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Validation of Drone-based Meteorological Wind Observations

along the UAM Corridors
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ABSTRACT

Safe urban air mobility (UAM) operations require reliable wind information across flight
heights (0~600 m Above Ground Level, AGL). This study quantitatively validates drone-based
wind observations against a wind profiler (WPF) and proposes a field-operable flight protocol. In
addition, power-law vertical wind profiles, commonly used for low-altitude wind estimation, are
compared with drone observations to examine their limitations. A total of eight experiments
covering 10500 m AGL were conducted at the WPF Seogwipo site (ID: 47884) from August to
September 2024. Only ascent-phase data were used to minimize rotor-induced flow effects,
resulting in a mean bias of +0.8 ms™ (r = 0.839, n=18) against the WPF and comparable to the
Korea Meteorological Administration (KMA) field calibration tolerance (¢ +1.0ms™), whereas
descent-phase data showed a mean overestimation of +1.8ms™” and were excluded from
standard operation. These results demonstrate that drone-based wind observations can serve as

Vol. 34, No. 3, Sep. 2026

https://doi.org/10.12985/ksaa.2026.34.3.308
ISSN 1225-9705(print) ISSN 2466-1791(online)

a viable tool for supplementing low-altitude wind monitoring along UAM corridors.

Key Words : Urban Air Mobility(E4&311%), Meteorological Drone(?JA=%), Wind Profiler(¥
cuaud), Low-Altitude Winds(41% HlE), Drone Observation Protocol(C28E T2 EF)
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Fig. 1. Observation sites of the WPF (blue circles), drone (yellow circles), and AWS (red circles) in
Seogwipo. Insets show a satellite image of the drone/WPF sites
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Table 1. Overview of drone flight experiments

Exp)| Flight date Flight pattern (hovering AGL)

No. & time
1 8 Aug. 2024 20 min hover.
14:28-14:52 (150 m)
2 8 Aug. 2024 10 min hover.
15:56-16:14 (200 m)

6 Sep. 2024 |1 min 30 sec hover. (up &*down,
12:58-13:21 |10m, 100m, 150 m, 200 m, 250 m)

4 6 Sep. 2024 |1 min 30 sec hover. (up & down,
13:28-13:52 |10m, 150m, 200 m, 250 m, 300 m)

5 26 Sep. 2024| 1min 10sec hover. (upward,
10:09-10:30 |10m 100 m 200 m 300m 400m 500 m)

6 26 Sep. 2024 17 min 35 sec hover.
10:38-11:05 ("10 m, 300 m)

7 26 Sep. 2024| 1min 10sec hover. (upward,
14:58-15:20 |10m 100m 20 m 30 m 400 m 50 m

3 26 Sep. 2024 17 min 35 sec hover.
15:28-15:56 ("10m, 300m)

(‘max altitude: 3 min 30 sec.”10 m:1 min 10 sec.)
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(a) b)
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Fig. 2. Comparison between drone and WPF observations for wind speed on 8 Aug. 2024 (Exp.1 and
2). The gray shading indicates the flight altitude of the drone, and the black solid lines represent
wind speed observed by a drone. Red diamonds denote WPF observations. The horizontal bars on
the right show the wind speed bias between drone and WPF (or AWS) at each hovering altitude.

Labels (1) and (2) indicate successive 10 min averaging periods

Table 2. Observed wind speeds (ms™) from the drone, WPF, and AWS, and their differences (Drone
-WPF or Drone-AWS) at each hovering altitude (m AGL). Values in parentheses indicate
AWS observations used at 10m AGL where WPF data are unavailable. Labels (1) and (2)
denote successive about 10 min averaging periods; (up) and (down) indicate ascending and
descending phases, respectively

(a) ~10 min averaging period

]f\;(op' AGL (m) Drone (orWE\I;VS) Difference Drone (orwg\I;VS) Difference
Exp 1 (1)14:30-14:40 8 AUG 2024 (2) 14:40-14:50 8 AUG 2024
P 150 52 | 21 EN 52 | 15 [ 37
Exp.2 (1) 16:00-16:10 8 AUG 2024 -
P 200 67 | 6 Y \ -
Exp.6 (1) 10:40-10:50 26 SEP 2024 (2) 10:50-11:00 26 SEP 2024
P2 300 15 | 48 | 33 7] 49 [ 32
Exp.8 (1) 15:30-15:40 26 SEP 2024 (2) 15:40-15:50 26 SEP 2024
b 300 21| 2 o1 3.8 \ 15 2.3
(b) ~1 min averaging period
Exp. No| AGL (m) Drone (orwjf\;S) Difference Drone (oy(/i\l;(/s) Difference
(up) 13:00-13:10 6 SEP 2024 (down) 13:10-13:20 6 SEP 2024
10 2.7 (2.8 (=0.1) 1.8 2.2) (—0.4)
Exp.3 100 3.8 2.7 1.1 2.9 2.6 0.3
150 3.9 2.4 1.5 3.2 2.2 1
200 3 1.9 1.1 4.1 1.7 2.4
250 3 1.5 1.5 -
(up) 13:30-13:40 6 SEP 2024 (down) 13:40-13:50 6 SEP 2024
10 1.3 2.2 (—0.9) 1.6 2.1) (—0.5)
Exp.4 150 4 2.5 1.5 3.7 1.6 2.1
’ 200 2.4 2.2 0.2 3.6 1.3 2.3
250 2.6 1.9 0.7 3.7 1 2.7
300 2.8 1.4 1.4 -
(Exp. 5, up) 10:10-10:20 26 SEP 2024 (Exp. 7, up) 15:00-15:10 26 SEP 2024
10 2.2 0.6) (1.6) 2.6 1.5 (1.1
Exp.5 100 4 4.8 -0.8 4.4 3.9 0.5
& 200 4.6 4.2 0.4 2.6 0.8 1.8
Exp.7 300 4.4 3.6 0.8 1.8 0.4 1.4
400 3.1 2.9 0.2 2 1.2 0.8
500 3.3 3.7 —0.4 1.5 0.8 0.7
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Fig. 3. Same as in Fig. 2, but for 6 Sep. 2024 (Exp.3 and 4). Red and yellow horizontal bars indicate
drone observations during ascent and descent, respectively
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Fig. 4. Same as in Fig. 3, but for 26 Sep. 2024 (Exp. 5~8). For Exp. 6(b) and 8(d), the black and
gray bars correspond to the two successive 10 min WPF averaging periods, (1) and (2), respectively
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