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ABSTRACT

This study presents countermeasures for contingencies that may occur during flight operations
on UAM flight routes that will be commercialized in the near future, centered around the Seoul
metropolitan area of Korea. This study provides stable separation between UAM aircraft in flight
at a fixed point (FIX) when landing is impossible due to encountering adverse weather conditions
during flight, or when adverse weather conditions (VFR flight restrictions) and navigation
equipment such as GPS fail. This study has limitations such as a lack of prior research data and
assuming real situations in a situation where it has not yet been commercialized. However, this
study is expected to contribute to aviation safety during UAM flight operations by presenting
flight tracks on flight routes(Corridor) actually flown by helicopters in the Seoul metropolitan
area and providing temporal and spatial separation of UAM aircraft in contingencies centered
around VOR (VHF Omnidrectional Radio Beacon) transmitters that are currently distributed east,
west, south, and north centered around the Seoul metropolitan area.

Key Words : UAM(ZAIZ515), Contingency(>#43}), Adverse Weather Conditions(2F%),
Corridor(H]93]3}), Aviation Safety(FzHA)
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Table 1. UAM flight operations
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Fig. 1. Research design model
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Table 2. Some flight track collection data

Azt Bl e @ | THEY | A )
2021-10-25 8:38:42 37.55242 126.791 30.8 0 0
2021-10-25 8:38:43 37.55244 126.791 32.4 9.6 0.003
2021-10-25 8:38:44 37.55246 126.791 35 6.7 0.004
2021-10-25 8:38:45 37.55245 126.791 36.7 5.4 0.006
2021-10-25 8:38:46 37.55245 126.7909 36.1 2.1 0.007
2021-10-25 8:38:47 37.55245 126.7909 36.2 2.6 0.008
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Fig. 4. Han River corridor flight track data

Table 3. Results of calculating the distance from
the Han River Corridor (Nodeul Island)(-
south, + north)

Element Measurement result
Mean (m) -0.2322
Standard deviation (m) 84.93983
Maximum (m) 280.19
Minimum (m) -231.13

3]t FHJP#3 ~JP#6) Fig. 4014 2 A2X
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AAEE 5743 k= Table 33 2o, B+ o4
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Bt 1Km & 239 JF JAasE 9¢ 1k
1,500ft2 &4ota 7F AFEJEEA st w7t
FUADE AFoto] 23A Ao Jugde B
WA BHA|E o]FsHA Hrt. VER H|go]7] o]

o

Fig. 5. Linear function route distribution along
the Han River Corridor (Nodeul Island)
WGS84(left), Relative coordinates(right)
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Table 4. Han River corridor regularity test

F& | Kolmogorov-Smirnov® Shapiro-Wilk
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£ FoE(p-value 0.000)0] THESEIR] Hato] At
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FEHZ & & UcHTable 5).

13) George, D., and Mallery, P., (2010), SPSS for
Windows step by step: A simple guide and
reference, 17.0 update (10th ed.).
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Fig. 6. Han River corridor flight track
QQchart(left), histogram(right)

Table 5. Han River corridor technical statistics

T2 A HEEFH
B -2322 | 3.55462
Ho] st | -7.2140
95%
AR | oggt | 67495
5% &9 Bt -2.5419
FUHK 4.0109
Ay =y 7,214.774
Sk we WA | 8493083
Fagh -231.13
=) e 280.19
H9l 511.32
AR 9 98.31
= 384 102
Az 538 204

2.5 UAM H[|at=Z
ZX|

251 e

Sl AEFH HPFAES 24T 2 A"
check pointg ot HIPFZE H|F3|=H (cor-
ridonFE 2 HIFFE7E YASHA FAE P2k
HPF 22 HPstA Hrh

O|ZE AolA HelFE HIFFA AmEAIA A

3 I} Dol A AFS FA Aot Iutsh
BHSEo] Ang & 4 Y& Zlolth

TollA= vl 3]G (corridon)3} HoiSl= de



122 A8, olFe, XA,

Vol. 33, No. 3, Sep. 2025

Table 6. UAM Classification of contingency during flight

T A 49

713A1EE | VER HIBz2ZA0A &A™ o714 A= 29

A GPS & 4] 1o = FMS AMEE7}
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Agk 7‘]'Exﬂ°} SIS

