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Development of data assimilation method for urban wind LES with higher
resolution than that of measurement
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To investigate the applicability of data assimilation to the LES based on
the lattice Boltzmann method, we introduced a highly accurate data assimilation method, the local
ensemble transform Kalman filter (LETKF). We proceeded the optimization and the validation of the
implementation of the data assimilation.

As the optimization of the implementation of the LETKF, we developed a GPU-oriented eigenvalue
solver library, and we optimized the MPI communication of the ensemble data.

To validate our implement, data assimilation experiments for 2D isotropic turbulence and turbulent
flow around a 3D cylinder. In both cases, good accuracies were obtained with the sparse observation,
where the number of observation points is several orders of magnitude smaller than the
computational grid.
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