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Abstract

This study predicts the means sharing ratio of the urban air transportation (UAM) when the VertiHub of the

UAM in the southern western part is built at Songjeong Station in Gwanju. Based on Monte Carlo simulation of

the utility function and means selection logit model for each means of transportation, our findings indicate an
average mode share of 0.95%, with a variability range from 0.07% to 4.7%. Moreover, 95% of the simulation
outcomes fall below a 2.02% mode share. Sensitivity analysis, conducted via Tornado Plot, highlights that the

mode share is principally influenced by factors such as the unit fare, cost parameter, basic fare, and the time

required for takeoff and landing. Notably, a negative correlation exists for unit fare, basic fare, and takeoff and

landing time, suggesting the necessity of setting an appropriate level of fair to enhance UAM utilization.
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Table 1. Utility Function Parameter

Classification Mean Stdev
Time Parameter -0.03555 0.00462
Cost Parameter -0.00021 0.00003
Car 0 0
Taxi -1.64506 0.22843
Chgssgzgitssﬂc Bus -0.46504 0.20492
Train/Subway -2.18611 0.48632
UAM -2.5 0.15198
Classification Max Min
Time Parameter -0.02028 -0.05069
Cost Parameter -0.00012 -0.00033
Car 0 0
Taxi -1.05534 -2.55838
Chg(:szg:tssﬂc Bus 0.07769 -1.2707
Train/Subway -0.05794 -3.25795
UAM -2 -3

Source : Kim et al. (2008) (in Korean)
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Table 2. Variables Description
3.2 4CHc axIny Name Variable Description  Data Sources
L ~ ) v01 car_time (minute)
T A 8UTE o8] HE SYLEE
v02 car_cost (won)
L 5l QS T nE E 3o
= 7o ffeiM s REBlRY B 2R F S AL v03 car_distance (km)
B3t} e =S A3 (Normal distribu- v04  taxi_time (minute)
tion) 2 7}gsH ZZ I H (Probit model), 2}0] v05 taxi_cost (won)
o Kakao M
B B3 (Weibull distribution)2 7P3shd 242 v06 taxi_distance (km) 122023;"
% (Logti model)o|th. FHEEE 7ok 24 v07 _ bus time (minute) (in Korean)
mo] QUAOIAN AN oleigom Qa0 Dus-cost(won)
_ ~ o ~ v09 bus_distance (km)
o5 2R Y-S To| ARGt A8eE o8t — ,
v10  train_time (minute)
SoRg 20239 dot o ZHUES LT traim cost (won)
2010: 133). v12 averae_distance (km)
v13 bus_access time Ministry of Land,
- eXD( UI;) (3) vl14d bus_wating time Infrastructure
i] exp( ) v15 train_access time and(';)aznzs)port
vlé train_wating time (in Korean)
P, : 5HkE Aels kS v17 UAM_access time
— v18 UAM_wating time Joint
U ko] 58 -
k R ) © 1o UAM_take off/ Government of
Ui 88 landing time Rlelfeva-nt
Ministries
n: 59 74 v20 UAM_unit cost (2021)
v21 UAM_base rate (in Korean)
v23 al_time parameter
AckEC 2237 A8 o TFE) o
-I—E:]__-I__ =1 E-}\E(é']’} ]galolﬁa ?é0}7] ‘I’] v24 a2_cost parameter
i)‘l‘ ﬂ]O]H% ﬂﬂ] Ao}_/l\‘g} Eﬂ‘/l\‘i :IL'E‘E_]'%E} /g-'/l: v25 car_constants Kim et al.
_ 2008
= YA vl o] 5 A Y 4= QLo Ut v26 taix_constants (in(Korezm)
ol FolH oy 7Rs3lo] WY Holekm QI4)E]  v27  bus constants
L glo]glo|t}. Wi yESThE HaA7E tiy) v28 train_constants
5 Song and Kim
A|ZF, UAMOJZFFZA|7E UAME L, UAM 7129+,
] 1= a 128 v29 UAM._constants (2017)
UAM ©9]85 5 =TS (UAM) =YJA] 273 (in Korean)
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H 2 gl 2JspE o] HIZARE, 7] AR TS
EAGRAL (FELES, 2022: 160~163)0]4 7]
A% glo] B & 4-8519] © 1 Table 30] A A5H3ch
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Table 3. Bus/Subway Access time and Waiting Time

Variable Mean Stdev
Access Time 7.92 5.053
Bus
Wating Time 15.42 7.723
Access Time 10.87 6.752
Subway

Wating Time 8.94 4.534

Source: Ministry of Land, Infrastructure and Transport
(2022) (in Korean)

Table 4. Distribution of Urban Air Traffic Variables

Variable Mean Max Min Stdev
Velocity (km/h) 225 300 150 24.27

Base Rate 6000 10000 2000 1294.49

Unit Cost 1750 3000 500 404.53

Access Time (m) 10 15 5 1618

Waiting Time (m) 5 7 3 0.64

Take Off/

6 2 0.64
Landing Time (m)

Source: Joint Government of Relevant Ministries (2021),
Song and Kim (2017) (in Korean)
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ModelRiskE AM8-519]th A1 3141 1,0003]0]H A5t FFFAA] HA YA B Hepd = 2270
A &0 A A3} Hat TAIE T E(UAM) 2] B+ Al BT AR A Dol HE] L E (Verti Port)
STETRR.0 0,950, X4 0.07%, H] 4.7%2 & 7H AR " 79 A= AN W E(UAM) ] 5
A ]9Jt}. Table 50l 4] T 7| 2 EA 2R A A 519 HEEES a8 2R, SHPER AlEE
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Table 5. Monte Carlo Simulation Statistics

Classification Statistics
Mean 0.00951443
Min 0.000714672
Max 0.047160564
Standart Deviation 0.005700817
Skewness 1.599588523
Kurtosis 7.406839737
z
g L

ModelRisko| A= RI7H = B4 9J3t Conditional
Mean, Conditional Cumulative Percentile, Regression,
Rank Correlation 47}A] &7-9] EY|o| = A EE A
F5h 9=y, & Ao A= Conditional Mean
Tornado Plot¥} Rank Correlation Tornado Plot £
4 A7hE tFg 3} ol At

Fig. 20]|4] Conditional Mean Tornado Plot& X

30% 35% 4.0% 4.5% 50%

Fig. 1. Histogram of UAM Ratio
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Fig. 3. Rank Correlation Tornado Plot
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