FF4EuroHPC Success Story

Al-Aided Wind Flow
and Gas Dispersion Simulations in Cities

Organizations

Bettair Cities S.L. is a Spanish SME focused on deploying hyper-local
real-time air quality monitoring networks in cities that identify the sources
of pollution street by street to provide actionable information to the
different stakeholders.

Barcelona Supercomputing Center was established in 2005 and serves
as the national supercomputing facility. Its mission is to research, develop o
and manage information technologies to facilitate scientific progress.
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The Challenge

Air pollution is the single largest environmental health risk in Europe and a major cause of premature
death and disease. Urban air quality is influenced by complex atmospheric dynamics, urban geometry,
land use, and traffic patterns, leading to very different pollutant distributions at microscales. Some air
pollution is windblown from outside the city, but most urban air quality problems are hyper-local, i.e. at
street level and within meters of their source. As a consequence, any high-accuracy air quality map
needs to use either a very dense network of sensors that measures pollution in real-time (which is very
expensive) and/or high computational resources to process the data and model the distribution of
pollutants with high spatial and temporal resolution. The goal of this experiment was to reduce the
computational cost of air quality simulations in urban environments and to give Bettair Cities access to
affordable and accurate state-of-the-art real-time air quality modelling tools.
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Technology used:
CFD Simulation

The Solution

Using 30 3D models of 1tkm? areas of real urban geometries from European capitals as a basis, a
dataset of approximately 30,000 256m by 256m areas was built. These urban geometries were then
used to perform CFD simulations of the wind flow for three different wind directions and the pollutant
dispersion generated by traffic with a high spatial resolution.

Deep Neural Networks were then trained to learn the results of these simulations at different heights.
Using these Al models, simulations of new urban geometries can now be performed instantaneously
with high precision and fewer computational resources. These models have been added to Bettair's
platform to provide information about air quality and local emissions in real time.



