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Real-time ensemble data assimilation for urban wind simulation using GPU
supercomputers
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We proceeded the development towards the ensemble data assimilation for
urban wind and pollutant dispersion with several meter resolution based on the lattice Boltzmann
method. First, we implemented the ensemble calculation with MPI to systematically increase the size
of ensembles into over 100. Using this code, we evaluated the ensemble statistics, and found the
following: (1) The histogram of wind speed follows a Gaussian distribution, but the histogram of
pollutant concentration does not show a Gaussian distribution, but a log-normal type distribution
with values near zero appearing frequently. (2) Evaluation of the covariance of the wind speed
showed that, the several meters-resolution urban wind simulation requires the data assimilation with

the time-averaged values of wind speed rather than the instantaneous values.
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