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Reviewed paper

Gogousou, I., Canestrini, M., Alinaghi, N., Michail, D., and Giannopoulos, I. M.: The Impact of Traffic
Lights on Modal Split and Route Choice: A use-case in Vienna, AGILE GIScience Ser., 5, 4, https:
//doi.org/10.5194/agile-giss-5-4-2024, 2024

Summary

The paper investigates the impact of different traffic light waiting times on individuals’ choice of trans-
portation mode (e.g., bicycle, bus, car, etc.). The calculations of this study are based on Open Street
Map (OSM) data analysed with Dijkstra’s algorithm. The data, code, and intermediate results have
been made publicly available by the authors under permissive licenses (CC BY 4.0 and MIT). For the
purposes of this reproducibility review, we verified the functionality of all scripts and the reported results
in Figures 1-5 and in Table 2. The reproduced results were in accordance with the reported results and
therefore the reproduction of the paper is considered successful.
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Reproducibility reviewer notes

Data and code sharing

The data, code, intermediate results and documented instructions to reproduce this paper have been
made publicly available at the following link https://doi.org/10.48436/4vdha-wy832. The authors have
licensed all data files under CC BY 4.0 and all software under MIT License. The materials are packed as a
single .7z file, which contains a README file and four directories: Code, Data, Results and Visualizations.
Under Code can be found seven Python scripts that are responsible for the data transformations in
the computational pipeline of this paper. Under Data are all the data files (in .csv or .p format)
which are necessary to run the aforementioned scripts. Under Results are stored the results of the
different computational steps, which are also provided by the authors and make possible the independent
reproduction of different steps of the workflow. Under Visualizations can be found a Jupyter notebook
which creates the figures of the paper under the Results section.

Computational environment

The Python environment for the reproducibility review was created in accordance with the instructions
for the Python version and the most important libraries in the README file. We created a Python
version 3.8.10 environment and installed all libraries and external packages using pip 20.0.2. The installed
package list is exported as a separate file and can be found under the name reproduced/requirements.txt
in the OSF repository of this report.

Runtime

The execution of routing.py script was exceptionally intensive for the available computational resources
of the reproducibility reviewer, taking over 16 hours to complete for each traffic light penalty time. For
this reason, this part of the analysis was run as a sample for two of the five different penalty times
to confirm a fully reproducible pipeline. The rest of the scripts could be executed within a reasonable
amount amount of time based on the intermediate results provided by the authors. The hardware on
which the reproduction was run consists of 15.0 GiB of memory and an i7-1185G7 @ 3.00GHz × 8
processor. The operating system is Ubuntu 20.04.6 LTS. The reproduced route files that are created
after running routing.py and subsequently filter.py are uploaded in the OSF repository of the this report
under reproduced/Results/routes.

Reproduced table

Table 2 is calculated with the calculate_percentages.py script by manually altering the waiting time. For
waiting times of 10 and 30 seconds, the calculations were based on the reproduced results, and for the
remaining waiting times, on the intermediate results provided by the authors. The small differences in
some of the values could be due to rounding. The reproduced table is as follows:

Table 1: Corresponds to Table 2 of the paper

10s 30s 60s 90s 150s
Bus 7.29% 8.92% 12.50% 14.50% 17.37%
Walk 0.58% 0.73% 1.20% 1.61% 2.12%
Bike 8.89% 9.03% 9.79% 10.79% 12.28%
Car 81.12% 77.83% 68.70% 61.56% 51.74%
Tram 0.17% 0.23% 0.56% 0.95% 1.46%
Subway 0.86% 1.67% 3.84% 5.52% 7.50%
Train 1.09% 1.59% 3.41% 5.07% 7.53%
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Reproduced figures

Figures 1-5 of this paper are produced with the Jupyter notebook traffic_lights_plots.ipynb, which can be
found under the folder Visualizations. Similarly to the reproduction of the table, we used the reproduced
results for 10 and 30 seconds and the intermediate results provided by the authors for the rest. For
the reproduction of Figure 4, which involves the aggregation of OSM tags along the studied routes, we
used only the penultimate results provided by the authors. There are no remarkable differences observed
between the original and the reproduced figures.

Figure 1: Corresponds to Figure 1 of the reproduced paper

Figure 2: Corresponds to Figure 2 of the reproduced paper

Communication with the author

All necessary communication was done with the first author, who always responded promptly and was
willing to help. The file structure and the material organization made the reproduction steps easy to
follow. The first author needed to update the materials two times in order to provide the Jupyter
notebook for reproducing the figures of the paper and to fix some bugs. The first two versions provided
files and calculations for additional parameters (namely length and energy), but were omitted in the final
version, as they were not relevant for the results presented in the paper under review. The README
file was not updated accordingly. The materials were shared through the data repository of the academic
institution of the first author and had to be reviewed internally before they were made publicly available,
something that induced delays in the process of the reproducibility review.
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Figure 3: Corresponds to Figure 3 of the reproduced paper

Figure 4: Corresponds to Figure 4 of the reproduced paper
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Figure 5: Corresponds to Figure 5 of the reproduced paper
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