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Universality laws in commuting flows

We propose an individual based model to generate commuting networks from data giving numbers of in and out commuters of every locations of a region. It is

inspired from the gravity model. We exhibit from the calibration of 80 various case studies that the only remaining parameter can be suppressed since it follows
a law depending on the average surface of the locations. We compare our model to the only one other universal existing approach (Simini et al, 2012) at various
scales. We show our model performs better for small locations (in terms of surface and/or number of inhabitants).

Commuting networks

Dally (weekly] flows of people travelling from a place of
residence to a different working place.

The modeling approach
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All the individuals make a compromise between the job offer in each location
and the distance between the residence and the location.
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The Datasets
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Calibration: 06

Calibration with the 8 minimizing the Kolmogorov- 0.5
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UNIVERSALITY PROPERTIES OF THE PARAMETER
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Comparison with the radiation model

he traffic of coommuters between two places
does not depend directly on the distance but only
on the cumulative population in a circle centered In

he residence place (1) and with radius d
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Simini, F., M. C. Gonzalez, et al. (2012).

"A universal model for mobility and migration
patterns." Nature 000: 1-5.
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Comparison between the observed (Census] and the simulated (model) non-zero : "
flows. Grey points are the scatter plot for each pair of units. The boxplots (D1, Q1, Ga PglUlD, G. Deffuant [201 2] A
(2, Q3 and D9] represent the distribution of the number of simulated travellers in : :
different bins of number of observed travellers. The blue circles represent the Universal Model of Commutlng
average number of simulated travelers in the different bins. Plots (c] and (f): Networks." PLoS One 7[’| D]
Commuting distance distributions (km)] (i.e. Probability for a commuters of the region

to commute at a distance d). The blue line represents the observed data, the red
one the results of our model and the green one the results of the radiation model.

This study has been developed in the framework of the PRIMA project (EU 7th framework programme):Prototypical impacts of multifunctional Activities in rural municipalities




