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Wavelet Transform (Time Scale : 240s) (8 Dec. 1998)
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Fig. 1 Wavelet coefficients for the u component of velocity measured by the Doppler sodar (upper figure) and the sonic
anemometer (lower figure) at Shionomisaki. Bold bars in the upper figure show the duration when the wavelet coefficient

for the sonic anemometer is larger than the threshold value (0.5).
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Fig. 2 Vertical profiles of mean u’w’ for the period of 17m
high wind speed (a) and the whole area (o) at
Shionomisaki. Wavelet coefficients for the u component u
of velocity by the sonic anemometer (left figure) and the
Doppler sodar (right figure) are used for the threshold
value.
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Wavelet Transform (Time scale : 240s) (10 Dec. 2001)
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Fig. 3 Wavelet coefficients for the u component of velocity measured by the lower troposphere radar (LTR) (upper figure),
the Doppler sodar (middle figure), and the anemometer with wind vane (lower figure) at Shigaraki. Bold bars in the middle
figure show the duration when the wavelet coefficient for the anemometer is larger than the threshold value (0.5).
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Fig. 4 Vertical profiles of mean u’w’ for the period of
high wind speed (a) and the whole area (e) at Shigaraki.
Wavelet coefficients for the u component of velocity by
the anemometer with wind vane (left figure) and the u'w’
Doppler sodar (right figure) are used for the threshold
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Fig. 5 Normalized cospectrum C,, between u and w
component of velocity at Shionomisaki. f is the frequency
and u- is the friction velocity.
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Fig. 6 Momentum flux fraction of quadrant components of
velocity (u’, w’) normalized by the total flux at the height
of 40m (Shionomisaki). The values higher than the height
of 40m were measured by the Doppler sodar, and the
values at lowest height were measured by the sonic
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1998 12 8 1
Fig. 7
2001 12 10
Fig. 8
Lin et al., 1996; 2003



(8 Dec. 1998)

Doppler Sod:ir - uﬂ u (mis)
\ | ‘_
) 300 LY }2
14
T 250 12
10
8
6
H 4
2
0

S o <veo<

DDT— A0SO 1S~ ~0—
[

N
O OO0OO0OO0O

ABPOO
WN
oo

[N

CS 8 ~w—
w N

S— v

1110 ) 1204
Time (JST)

Fig. 7 Time-height cross section of the u component of velocity observed by the Doppler sodar (upper figure), the u
component of velocity measured by the sonic anemometer (middle figure), and the u’w’ value for the ejection and sweep
components (lower figures) at Shionomisaki. Ellipses using dashed line show the typical areas of high wind speed.
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Fig. 8 Momentum flux fraction of quadrant components of
velocity (u’, w’) normalized by the total flux at the height
of 50m (Shigaraki)
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Structures of Turbulence in Nearly Neutral Planetary Boundary Layer
Observations at Shionomisaki and Shigaraki

Mitsuaki HORIGUCHI, Taiichi HAYASHI, and Hiromasa UEDA

Synopsis

Turbulent structures in the nearly neutral planetary boundary layer observed at Shionomisaki Wind
Effect Laboratory and Shigaraki MU Observatory is analyzed. Structures of high wind speed with larger time
scale (about 200s.) make large contribution to momentum transfer which is up to about 2 times of average
values. Near the surface large contribution to momentum transfer by turbulent fluctuations with time scale of
about 100s. is shown. The sweep turbulent motion (downward high speed motion) may dominate the ejection
motion (upward low speed motion) for the momentum transfer. Some relation of these results to the structures

of high wind speed is suggested.
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