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A Study on the Development Plan for UAM Demonstration Routes in

Island Areas of Jeollanam-do
- Applying SORA Model -
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ABSTRACT

This study examines the feasibility of introducing Urban Air Mobility (UAM) to address
transportation isolation and the limitations of maritime transport in island regions of
Jeollanam-do, South Korea. Three major passenger ferry routes with the highest traffic volumes
were selected, and the JARUS SORA 2.5 model was applied to quantitatively assess operational
risks. The analysis confirmed that all routes met the required safety and operational feasibility
standards, indicating favorable conditions for UAM adoption in the region. Based on these
findings, the study proposes policy recommendations including the development of tailored
vertiport infrastructure, the establishment of integrated air traffic management systems for
manned and unmanned aircraft, and measures to enhance social acceptance. This research
demonstrates the viability of UAM demonstration routes in island areas and provides
foundational insights to support future UAM commercialization and transportation welfare

improvement in South Korea.
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Fig. 1. Structure of the K-UAM transportation
system
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Fig. 2. The concept of the K-UAM corridor
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Fig. 3. Passenger transport by major port cities
(2024)* unit: thousand persons
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Table 1. Overview of passenger Ferry route
operations (2024)* unit: persons

A F=r 23 | 2Y8S | 5R1d
SFE-AQF | 8,024 776 | 518,083
s GE-AF 20,049 2,873 | 492,013
A -2gAt 4,357 571 413,646
EXI-3% 2,733 1,259 | 410,540
ERx-7HAE 5,221 742 302,067

23
Ex-4HEED | 3,155 533 | 209,981
@A-7AE 4,726 606 189,288
Lanrs FE-43 8,452 492 162,281
x| BE-AdEi(AeE) | 2,580 348 | 150,585
s IY-F= 7,105 345 138,252
S5 2,942 468 133,905

23
SE-HE 6,375 746 132,556
X 3 56,374 | 11,982 |2,920,618
&= A 65,752 6,698 (2,003,325
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Fig. 4. Procedure of SORA model
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Fig. 5. Candidate UAM demonstration routes
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Table 2. UAM subject to operational risk asses—
sment

Performance

* Type : eVTOL

Weight(MTOW) :
2,177kg

Payload : 460kg

Lo ¢ * Dimension
b=
— &
13

Config.uration

|

G | 11.5m(35f)
5428

- - * Vmax :

2 320km/h(88m/s)
Range : 240km

Operating altitude :
5,000m

4
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3.4.1 Detailed Operational Information
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Table 3. Detailed operational information

Category Details
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Table 4. iGRC determination

Max UA dimension | Im | 3m | 8m |20m | 40m
Speed 25 | 35 | 75 | 120 | 200
P m/s | m/s | m/s | m/s | m/s
Controlled
ground 1 1 2 3 3
<5 2 3 4 5 6
Max iGRC | <50 3 4 5 6 7
population I 55 TS e 7 |8
density
(people/kn?)| < 5,000 | 5 6 7 8 9
< 50,000 6 7 8 9 10
>50000( 7 | 8 | Noypatof

Table 5. Mitigation for final GRC determination

Mitigations for Level of robustness

ground risk Low |Medium | High

M1(A)-strategic mitigation

-1 -2 N/A

-sheltering

M1(A)-strategic mitigation

-operational restrictions

M1(A)-tactical mitigation
-ground observation
M1(A)-effects of UA impact

dynamics are reduced
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= 22 F9(OPS, operational volume) W
2 T FF F= 7S FHHeE FUt

7 Aateo] et 28 1k, 28 4, 39 &2 5
S HIgste] ARC-a~ARC-d 55 243t

SORA %7}t 37 =A(R8& %= 1,000~
2,000ft)°ll el Fig. 8& &-8sto] A3t Ay}, A5
9 3= TMA Y 1233 7299 dfgdk= Class E &
Aol &5t 3% D AHFE vlFgo] YASHA] &
= Ao= FRIFq.

T3 g I Mode-C veil = TMZ (tra-
nsponder mandatory zone)°ll SfBsFA] Y=t} o]
A9 24E ARC H7} date] &85t 23, initial
ARCE= ARC-d 5322 A=A

OPSin Atypical | Yes, w
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; i Yes| OPSinClass B, Cor | Yes »
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v
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No ARC-c ARC-c

Yest Yes!

i Yes! Yes! - =
™ Apar | - OPSin OPSin
OPS > 5001t OPSin OPSin
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soLbut [ oteC 04 comoleg N0 niorrled | No, ucontrled
<FLBOO? Veilor TMZ? Airspace? hiosisin e Sy
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- - OPSin OPSin
OPS < 5007t Yes | OPSIn )y | OPSIN | o | uncontrolied | No | uncontrolied
Mode-C 1 Controlled —— . T
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Fig. 7. ARC assignment process
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Fig. 8. Airspace along the routes

2,
N

E

Residual ARCE #%1 38719 9k, g ¢4}
A 52 28319 initial ARCE FA3 Fo] 35 A
T 5F°Itk SORA 2.5 Annex COJl W29 1% 500ft
Z3} 28§ Aol 43kRA] A8o] A=Y, 721 5
719] Yo 1 25 AT ARC-dE
ARC-c = ARC-b 532

ARG ARC-bE Z7SISITHJARUS, 2019).