YANGIU
VOR/DME 1149
VIl ==
: ] 37°44'53°N
~ . | 126°59°28°

Fig. 7. Zone division by flight segment

Table 7. UAM Navigation facilities by flight segment

u % % SRS AE
= (North) (East) (South) (West)
CP 3~0, CP 7~12,
T2+ CP 12~20| CP 21~2 | YONGSAN |NODUISEOM
CORRIDOR | CORRIDOR
o QM -

E—;E FFVOR | AZVOR | yypracis | B2 VOR
14l v (KSM) (SED) (KIP)
Feio] AulgEe vgEe] TR0 Fuokiy
3} H|PEA SHo|A UAM HFFZE AREE 5= 9]

Tk oZo] st Wkt
UAM 337 SEd ool Sy
12 ole7lx Thart Aol UYAAT B ATl

LB 2

& A WA SRS olgsiel U
Pt RN maAge E4 4
= R(Table 6, % OP1E £9590] VERMIFo]

A He A9, PN GPSE B FMSIH
A58t ARt 9 ANE AR, AdE 35
Hvertiport 5) A% ATt FIH = Hl

14) FMS(flight management system) B]3J&2] AJAH,
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Jote] &AHow S
H gl 57l A
ZKholding procedure) Bt AAISH Holtt.
2= v|gL7PE 1o B2 Fig. 73 Table 7

A-gRH R

oA AIXIEE Blok o] FAE:
B AAFBAEES B,
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2.5.2 2% (North) H|&l 2t

el ER MY PRAAMIYEE CP 12
(Gyang IC)FH CP 20(Gur1 [O7HA &2 FEs1H o
), A FPANAEL G745t S Al1Ee
g oFo] YXT ‘FF VOR'E olgstq Z
holding fixZ 3t J3F47]

FAIsH, UAM 7t 5718 Al
£ o=y PSS AT
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(holding) pattern=
7 ZHEes &
< & AUk

Fig. 8ol H+= H}Q} o] CP 16(Peak of Sa-
pae-san)® check pointE holding fixZ 3l 35
d7](holding)E 3= patterne 34 exampleZ
Hol Aolm 7]e} T2 check pointE holding fix®
sto] T=0)7](holding) patterns A34dsha =ok

2.5.3 SZ(East) H|&l 77t

FEd BF Y P3AIAMIEE CP 21
(north end of Gangdong Bridge)5-E CP 2(Dae-

15) VOR(VHF omnidirectional range) A%eF FA®H
AAA.

16) VORTAC(VOR¥} TACAN 3H4)) AgF FEAEX
9 H&PHAIA.
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Fig. 9. East Section CP 21 holding procedure

chi Bridge)7HA|& F-Est3lom, A4 RIS
T 550 AAXT ALSHFHK-16)° ATt A&
VOR(KSM)'& o]85t Zt check pointE holding
fix2 3to] 35d)7](holding) patterng A5},
UAM Z+ 337148 Azt 373 BEE o=l
FIRMAGS ATES 5 Stk

Fig. 904 Hx HR} Zo] CP 2l(north end of
Gangdong Bridge)®] check pointE holding fix® 3}
o] 3=7](holding)E Sk= patterns 5P| example
2 22 A o]y 7]e}t f& check pointE holding fixZ
st} 35071 Zxkholding procedure) /5P et

4

2.5.4 EZ(South) H|& F7t

Sl 9E HPHR2 P3AIAMIPR CP
3(Gyungbu Highway Yangjaechun Bridge)5-E] CP
6(Youngdeungpo station)7FA] 18|11 $HES]EY
YONGSAN CORRIDOR 7h& 2ot om, A4
FHAEL Aol YA F VORTAC(SEL) =
o]&35lo] Z}+ check pointE holding fix® st 3%
7](holding) patterne F+AI5tH UAM Z 57
H ARE FHEoR EEE doEy FEebdde
AHkE 4 QAo

Fig. 1004 Hi= vfe} o], CP 3(Gyungbu High-
way Yangjaechun Bridge)9] check pointE hold-
ing fix& 3] 3% H7](holding)E k= patterne of
1] exampleZ 2SI Ao|H, 7]e} Tk check point
£ holding fix2 3lo] Z5d7] HAKholding pro-
cedure) 43435t =t

=

m. — ANYANG -
o VORTAC 115.5
SEL ..
CH 102
37°24'49.0"N
126°55'42.1"E
— 900 ft

Fig. 10. South Section CP 3 holding procedure
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ZIAFZO] AE VORKIP) = o]&sto] Z+ check
pointE holding fix® 3] 357](holding) pat-
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2EE o= PP E AlTE 4 Uth
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