Towards multi-scalar models for the co-evolution of
transportation networks and territories
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The intricate relations between transportation networks and territories, at multiples scales, has fed numerous
open questions such as the potential existence of structuring effects of networks [Offner, 1993]. [Raimbault, 2018a]
explored these interactions from the point of view of co-evolutive dynamics, aiming at modeling these. In particular, [Raimbault, 2018b] introduced a co-evolution model at the macroscopic scale for systems of cities with
abstract networks, whereas [Raimbault, 2018c] developed a morphogenesis model at the mesoscopic scale,
capturing the co-evolution between road networks and the population density grid. The processes included in
models depend naturally on the scale. This communication aims at showing the necessity of a multi-scalar
approach for a more accurate account of these co-evolutive dynamics. We introduce first a physical implementation of transportation networks into the macroscopic model, with a description of networks with a 1km
spatial resolution, whereas the typical range of application of the model is around 1000km. Systematic explorations of the model on synthetic data using the OpenMole software show that even with the same processes
for network growth, qualitative behavior fundamentally differ. In particular, co-evolutive dynamics are more
difficult to characterize in the hybrid scale models, recalling results obtained by [Raimbault, 2018a] with the
SimpopNet model [Schmitt, 2014] which has a similar structure. Calibration on the French system of cities
with the objective of population and distance matrices accurateness gives mitigated results in comparison to
the original model, but however witnesses fit improvement on several temporal calibration windows. These
results suggest that the hybrid model would be closer to the actual complexity of these dynamics, as it was
shown by [Raimbault, 2018b] that co-evolution is indeed difficult to characterize empirically for the French
system of cities with railway network data. We finally discuss from a theoretical point of view what would
be the advantages of a multi-scale coupling of the macroscopic and the mesoscopic model (including for example a more operational character, more accurate conditioning of local dynamics by exogenous parameters
determined at the macroscopic scale, a better grasp on spatio-temporal non-stationarity) and present different
modeling alternatives that could be followed to achieve this coupling.
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