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Abstract Urban Air Mobility (UAM) is promising, sustainable and efficient air transportation
in a metropolitan area. Korean government has recently announced operation demonstration plans
as a step toward commercialization of UAM. However, there is lack of understanding on the
potential impact of weather on UAM operation. We collected weather observations from Gimpo
International Airport and 5 automatic weather stations (AWS) along UAM corridor of the Han-
River to assess weather barriers such as low visibility, wind gust and wind shear. The results
show the frequency of low visibility near the corridor fluctuated significantly from year to year
depending on the concentration of fine particulate matter (PM;s) in Seoul. The frequency of high
wind speed-shift calculated using 1-minute wind observations was increased not only during the
spring season (March, April, and May) but also the beginning of rainy season (Jun). In addition, a
chance of high wind shear from 1-minute wind observations varied by the stations, suggesting
that the condition is largely affected by topography including a river and high-rise buildings.
These basic weather properties suggest that there are substantial weather barriers to UAM opera-
tions along the Han-River Corridor, while they cannot properly surveil micro-scale weather con-
ditions in detail such as wind gust and wind shear over the corridor. Thus, this study suggests that
potential barriers related to adverse weather need to be evaluated, building high-density weather
observations infrastructure prior to UAM demonstration and commercialization.
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Fig. 1. Han-River UAM Corridor (blue dashed line), Gimpo International Airport (red circle), and 5 AWS stations (yellow
color)-Gangseo (404), Yancheon (405), Yeongdeungpo (510), Hangang (418), and Yongsan (415). 3 digit numbers indicate a
station number of the each AWS. (Map source: ©Naver Map & KMA Weather Data Service (https://data.kma.go.kr/)).
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Fig. 2. Illustration of wind shear calculation using two wind
vectors of 1-minute intervals.

ERlH, 22 nlgt WEs 12 A e Yepit
T WY Abole] 2O T vhe FF RS Ut
o, F24 gaez vehd WEE 12 Aol
2% T ulge] WERIR AMEE 9Erjo] WEHE
UEeRATE Figure 28} 7o), 9EAOlE & k= £
Fol vs A TAsH 5 247t A vk o
= dAeich

3. 41 2 E9|
3.1 MA|H(Low Visibility)

\=]

RN
A5l7] 913 AR RE 9 A3 uke} o] Fae]
METAR A&7} fdsith AEX oM = HEF3}
F AEFTF AE ARE ES F 3
e B 3] AN A4S HHAeR o &
AE WHoR PEFFe] A 5

<]
3L, Fig. 30 #H< 8dzbe] AxFd H+t A

o2l

lo
>
ox ©
ol
ol

Aestitt. 71N B A2 2o] LA
= 240 AF(haze)’t TS we] A1 AU

S AHgETh 2 olfr= F% METARYIA ] A7
#F=L HY 10km 7HA T #Z317] wiZe] BE A
 BSHE HFT A ANA ddol gk 9ol
wAe 4= 9l7] wioln, AR Aol Ha A

2 6~7Tkm Fxol™ Z=21}19 Mg 71H
B AAol Tkm oo 23 d4E AFE
S Holsd AxRHE F Aol ERIs]= ofHrh
I3y Fig. 3b9lA 2= bleb o] VFR 272 Al
7 5000 m U|vke] RIEE B 2015 19473](22%)
oA 2022 8343](10%)E AW xlo]7} F=#%|
31, E3] Fig. 3collA] B0 20200 - (haze) &
ZA19] AAA RIE=S7E FA FoE AL & F 2
o} o]gd dAAe A AAFeE 4743 FEgS )
AY Z2U199) 71818 Ao 2 metE s, 2020



mean Visibility (Gimpo Airport, Haze)

Visibility (km)
O 4N W A OO N
1

15 16 17 "8 19 20 21 22

Year
(@

Visibility < 5000 m (Gimpo Airport, Haze)
400

200

Frequency (hours)

100

15 16 17 18 "9 20 21 22

Year

(@]

Kk 417
Visibility < 5000 m (Gimpo Airport)
2000 7 —
? 1500
3
=
>
2 1000
g
g
w500
0
16 17

15 18 19 20 21 22

Year

(b)

mean PM, ; concentrations in Seoul

27
26

/ \\/ /\
\.

PMys (ugm™)

22
21
20

™

T T T T T T T T
2015 2017 2019 2021

Year

(d)

Fig. 3. Frequency of annual mean- and low-visibility of Gimpo International Airport. (a) Mean visibility in case of haze, (b)
Frequency of low visibility less than 5,000 m, (c) Frequency of low visibility less than 5,000 m in case of haze, and (d) Annual
mean fine particulate matter (PM, ) concentrations (ug m™) in Seoul.
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Table 1. Summary of wind observations, 1-minute wind speed shift, and 1-minute wind shear vector from 5 AWSs around
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Ist Qu. 14 14 1.7 23 18
(a) wind speed Median 25 25 33 3.9 33
(unit: kt*) Mean 3.0 2.8 3.8 4.2 3.8
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