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Armand de Villeroché* 1, Vincent Le Guen 1, Rem-Sophia Mouradi 1, Patrick Massin 1,
Marc Bocquet 1, Alban Farchi 1, Sibo Cheng 1, Patrick Armand 2
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Abstract
Urban and industrial areas are vulnerable to accidental releases of pollutants. To accurately determine the pollu-

tant’s plume position and affected areas, it is essential to understand the atmospheric flow around the affected site. 
This flow c an b e p recisely c omputed u sing C omputational F luid D ynamics ( CFD). H owever, C FD c omputation is 
expensive and slow, making it unsuitable for emergency response. Machine learning offers a promising alternative 
as it is usually much faster, but must first be t rained on CFD-generated d ata. In this s tudy, we propose a  database 
of atmospheric simulations with varying meshes and atmospheric stability conditions. Meshes are built by randomly 
sampling buildings and placing them in space. For each mesh, values of the Monin-Obukhov length and of the ground 
roughness are sampled, leading to different turbulent regimes and overall trajectory behaviors. We then train a Mesh-
GraphNet (MGN) on this database. The performance of the trained neural network on unseen scenarios with different 
initial conditions has been evaluated in this study.
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