3.4.4 T&A}IS2T(TMPR)

TMPRS residual ARC S3°| w&t high,
medium, low? 58 A&H QF Hs A4S A

AlstH, ot 24 SO RN g ARC 52
T5 AEE o8 7S HAR FASKES gith
SORA 2.5 Annex Dol @29 ARC-b= TMPR low
o] sfidstH, 8+ A HZ7IA|E 2ol
DAA(detect and avoid) 7|5t A¥S Bl 571 &
A& 50% ol &H, ADS-B (automatic depen-
dent surveillance-broadcast) A& radio comm-
unication 7% 5& ESI} SORA H7F 7|AA
S-4= Table 29} Zo] I7HE AY} 2870 &
A% g TMPR Low $%& 43lok= 429 455
B3I QM= Aog WARTHIARUS, 2019).

L=y o]
O 1o

3.4.5 SAIL Determination

SAILS SORA EHEolA final GRC® residual
ARCE nAste] A== B4 WA 524 50|
o}, A&4 Final GRC 8= 4, Residual ARC 5+
S ARC-bo]H, o]& Table 6 SAIL 2% wjEZ A0
U3t A3} SAIL Level ME A=At SAIL 5&
2 0% 0SO & 24 4 99 ¢33t 87 =&
9] 7|zAEE EEHrh

g

Table 6. SAIL determination

Residual ARC
Fianl GRC a b c d
<2 I II I\ VI
3 I il v VI
4 il mm I\ VI
5 I\ I\ I\ VI
6 v \4 \4 Vi
7 Vi Vi Vi Vi

3.4.6 Containment Requirements

Containment requirements= OPS <¢l£9] 214
A19of| tigt A 2 F5 TS 518 7het Hel=
FA87] sl A= A9 2otk & 71A19
A, &= 35 5 Be Aol sfget=
A A9 AFHE, SAIL 532 E95M low,
medium, high®] Al $Fog 2T 2 H71 o
A 37 AL SAIL Level Mo sid=d, 91 XY
9] QIFUE7} 50ppl/km? T]FO]E2E2 SORA Annex
E9] Table 7 7]&°f w&} containment require-
ment’} low $E0& AREEIM Low oAM=
28 79 1km W 40,000% ofst I3t 742, 28 +
A olg A AAE FAstLL g 5ol A% 74

E]ojof FITHJARUS, 2024).

Table 7. Containment requirements 20m UA

20m UA (<125 m/s)

Population| No |<50000|< 5,000| <500 | < 50
density | Limit |ppl/kmz|ppl/kme|ppl/km?|ppl/km?
Outdoor 40~

assgerlnkliﬁes > 400k Afgeonki— Assemblies < 40k

from OPS blies

SAIL

I&1 N/A N/A N/A | High |Medium
il| N/A N/A N/A  |Medium| Low
I\ N/A | N/A |Medium| Low | Low
N N/A |[Medium| Low | Low | Low
VI Medium| Low | Low | Low | Low
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Table 8. Recommended OSO

SAIL
Operational safety objective
I 1 Il v v VI
Ensure the operator is competent and/or proven NR L M H H H
UAS manufactured by competent and/or proven entity NR NR L M H H
UAS maintained by competent and/or proven entity L L M M H H
gﬁs?grclo;?alfdr;iréts( Aﬁ;g{)antlal to safe operations are designed to an airworthiness NR NR NR L M H
UAS is designed considering system safety and reliability NR NR L M H H
C3 link characteristics are appropriate for the operation NR L L M H H
Conformity check of the UAS configuration L L M M H H
Operational procedures are defined, validated and adhered to L M H H H H
Emote crew trained and current L L M M H H
Ex'ternal services supporting UAS operations are adequate to the oper- L L M H H H
ation
Multi crew coordination L L M M H H
Remote crew is fit to operate L L M M H H
Automatic protection of the flight envelope from human errors NR NR L M H H
Safe recovery from human error NR NR L M M H
A Humz}n Factors evglu.ation has been performed and the HMI found NR L L M M H
appropriate for the mission
Environmental conditions for safe operations defined, measurable and ad- L L M M H H
ered to
UAS designed and qualified for adverse environmental conditions NR NR M H H H
AY, BE XA final GRCE 4, residual ARC
3.4.7 Identification of OSO = ARC-b, SAIL Level I, containment
OSO Ml £ NS Sk o 4y reduirement level® lowiz SYSHA A1z, o

