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Fig. 1 Time series of streamwise velocity components (u#) observed by sonic anemometers at each level during
1400-1430 LST on March 29, 2000. The black arrow denotes a time scale of 200 s and red arrows denote typical

large-scale regions of high-speed velocity
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Fig. 2 Wavelet variance spectra for the u velocity
component (case No. 29, 1330-1700 LST on March 29,
2000)
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Table 1 Time scale of the peak in the wavelet variance spectrum at the 200-m level for analyzed cases. Average values

of z/L are also shown

No. Date Time (LST) Average z/L Time scale of the peak in the wavelet
variance spectrum (s)
global maximum  local maximum
1 3 Dec 1999 0730-1100 0.00 72
2 3 Dec 1999 1230-1600 —-0.04 - 28
3 7 Dec 1999 1330-1700 —-0.01 80
4 12 Dec 1999 1000-1330 —-0.13 236
5 26 Dec 1999 1430-1800 0.03 44 232
6 4 Jan 2000 1230-1600 —-0.09 - 48
7 11 Jan 2000 1230-1600 —-0.08 - 80
8 20 Jan 2000 1330-1700 —-0.03 - 52, 156
9 20 Jan 2000 1830-2200 0.08 28
10 21 Jan 2000 1430-1800 0.00 72 240
11 31 Jan 2000 1500-1830 0.03 - 108
12 9 Feb 2000 0600-0930 0.01 24
13 10 Feb 2000 0000-0330 0.11 16
14 10 Feb 2000 0630-1000 —-0.04 40 316
15 16 Feb 2000 1530-1900 0.03 44
16 21 Feb 2000 1430-1800 —-0.02 140
17 22 Feb 2000 1400-1730 —-0.04 112
18 29 Feb 2000 0630-1000 -0.07 180 60
19 29 Feb 2000 1600-1930 0.03 - 20, 84
20 9 Mar 2000 1600-1930 0.03 220
21 17 Mar 2000 1500-1830 —-0.02 - 40, 112
22 18 Mar 2000 1530-1900 0.01 32 124
23 19 Mar 2000 1530-1900 0.03 40 172
24 20 Mar 2000 1430-1800 —-0.07 260
25 24 Mar 2000 1530-1900 0.05 196 40, 76
26 26 Mar 2000 1500-1830 —-0.05 -
27 29 Mar 2000 0000-0330 0.05 24
28 29 Mar 2000 0630-1000 —-0.05 172 92
29 29 Mar 2000 1330-1700 —-0.05 180 40
30 29 Mar 2000 2030-2400 0.06 20
31 30 Mar 2000 0830-1200 -0.14 240
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Fig. 3 Wavelet variance spectra for the u velocity
component (case No. 6, 1230-1600 LST on January 4,
2000). The data at the 150-m level was not measured
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Fig. 4 z/L, friction velocity (ux), and u velocity
component at the 200 and 50-m levels (February 9, 2000).

A period for the analysis and subcases are also shown
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Table 2 Time scale of the peak in the wavelet variance
spectrum at the 200-m level for subcases on February 9,

2000. The values of z/L are also shown

No. Time (LST) z/L Time scale of the peak
in the wavelet variance

spectrum (s)

global local
maximum  maximum
1 0500-0730 0.03 20 296
2 0730-1000  —0.01 24 124
3 1000-1230  —0.09 160
4 1230-1500 —0.07 124
5 1500-1730 0.01 100
6 1730-2000 0.10 40
7 2000-2230 0.11 68 28
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Fig. 5 As Fig. 3, but for the subcase during 0500—0730
LST on February 9, 2000
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Fig. 6 As Fig. 3, but for the subcase during 1000-1230
LST on February 9, 2000
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Fig. 7 As Fig. 4, but for the day on January 21, 2000
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Table 3 As Table 2, but for the day on January 21, 2000

No. Time (LST) z/L Time scale of the peak
in the wavelet variance

spectrum (s)

global local
maximum  maximum

1 0430-0700 0.07 16

2 07000930 —0.04 36
3 0930-1200 —-0.09 296
4 1200-1430  —0.08 192
5 1430-1700 —0.02 244 60
6 1700-1930 0.06 28
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Fig. 8 Conditionally-averaged wind pattern on a
time—height cross-section (zero corresponds to the time
of the events) for case No. 29 (1330-1700 LST on March
29, 2000). Contours indicate the normalized u' values
and arrows denote the normalized w' values. Red lines at
each level show the normalized values of temperature

deviation
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Fig. 9 As Fig. 8, but for the case during 1100-1430 LST
on February 28, 2000
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Variation in Emergence Properties of Coherent Turbulence Structures
in the Near-Neutral Atmospheric Boundary Layer

Mitsuaki HORIGUCHI, Taiichi HAYASHI, Ahoro ADACHI" and Shigeru ONOGI"”
(1) Meteorological Research Institute, Japan Meteorological Agency

Synopsis

Variation in emergence properties of coherent turbulence structures in the near-neutral atmospheric
boundary layer is investigated on the basis of the turbulence data observed from a 213-m tall meteorological
tower at the Meteorological Research Institute in Tsukuba City. Under near-neutral conditions, large-scale
turbulence structures are notably identified from the wavelet variance spectra in almost neutral or slightly
unstable conditions. In near-neutral and slightly unstable conditions, the low-speed region in advance of the
high-speed structure shows a positive deviation of temperature and is similar to the plume structure that is
forced by buoyancy in the heated lower layer.

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