transport offers. Regular taxis, these, are more expensive. Despite the number of available transportation options,
their poor quality-of-service impacts negatively the experience of commuters and therefore the efficiency of urban
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mobility system (2), especially passenger crowding on the buses and artisanal taxis. The transportation sector remains
inadequate. To remedy this situation, the city has designed a broad program of investments by implementing a network
of four tramway lines. Yet, accessibility, critical to the quality of life and social mobility, remains an issue. The focus
is toward transport supply rather than on what transport options enable citizens to do get to their jobs/schools and/or
having access to various services and opportunities offered by the city.

The above description makes Casablanca an attractive case study for the application of agent-based simulation.
Urban simulation has been developed to help decision-makers better understand the urban area’s growth and thus
supporting them in the task of shaping transportation initiatives and alternatives.

Agent-based modeling (ABM) is a powerful approach that has been widely used in recent years including appli-
cations for transportation. ABM offers the ability to capture and reproduce the mobility behavior of commuters. It
is capable of modeling individual decisions and captures emergent phenomena(3) which is convenient because dif-
ferent transportation services coexist, and they are used in a competitive way. This helps in exploring the complex
interdependencies, feedbacks, and heterogeneities of the system.

2. Contribution

There are various city and regional level agent-based model applications around the world: Singapore scenario
(4), Santiago de chile scenario (5), Berlin scenario (6), Lisbon Portugal scenario (7), ile-de-France scenario (8)...etc.
The authors of the latter scenario, have pushed the boundaries of the knowledge in this area by creating an open-
source pipeline to create a synthetic population and running the simulation in fle-de-France. This scenario could be
extendable to other cities in France. To the knowledge of the authors, the only attempt to create a multi-agent scenario
in Morocco was for Rabat city (9).

In this paper, our objective is to reproduce the current urban mobility system in Casablanca. We adopt an agent-
based modeling approach. Our multi-agent model is implemented and tested on the MATSim microsimulation soft-
ware using the real road network of the study area retrieved from OpenStreetMaps(10). The simulations span across a
time range of 24 hours (from 7 am to 7 am) with a 1% sample out the population. We use MATSim, an open-source
agent-based transport simulation framework designed to simulate large-scale scenarios in reasonable computation
time.

The generation of the MATSim scenario consists of the creation of a synthetic population using demand data by
generating agents and assigning plans (demand) to them. Transit Schedule by converting GTFS (General Transit Feed
Specification) and Transit route network information which is provided by OpenStreetMap (OSM)(10). We integrate
synthetic population, Transit schedules, and road network into MATSim and launch the simulation.

We use population data from census data. They are persons within a zone with (age, gender, employment sta-
tus...) attributes. The Moroccan Census was held from September 1 to September 20, 2014, and conducted by the
Senior Planning Committee (HCP)(1). Facility data concerns homes, workplaces, schools, and shopping locations
(HCP(1),2010). Behavior data from travel origin-destination survey (ODS). It was conducted by casa transports(10)
between January and March 2018 using face to face interviews. People were interviewed about all trips and conducted
activities during one particular day. The sample size is 7019 households with a total of 22960 interviewees of which
51% of men and 49% women and 7,8 million trips per day. Public transport offer’s Data are derived from GTFS files
gathered from public transportation companies and the route network data is converted from OpenStreetMap(10).

3. Results

Our results propose the initial MATSim scenario for the city of Casablanca. This will be a guide for exploring
accessibility issues and multimodal public transport opportunities. In addition, this study will also conduct other
experiments where the influence of adding artisanal and future mobility components like autonomous vehicles on the
travelers’ demand will be considered.
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