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Turbulence in the Atmospheric Boundary Layer in the Suburbs of Kyoto City:

Observational Cases in the Autumn Season of 2019
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Mitsuaki HORIGUCHI and Tetsuya TAKEMI

Synopsis

Intensive observations of wind and turbulence in the atmospheric boundary layer

(ABL) were conducted in the suburbs of Kyoto City during the autumn season of 2019.

During the daytime in the afternoon, strong winds in the lower ABL were observed by a

Doppler lidar and a sonic anemometer. Intermittent occurrence of the further

intensification of wind speed was also observed. During the period of strong winds,

large-scale areas of upward velocity or high speed with temporal scales of

approximately 80 s or more were detected by the Doppler lidar and sonic anemometer

observation. The wind pattern of a high-speed area and a low-speed area resembles that

of the coherent structure, which consists of a weak ejection (region of upward motion)

and a strong sweep (region of downward motion).
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Fig. 1 Wind direction, surface-layer scaling parameter (z/L), friction velocity (ux), and the streamwise velocity

component (u) at 25 m for each 30-min data segments on 16 September 2019.
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Fig. 2 Horizontal wind speed in 10-min average observed by the Doppler lidar on 16 September 2019.
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Fig. 3 Wind direction in 10-min average observed by the Doppler lidar on 16 September 2019.

— 176 —



22 5
L | 1 L I | 1 I I I il
~ 200: ;"|I L[ | | i | 4 'Illl |M | | I|] IP ! ! | : 32
£ 130 M . i .
S R R |11 O | | i
= (AR HMARRLY ¢ ) | =10
100 ' Hi I [ 1 | 1 .
20 sor Tehp TR ' . .8
O 60 | | - -0.
40F ! 1 -1.6
= 528_ L L L L L ] -%3
é 0 'leh‘vl'l‘\‘ o dh .\Nw‘m‘il!\L“hl\’m”“"_.‘L‘ LTI FET ‘.”u\Ln“‘ i “"\""“‘]\"‘““ i Ay h'i"H" “ o AL ot (251’1’1)
= 5 1
- u (ms™)
16
22 W T
S A o e ek il
E oo L (W | il i il i 115
= 1400 I | | | 1 =10
= 120- g I | ‘ T
100+ T 8.5
.ED 8 I~ l f | ‘ ‘ | i 7
ﬁ 28: i il | A 5.5
— 28_ ! ! ! ! ! ] 4
<215 2.5
© 10 M
g’ > ! 1 ! ! ! I (25m)
S 0
1300 1330

Time (LST)

16 Sep. 2019

Fig. 4 Vertical velocity component (w) and streamwise velocity component (#) observed by the Doppler lidar (time—

height cross sections) and the sonic anemometer at 25 m (graphs), obtained during 1300-1330 LST on 16 September

2019.
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Fig. 5 Vertical velocity component (w) and streamwise velocity component (u) observed by the Doppler lidar (time—

height cross sections) and the sonic anemometer at 25 m (graphs), obtained during 1430-1500 LST on 16 September

2019.
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Fig. 6 Vertical velocity component (w) and streamwise velocity component (#) observed by the Doppler lidar (time—
height cross sections) and the sonic anemometer at 25 m (graphs), obtained during 1600-1630 LST on 16 September
2019.
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Fig. 7 Typical wind pattern observed by the Doppler lidar (upper panel) and the sonic anemometer at 25 m (lower panel)

around 1621 LST on September 16, 2019.
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