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ABSTRACT

According to the Unmanned aircraft system Traffic Management (UTM), drones are permitted to
fly up to 150m above ground, which is located in the atmospheric boundary layer where there is
considerable wind fluctuation due to turbulence. Although it is difficult to predict when turbulence
will occur drone aviation safety could be enhanced by having a better understanding of the
characteristics of vertical profile of wind in the flight area. We used wind lidar (WIndMast 350M)
to observe vertical profiles of wind at the test site for aviation meteorological observation
equipment located near Incheon International Airport in July and September, 2022. In this study,
we utilized the observed wind profile data to propose a technique for obtaining information that
could help improve the drone aviation safety. The Fourier transform analysis is used to evaluate
the temporal characteristics of the horizontal wind speed at various vertical levels up to 350m. We
also examined the relative contribution of the variance of wind having scales of less than an hour,
a crucial scale for drone flight, to the variance of wind having all scales at each vertical altitude
for days with and without precipitation.
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Fig. 1. Information of wind lidar observation site at the testbed for aviation meteorological observation
equipment. (a) Location of the tested near the Incheon International Airport and (b)-(e) the
observation environment in the north, west, east, south, respectively.
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Table 1. Specifications of the Wind Lidar

Specifications Parameter
Wave length 1.55um
Detection height range 40m~350m

40m~200m: 10m
200m~350m: 20m

1/2/5/10min

Vertical resolution

Time resolution

Wind speed range 0~70m/s
Wind speed accuracy < 0.1m/s
<3

Wind direction accuracy (average wind speed > 2m/s)

Scanning mode Multibeam scanning/VAD

Size (L/W/H) 463/351/564mm

Weight < 30kg
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Fig. 2. A comparison of wind lidar and weather tower
for horizontal wind speed. (a)-(c) 10-min
averaged horizontal wind speed at the levels
of 40m, 180m and 300m above ground,
respectively

Table 2. Information of 5 days case

Index of Case Period
Case 1 2022.07.02. ~ 2022.07.06
Case 2 2022.07.07. ~ 2022.07.11
Case 3 2022.07.21. ~ 2022.07.25
Case 4 2022.07.26. ~ 2022.07.30
Case 5 2022.07.31. ~ 2022.08.04
Case 6 2022.09.02. ~ 2022.09.06
Case 7 2022.09.07. ~ 2022.09.11
Case 8 2022.09.12. ~ 2022.09.16
Case 9 2022.09.17. ~ 2022.09.21
Case 10 2022.09.22. ~ 2022.09.26
sl 5L HACR AHE AHGSHATH(Table 2).
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the composites are represented by the black
lines. The thick blue line indicates the
Kolmogorov slope.
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Fig. 6. The frequency-weighted spectra 75(f) of 10-min
averaged time series of horizontal wind speed,
M as a function of frequency 7 at (a) 40m and
(b) 150m above ground. The cases with and
without precipitation are depicted by blue and
red lines, respectively.
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