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Abstract The complexity of valley airflow make the observation of low-level wind profiles and related
vertical velocity more important, for the study of mountain cloud-fog physics and the technical guidance
of weather modification operation. Based on the valley terrain cloud and fog experiment station (CFS) of
Mt. Lu and the height difference between CFS and the meteorological station of Mt. Lu (LS), wind profile
observations by a Doppler wind lidar at CFS were operated from November to December 2019. The
measurements indicated that there was a good correlation between the 80-m wind speed and direction of
CFS and the 10-m wind of LS. The 80-m vertical velocity and horizontal wind speed at the CFS site were
mainly between #0.5ms™ and 2-4 ms™, respectively. The average wind speed at the CFS site increased
with height, with the wind speed in daytime being lower than that in nighttime. The difference in wind
speed between day and night increased with height, with a wind speed difference of -1 ms? (-0.2 ms™) at
the height of 80 m (40 m). The vertical movement was mainly related to the direction of the airflow, and
the vertical velocity was proportional to the horizontal wind speed. The 80-m southerly wind
(112.5°-247.5°) at the CFS site was dominated by upward airflow, while the other wind directions were
dominated by downward airflow; and this relationship was extended to 260m from 80m. The weak wind
shear of low-level airflow at the CFS site can lead to vertical motion stratification, indicating more
complexity of airflow in the mountainous terrain than that of the plain.

Key words valley, vertical velocity, wind profile, Doppler wind lidar
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Fig. 1 The geographic location map of Mt. Lu (a) and the topography map of observed locations in the valley of Mt. Lu (b).
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# 1 Windcube8 Il KU R ik 32 B R S 4L
Table 1 Main technical parameters of Windcube8
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AEH] 7 IR G 10m KU LI B0 5 I X0 RIS B s Hoe e . tk4h, H1T Windcube8
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— 7 T % e P AR 5 80m v FEAHAL, #iH ) LLUR ul 10m XU AR DS PR S R 80m 433k
77 1T T e FE R A HAE FH B 80m BRI /)N, TR R B K CRITS B2 R AR B KD
=5k A0m BRI B AMEAR TS A Rl m R, T HAAL T LAY I A IR RS
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Wind speed at CFS (ms”)
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K2 JFili= % (CFS) MM 40m (a). 80m (b). 110m (¢) AR Gl (LS) 10m JRUH AL L s &
Fig. 2 Comparisons of the wind speed (a) at 40 m by the Windcube8 at (cloud-fog station: CFS) site and at 10 m measured
by cup anemometer at (Mt. Lu meteorological station: LS) site, (b) and (c) same as (a) but for the 80-m and 110-m
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Windcube8 CFS-measurement, respectively
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Fig. 3 Comparisons of the wind direction at 80 m measured by the Windcube8 at the CFS site and that at 10 m at the LS
site. Note that gray and black points indicate LS wind speed < 3.3ms™and > 3.3ms™%, respectively; the red cycle indicates

the wind-direction difference between sites CFS and LS > 90°
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Fig. 4 The averaged wind-speed profile measured by Windcube8 at the height of 40-260m, with the bar denoting the

standard deviation. The plotted height of daytime and nighttime profile here were added -5m and 5m to the original height
to present detail standard deviation bar here
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Fig. 5 The number distribution of vertical velocity varied with the horizontal wind direction at 80 m observed by the wind
lidar at the CFS site
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Fig. 6 The number distribution of vertical velocity varied with the horizontal wind speed (a) and horizontal wind speed

varied with the vertical velocity (b) at 80m observed by the wind lidar at the CFS site
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Fig. 7 Wind-lidar observations at the CFS site, including the horizontal wind speed (WS, ms™), vertical velocity (o, ms™,
plus and minus indicating updraft and downdraft, respectively) and horizontal wind direction (WD)
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Fig. 8 Same as Fig. 7 but for the events of obviously stratified vertical velocity
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