e FAFHo|Y AF 7FsSt P BHEZ Table 89
1770 8 Pd =30 dis] SAIL SF°l w=t

hlgh(H) medlum(M) IOW(L)_/] o] 7:]7(.154‘:]_ 7]_ T')'H/S}%q‘

&4 5olA

B3 AT A wHlo] Aeld B4, ATUE, 3
R 2 HRRT ) o

2z et Y 0SO FEL oot S, o] 571 Final GRC 4= Ay ARt S RIS,
E3 28 = gt 2 gl o];a J1&H 9= i Residual ARC-b= 3% HId=7F B 7 9
SRkl Ala" XS HAsH thoFst -8 749 o S1&= =i, E3 SAIL level M= SORA 2

/H 01_1‘:]_.% Hg 91‘9,]' /\zo @_j'_—]i]vc—,-]_ E]’GARUS, Eﬂoﬂ/\-1 _g_q-o]d— 177H_4 _'__9_ (ﬂ- :H—'(OSO) = Ac}
2024) 927t medium F= low 4259 HE2AX QA

Foz 5%

3.5 SORA & H7t At

= Rsehe AR,
FTEHoE E o, 3] A BF UAM A% 289

0] AV} WAL P B -8 EfgAol ER
AP =AAG] 37] FE GRS - 49 g Aoz moEr) olo] B 7l B4 el AL

G- A, Y% - H4Do| tis] SORA BH7F HAks ARG L1 37 A HES A= Ly SR A

O:

A8sto] 2EAAEE FFHCE WAL B7F x5l o) w5 28 of7, olmal & ARl A
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4 990 we} BAH o A5S Yo 48T 4
ol A 2H S o Fleid Zeolct.

v. 2 B

—

re

e AP EAAH9] W 49 A9} 9
FE0] HAE S8 Yo A FE s
UAME =903 7Fs/E HESISH 59], oA 4%
ol 7 B2 37 F12 Fe 25 e =Z JARUS
SORA 2.5 HES HEslo] LEAEE FFHoz
B7Io BN, AR B0 ARt UAM AT A
5 IRk A olefdt 42 =AR9]
BEA I} FF AL 55 AT AEA- g
TARER E8E 5 Atk FolA 297t

SORA H7IE Bdl #4449 37) *8 42 nF
UAM 280l Za3t tdAdal egAe S5 A
o= IRIFG;. kXE Bt At fARHA Uehd
AL FF Quet &5t FY Ado] ¥PE He =
9] LAg dAK o R - H83F 4= S-S ulgh
o}, old) e} & dAFoAs B A AHol =gtst
A ka1, ASAEY fT S8 1ES B
A G HRES Ajtelth. ol Mk EAAY
o] A oA} AT EE T T ZHoA
UAM ZQlof |8t 248 Baakal 9low, A o
o R ] B &8 7S AXRIT

oj2fgt AAES EYE thaat 22 FAA AAS
AR} et AR, =AY wEE HEZE <l
naks 5010 B wEtte] AAS Astior
st B4, 28491 9T E flsl UAM & &
TuFHAAY} 5 Y FTuEHIAAE
upsfof gtk AR, EARY FRla}k XRAE EH
g ASE 84S SRS Y 7] dARE 9
A A7 ol A-AGS F2lsfof gt Ui, A
% oA FH9 doleet &8 AAS 7RteR
) 240 E3lEl K-SORA REe /g 1wslst
Z87t A

A7 FHAHOREE, SORA H7IoA AT Y
AP Al AR AF QIR 7IEEe R QIFUYEE A
Botg o, =AAY BG4 g A7V AY PAk
7I7olle 5 A AFATE IA Aol 24
g8 ol Agto] 9l 4= Utk E=SE @A AN 9A
o] & UAM 7IA19] s AYS E8ato] 2437

==

rig

=)

mzel, ¥F 8ok 71A12 A 7 dlolHet e
Az Wt A7 2asi.

FHHer, & d7e dEtdk =AAY UAM 4
3 Al 759 S ATHeR dAFshL, 28
SHolM dd 7FsE AAsi. % & A
AL EAA] AE HAIT WS B4 Y, Yot
Ul UAM 4td9] 4-8at 7|5t o] 7]ojd A=
7ot
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