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Fig. 1 Time series of the streamwise velocity component (u) observed by sonic anemometers at each level from 1430 to
1500 LST on March 19, 2000 at the meteorological tower of MRI in Tsukuba. Red arrows denote typical large-scale

regions of high-speed velocity
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Fig. 2 Mean vertical profiles of the streamwise velocity
component (u) from 1430 to 1830 LST on March 19,
2000
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Fig. 4 Wavelet variance spectrum for the streamwise velocity component at each level from 1430 to 1830 LST on March

19, 2000
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Fig. 5 Time-height cross-section of wavelet coefficients (time scale of 200 s) for the streamwise velocity component

from 1430 to 1830 LST on March 19, 2000. Areas of light tone denote the regions in which the wavelet coefficient is
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Coherent Turbulence Structures in the Near-Neutral Atmospheric Boundary Layer
—Observation Cases by the Meteorological Tower of MRI-

Mitsuaki HORIGUCHI, Taiichi HAY ASHI, Ahoro ADACHI* and Shigeru ONOGI*

* Meteorological Research Institute, Japan Meteorological Agency

Synopsis
Coherent turbulence structures in the near-neutral atmospheric boundary layer are analyzed using
turbulence data observed by the meteorological tower (213-m tall) of the Meteorological Research Institute
(MRI) in Tsukuba. Wavelet variance spectra for the observation case in near-neutral stability show dominant
wind speed variations with a long time scale at higher levels (e.g. 200-m height). Based on the wavelet
analysis with this time scale (200 s), intermittent high-speed turbulence structures with large vertical extent
are extracted. These turbulence structures indicate a large contribution to downward momentum transfer and

large turbulence (turbulent kinetic energy).

Keywords: atmospheric boundary layer, meteorological tower, wavelet, turbulence structure, momentum

transfer
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