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Observations of the Atmospheric Boundary Layer in the Suburbs of the City
—Comparison of Turbulence Structures under Unstable and Near-Neutral Conditions—

e 0o
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Synopsis
Observations of the turbulence in the atmospheric boundary layer have been made in
the summer season 2013 using sonic anemometer-thermometers on a meteorological
tower (55-m tall) of the Observation and Analysis System for Local Unusual Weather
and a Doppler lidar in the Ujigawa Open Laboratory. Here, turbulence structures under
unstable and near-neutral conditions during one day are compared. Ascending
large-scale turbulence structures with the time scale of more than 100 s were detected
under unstable conditions. In the afternoon during the daytime, strong winds were
observed in the boundary layer. In the evening of the same day, large-scale structures

were not detected under near-neutral conditions.
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Photo 1 Sonic anemometers on the tower. “N”” denotes

the direction to the north

Photo 2 Doppler lidar (WINDCUBE WLS7)
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Fig. 1 z/L, friction velocity (u.), and u velocity components at 40 m and 25 m on July 19, 2013. Periods for the analysis

(case A: 1130-1500, case B: 1930-2300) are also shown
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Fig. 2 Time—height cross section of average horizontal wind speeds observed by the Doppler lidar
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Fig. 3 Streamwise (u#) and vertical (w) velocity components observed by the Doppler lidar (time-height cross sections)

and the sonic anemometer at 40 m (graphs). The data are obtained during 1130-1200 on July 19, 2013
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Fig. 4 Streamwise (u#) and vertical (w) velocity components observed by the Doppler lidar (time—height cross sections)

and the sonic anemometer at 40 m (graphs). The data are obtained during 1930-2000 on July 19, 2013
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Fig. 5 Wavelet variance spectra for the u and w velocity components measured by the sonic anemometer (40-m height).
An unstable case during 1130-1500 on July 19, 2013 is examined
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Fig. 6 Wavelet variance spectra for the u and w velocity components measured by the sonic anemometer (40-m height).

A near-neutral case during 1930-2300 on July 19, 2013 is examined
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Fig. 7 Wavelet variance spectra for the u velocity component measured by the Doppler lidar. An unstable case during

1130-1500 on July 19, 2013 is examined. Graphs are depicted for the spectra every 40-m level

1, T T T T T 11T T T T T T 11T T T T T T 117
Q) s 0000 :Oq. _
Q [+ 200m . i;“hf*%
% 0.8- o o -J. " \- A ]
o: | o -o 120m '.' ‘/:')' ”’ b‘. .‘.‘\.‘ —
8 06---80m 7 Y |
> : * -0 40 ’ ! (. .bS .0 :
- m " ,i,,, .' %‘\. % ]
-2 l’ ’ ll 4 ..
3 A ]
= ‘. S0 ® —
> S ™
ég 0.2 L4 .
L g’ _
O. ] Lol ] Lol ] [ |
1 10 100 1000

Time Scale (s)

Fig. 8 Wavelet variance spectra for the w velocity component measured by the Doppler lidar. An unstable case during

1130-1500 on July 19, 2013 is examined. Graphs are depicted for the spectra every 40-m level
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Fig. 9 Wavelet variance spectra for the u velocity component measured by the Doppler lidar. A near-neutral case during
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1930-2300 on July 19, 2013 is examined. Graphs are depicted for the spectra every 40-m level
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Fig. 10 Wavelet variance spectra for the w velocity component measured by the Doppler lidar. A near-neutral case

during 1930-2300 on July 19, 2013 is examined. Graphs are depicted for the spectra every 40-m level
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Fig. 11 Streamwise (1) and vertical (w) velocity components observed by the Doppler lidar (time—height cross sections)

and the sonic anemometer at 40 m (graphs). The data are obtained during 1500-1530 on July 19, 2013
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Fig. 12 Streamwise («) and vertical (w) velocity components observed by the Doppler lidar (time—height cross sections)

and the sonic anemometer at 40 m (graphs). The data are obtained during 1530-1600 on July 19, 2013
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