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THE TURBULENT ORGANIZED STRUCTURE
OBSERVED OVER THE OUTDOOR URBAN SCALE MODEL EXPERIMENTS

1 2 3
Atsushi INAGAKI, Manabu KANDA and Ryo MORIWAKI

1 152-8852 2-12-1

The vertical profiles and horizontal distribution of atmospheric turbulence were observed at an outdoor urban
scale model site. The model dimensions were 50 x 100m, with 1.5-meter cubic roughness blocks arranged uniformly.
Eight sonic anemometers were arranged vertically or horizontally in the site to obtain the vertical profiles or
horizontal distribution. In this study, we focused on the atmospheric stability effect on the vertical profiles and the
horizontal distribution of the turbulent structure over the model site.

The quadrant analysis was conducted using the data set of the vertical distribution. The analysis showed the
dependence of the turbulent motion on the atmospheric stability (z’/L). The sweep mode is mostly dominant at all
height in the surface layer when the stability is stable. In case of the unstable atmospheric condition, the ejection
mode can crossover the sweep mode at the higher portion in the surface layer.

The streak pattern was observed in a turbulent flow over the building like roughness from the measurement of the
horizontal distribution. The width was about 3 or 6 times larger than that of the blocks. This result strongly implies
the importance of the horizontal distribution the turbulent structure over urban area.

Key Words : turbulent organized structure, urban scale model, outdoor experiment,
stability effect, horizontal distribution
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