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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).
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Commuting networks

Dally (weekly] flows of people travelling from a place of
residence to a different working place.
This phenomenon concerns half of the world population!!!
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spatial embedding:
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The modeling approach

FROM AVAILABLE TO ORIGIN-DESTINATION TABLES
Why do we AGGREGATE DATASETS:
heed * Total number of In-commuters [s'n]
models?

* Total number of out-commuters (s

Gravity model:
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Problems:
The traffic of commuters between two 1- Lack of a rigorous derivation (what is the form of the deterrence function?]
_ o NTY 2- Many parameter to calibrate not associated to any geographical or social
places | and ] depends on: NI Nj characteristics of the case study

 population of the residence place,
 population of the working place,
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A new Individual based morphogenetic model

All the individuals make a compromise between the job offer in each location

and the distance between the residence and the location.

To each node are
associated:

1-s°t individuals

looking for a job[out-

commuters]

2- s'" jobs available

(In-commuters]
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1- Random choice of a residence | place with at least one

Temporal evolution

available out-commuter (s>

3- Random choice of the working place with probability:

4- Update of the node quantities: s"~, : g%t~
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Calibration: 06

Calibration with the 8 minimizing the Kolmogorov- 0.5
Smirnov distance between the Q (4

real and the generated distance distribution Qﬁ 03k

Dis(8) = sup| P44 (d) - P2 (d, B)

Validation:
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The Datasets
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UNIVERSALITY PROPERTIES OF THE PARAMETER
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The parameter can
be fixed in an
endogenous way
as a function
of the average surface
of the locations

Comparison with the radiation model

he traffic of commmuters between two places
does not depend direct
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Simini, F., M. C. Gonzalez, et al. (2012).
"A universal model for mobility and migration

patterns." Nature 000: 1-5.

ation In a circle centered In
residence place (l) and with radius d
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Universal Model of Commmuting
Networks." PLos One /7(10).

This study has been developed in the framework of the PRIMA project (EU /7th framework programme].

Prototypical impacts of multifunctional Activities in rural municipalities




