Extracting knowledge from simulation models: trends and
perspectives from the viewpoint of quantitative geography
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The role of simulation models in the production of knowledge has significantly shifted in recent years,
accompanied with a transformation of practices, including methods and tools. This presentation aims
at describing these mutations from the point of view of theoretical and quantitative geography. We first
survey the current trends and explicit the positioning of OpenMOLE’s philosophy within these. A citation
network mapping helps situating it in the broader context of computational science. We then propose a
grasp on some future perspectives, by detailing examples of crucial research questions on simulation models
in geography that remain open, including in particular, first generic issues such as (i) the development
of multi-modeling techniques that explicitly account for overfitting for simulation models; (ii) a better
understanding of model coupling (iii) the development of adaptative direct and inverse mapping methods;
(iv) a better handling of stochasticity in “real-world” models; and secondly issues which are more specific
to spatio-temporal models, such as (v) the understanding of spatio-temporal non-stationarity, possibly
through the intermediate of limit links between agent-based approaches and system dynamics approaches;
and (vi) methods to generate synthetic spatio-temporal data to be used for broader sensitivity analyses.
We finally describe an epistemological framework integrating several of these issues, which applies Giere’s
perspectivism to the effective coupling of simulation models, and that we call “applied perspectivism”. This
framework should foster the development of integrative theories through the coupling of perspectives, and
therefore of models.



