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Observations of the Atmospheric Boundary Layer in the Suburbs of the City
—Characteristics of Turbulence in the Surface Layer—
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Synopsis

Observations of the turbulence in the atmospheric surface layer have been made using
sonic anemometer-thermometers on a meteorological tower (55-m tall) of the
Observation and Analysis System for Local Unusual Weather in the Ujigawa Open
Laboratory. This place is located in the suburbs of Kyoto and surrounded by low
buildings and roads. In the winter and early spring of 2012-2013, turbulence data were
measured at two levels (40 and 25 m) on the tower. For a preliminary examination,
turbulence characteristics under near-neutral conditions are presented. Large-scale
turbulence structures are sometimes identified from the wavelet variance spectra for the

streamwise velocity components.
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Photo 1 Sonic anemometer-thermometers (denoted by the dotted red circles) on a tower in the Ujigawa Open Laboratory
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(a)

(b)

Photo 2 View toward north direction from the 40-m deck (a) and 25-m deck (b) of the tower
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Table 1 Observational cases for the analysis (observed range of wind direction and average values for other parameters)

No. Date Time (LST) Wind direction Horizontal Friction z/L
(deg) wind speed velocity
(ms™ u_(ms™)
1 21 Dec 2012 1930-2300 29- 42 4.5 0.33 0.05
2 22 Dec 2012 1630-2000 316-352 5.5 0.43 0.06
3 26 Dec 2012 0630-1000 302-314 6.2 0.53 -0.05
4 26 Dec 2012 1800-2130 304-323 3.5 0.38 -0.03
5 6 Jan 2013 1800-2130 323- 19 3.7 0.24 0. 04
6 9 Jan 2013 1630-2000 313-336 5.0 0.42 0.07
7 17 Jan 2013 1730-2100 347- 1 3.8 0.38 -0. 02
8 18 Jan 2013 0430-0800 302-308 4.7 0.46 -0.02
9 20 Jan 2013 1600-1930 337-355 4.1 0.42 -0.04
10 22 Jan 2013 1600-1930 324-345 5.2 0.44 0.02
" 26 Jan 2013 1730-2100 300-318 4.6 0.49 -0.02
12 3 Feb 2013 0130-0500 335-357 4.7 0.45 0.03
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Fig. 1 Time series of streamwise velocity components (u) observed by sonic anemometer-thermometers at each level
during 1800-1830 LST on December 26, 2012. The arrow denotes a time scale of 200 s and the dotted red circles denote
typical large-scale regions of high-speed velocity
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Fig. 2 Time series of streamwise (u) and vertical (w) velocity components (depicted in red color) observed by sonic
anemometer-thermometers at each level during 1800-1830 LST on December 26, 2012. The arrow denotes a time scale

of 200 s
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Fig. 3 Wavelet variance spectra for the u velocity
component as a function of the time scale in the case
1800-2130 LST on December 26, 2012
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Fig. 4 Wavelet variance spectra for the u velocity
component as a function of the time scale in the case
0630-1000 LST on December 26, 2012
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Table 2 Evaluated values of characteristics for the observational cases

No. Date Time (LST) z/L Time scale of the peak Correlation Imbalance in
in the wavelet variance coefficient sweeps and
spectrum () (u, 25-40m) ejections

Global Local (40m)

maximum maximum
1 21 Dec 2012 | 1930-2300 0.05 0.57 -0.20
2 | 22 Dec 2012 | 1630-2000 0.06 36 0. 64 0.08
3 | 26 Dec 2012 | 0630-1000 | -0.05 0.59 -0.15
4 | 26 Dec 2012 | 1800-2130 | -0.03 56 0.62 -0.02
5 6 Jan 2013 | 1800-2130 0.04 0.62 -0.08
6 9 Jan 2013 | 1630-2000 0.07 128 0.50 -0. 01
7 17 Jan 2013 | 1730-2100 | -0.02 0.70 0. 05
8 18 Jan 2013 | 0430-0800 | -0.02 60 | 292 0.58 0.03
9 | 20 Jan 2013 | 1600-1930 | -0.04 164 0.69 -0.06

10 | 22 Jan 2013 | 1600-1930 0.02 0. 64 0. 04

" 26 Jan 2013 | 1730-2100 | -0.02 0.71 0.10

12 3 Feb 2013 | 0130-0500 0.03 64 0.68 0.03
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