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Structure of turbulence in the atmospheric boundary layer over an urban area detected |
the Doppler lidar observation
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Turbulent motions in the atmospheric boundary layer (ABL) control the exchange process of momentum, heat and other scalat
between the surface and atmosphere. The statistical properties of turbulence in the surface layer are well described by Moni
Obukhov similarity theory, which has been confirmed in many observational studies using meteorological towers or masts. The
turbulent characteristics in mixed layer are also considered to follow their scaling law, however, its confirmation might be not
enough since the number of the direct measurement in mixed layer, especially in urban area, is much fewer than in the surfac
layer.

Therefore, we conducted a Doppler lidar measurement to investigate the statistical and structural characteristics of atmosphel
boundary layer over urban area. The Doppler lidar (Ishii et al., 2010), which is developed by National Institute of Information and
Communications Technology (NICT), is stationed on the rooftop of NICT’s building at Koganei-shi, Tokyo. This experiment
was carried out on 21 February 2010. The vertical distribution of the vertical velocity was measured above 150 m from the
ground with a constant interval of 76 m. The datasets of the vertical profile were output every 1 second. For the analysis, we use
the datasets which are obtained during 12:50-13:30 JST. The potential temperature profiles were also measured by radiosonde
12:00 and 14:00 JST. Then, clouds were covered at about 1.5 km above from the surface, and thermal instability was unstable.

Vertical velocity spectra show two dominant time scales; one is about 14 minute which is observed from surface to 1.8 km
above, and another is about 1-4 minutes which is observed from surface to 1 km. Higher frequency motion would attribute tc
the individual thermals, whose vertical extent is corresponding to the ABL height determined by potential temperature profiles.
Lower frequency may be reflecting the impact of the organized structure of thermal cells (i.e. roll eddy, spook pattern, etc.), anc
it propagates into the capping inversion as gravity wave.
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