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Wind Variation in the Atmospheric Boundary Layer during Autumn Season
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Synopsis

Wind speed in the atmospheric boundary layer (ABL) changes in a variety of time
scales. During autumn season, stability of the ABL varies from near neutral to unstable
conditions in the daytime. This certainly affects the wind near the surface. In this study,
variation of the wind at two places was investigated. At the Ujigawa Open Laboratory in
Kyoto City, intermittent events of large fluxes in the surface layer were observed by
sonic anemometers at around midday and in the afternoon. On the other hand, at the
Nagoya Local Meteorological Observatory in Nagoya City, a wind profiler shows that
the difference of wind speeds at the observation levels becomes small in the morning
and the wind speeds gradually increase in the afternoon.
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Photo 1 Observation tower in the Ujigawa Open
Laboratory. Sonic anemometers at 55 m and 25 m
are indicated
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Fig. 1 Wind direction, surface-layer scaling parameter (z/L), friction velocity (u.), and u velocity
components at 55 m and 25 m for 30-min data segments on 20 October 2021
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Fig. 2 Surface-layer scaling parameter (z/L), air temperature, kinematic heat flux (WT) and kinematic

momentum flux (u’'w’) for 30-min data segments on 20 October 2021
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Fig. 3 Streamwise velocity component (black), vertical velocity component (blue), and temperature (red)
observed by the sonic anemometers at 55 m and 25 m during 1130-1200 LST on 20 October 2021. Time

length of 200 s is shown by the arrow
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Fig. 4 The values of u'w'and w'T" observed by the sonic anemometers at 55 m and 25 m during 1130-1200

LST on 20 October 2021
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Fig. 5 Streamwise velocity component (black), vertical velocity component (blue), and temperature (red)
observed by the sonic anemometers at 55 m and 25 m during 1330-1400 LST on 20 October 2021. Time

length of 200 s is shown by the arrow
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Fig. 6 The values of u'w" and w'T’ observed by the sonic anemometers at 55 m and 25 m during 1330-1400

LST on 20 October 2021
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Fig. 8 Signal to noise ratio observed by a wind profiler at the Nagoya Local Meteorological Observatory on

20 October 2021
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Fig. 9 Horizontal wind speeds observed by a wind profiler at the Nagoya Local Meteorological Observatory
on 20 October 2021. Horizontal wind speeds measured at the surface are also shown
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Fig. 10 Vertical profiles of horizontal wind speed
observed by a wind profiler at Nagoya Local
Meteorological Observatory on 20 October 2021
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