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Numerical simulations of a developing turbulent boundary layer over the 23 wards of Tokyo were
performed using the lattice Boltzmann method in conjunction with a large-eddy simulation (LES) model.
The computational domain spans 35 km x 35 km in the horizontal directions and is partitioned into 17
subdomains along the spanwise direction. Independent simulations for each subdomain were conducted
on the TSUBAMES3.0 supercomputing system. The largest subdomain covers a horizontal area of 2.5 km
x 32 km and is discretized using uniform cubic grids with a resolution of 2 meters. The simulation results
reveal that the mean wind speeds near the ground in urban areas are primarily governed by the plane area
index, rather than by the aerodynamic roughness length. Moreover, the influence of the developing
boundary layer becomes negligible beyond a few kilometers from the inlet. These findings indicate that
the local flow characteristics are predominantly determined by the surrounding urban morphology and are
largely unaffected by upstream structures or the flow conditions in the upper atmospheric layer.
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