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Connectivity Analysis of KTX Stations according to KTX Connection
Characteristic Variable and KTX Modal Split
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Hyun-Ju Shin - Byung-Kwan Kim

Abstract Since the opening of KTX, the number of people coming to KTX stations to use KTX has steadily increased.
Passengers have a variety of access modes between a KTX station and their origin/destination. But there is no way to con-
firm the level of connection strength. So this study examines various connection characteristic variables that can show the
connectivity, and examines influencing relationships, and chooses variables that affect connectivity by using a KTX modal
split. We will suggest connectivity estimation models between a KTX station and origin/destination based on the selected
connected variables.

Keywords : KTX Station, Connectivity, KTX Modal Split, Connection Characteristic, Regression Model
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Table 1 Variable definition

Variable Variable explanation
Bus Def. | Num. of bus lines & passes/hour connecting KTX station and TAZ directly
supply Survey | Survey of num. of bus lines & passes/hour connecting KTX station and TAZ
Urban rail Def. | Num. of urban rail lines & passes/hour connecting KTX station and TAZ directly
Connecting supply Survey | Survey of num. of urban rail lines & passes/hour connecting KTX station & TAZ
mode Taxi Def. | Taxi registrations Num. in TAZ
supply supply | Survey | Survey of taxi registrations Num. in TAZ
characteristic Auto Def. | Auto registrations Num. in TAZ
supply Survey | Survey of auto registrations Num. in TAZ
Bicycle Def. |Bicycle road rate connecting KTX station and TAZ
supply Survey | Bicycle road length/Bicycle path length connecting KTX station and TAZ
Travel Def. | Travel time between KTX station and TAZ using connecting transportation mode
time Survey | Survey of shortest travel time between KTX station and TAZ connecting mode
Travel Def. | Travel cost between KTX station and TAZ using connecting transportation mode
cost Survey | Survey of minimum travel cost between KTX station and TAZ connecting mode
) Def. | Generalized cost between KTX station and TAZ using connecting mode
Travel Generalized - - - - -

. Calculating generalized cost between KTX station & TAZ using connecting mode
impedance Cost | SuIVeY |\ pplying of preliminary feasibility study fi ion facilities i KDI
characteristic pplying of preliminary feasibility study for transportation facilities investment(KDI)

Travel Def. | Travel distance between KTX station and TAZ using connecting mode
distance | Survey | Survey of minimum travel cost between KTX station and TAZ connecting mode
Def. | Transfer times, transfer time, transfer distance, transfer discount, parking fee
Independent Connecting : : ; ; :
variable . Survey of transfer times, transfer time, transfer distance, transfer discount, parking fee
impedance | Survey )
on travel between KTX station & TAZ
Facilities Def. | Moving time between KTX station and connecting facilities
arrangement | Survey | Survey of moving time between KTX station entrance and connecting facilities
Stairs Def. | Stair length between KTX station and connecting facilities
c . convenience | Survey | Survey of stair length between KTX station entrance and connecting facilities
onnecting X . - X -
convenience .Escalat.()r Def. |Escalator installation rate of up-down path between KTX station and connecting facilities
characteristic | installation S Ratio of Escalator places/stairs places of up-down path between KTX station and con-
urve
rate Y necting facilities (horizontal connection = 100%)
Transh Def. | Whether indoor Transfer between KTX station and connecting facilities
ransfer
. Survey of whether Indoor connection or deck installation between KTX station and con-
environment | Survey . .
necting facilities
Def Presence of traffic information about bus arrival time, bus location and bus line
ef.
Arrival Accuracy of traffic information
information S Survey of Presence and accuracy of information
urve
Transportation Y *Accuracy is calculated by error through 50 sample survey
Information Parking Def. | Presence of information about available parking lots location and number.
characteristic | information | Survey | Survey of presence of information about available parking lots location and number
Def. |Presence of intermodal transportation and location information in KTX station
Intermodal - - - - - —
. . Survey of presence of information devices and information bureau providing intermodal
information | Survey | . i
information
Dependent KTX KTX modal splint by zone to zone in influence range of Seoul, Singyeongju, Ulsan, Busan station
variable modal split (using KTDB major mode OD)

*Intermodal transportation mode : auto, bus, urban rail, taxi, bicycle
*Connection facilities : bus stop, urban rail platform, transfer parking lots, taxi stop, bicycle parking lots, auto park & ride spaces
*Information devices : kiosk, mobile, Internet
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Table 2 Correlation of KTX Modal split and Connected function

Seoul ——==—"— '__:__ Singyeongju ——_— Ulsan —— Busan
Station Staion Station Station

variable
+ Seoul (25 TAZ) + Ulsan (5 TAZ) « Ulsan (5 TAZ) + Busan (16 TAZ) - -
+ Gyeonggi (30 TAZ) + Gyeongbuk (13 TAZ) + Busan (16 TAZ) + Ulsan (5 TAZ) Variable CorrelaFlon Variable Conela?lon
« Incheon (9 TAZ) + Gyeongbuk (10 TAZ) + Gyeongnam (11 TAZ) coefficient coefficient
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Table 3 The result of multiple regression analysis

Non-standardized | Standardized . . .
coefficients coefficients Collinearity statistics
Classification t p-value R? | AdjiR* | D-W
il Standard il Tolerance VIF
error
Model 1 Constant 252 .065 3.885 .000
b3 2 .002 .001 .140 1.993 .048 739 1.354
4 -.001 .000 -223 -2.244 .026 370 2.705 0.588 | 0.574 1.500
jl -071 .025 -236 -2.825 .005 523 1.911
i5 .105 .042 241 2.521 013 401 2.493
Constant .396 .041 9.682 .000
a2 3.8E-04 .000 191 2.532 012 593 1.686
Model 2 il -.001 .000 -175 -2.209 .029 538 1.860 0.627 | 0.614 1.652
i2 -.003 .001 -.305 -3.431 .001 427 2.344
jl -.061 .024 -204 -2.565 011 .534 1.873
Constant 283 .046 6.182 .000
a2 4.7E-04 .000 240 3.264 .001 .655 1.527
Model 3 3 -.001 .000 -222 -2.924 .004 614 1.629 0.606 | 0.592 1.689
jl -.084 .023 -283 -3.716 .000 611 1.638
q2 .083 .030 184 2.815 .006 .826 1.211
Constant 249 .068 3.652 .000
a2 4.7E-04 .000 237 3212 .002 615 1.627
Model 4 f1 -.001 .000 -.186 -2.032 .044 .398 2.510 0.633 | 0.619 1.532
2 -.001 .000 =212 -2.298 023 392 2.551
i5 .106 .039 243 2.755 .007 430 2.328
Constant 463 .054 8.597 .000
a2 3.9E-04 .000 201 2.714 .007 619 1.616
Model 5 g2 -8.3E-05 .000 -.265 -3.092 .002 461 2.168 0.626 | 0.613 1.629
g4 -1.5E-06 .000 -203 -2.446 016 494 2.026
jl -.063 .024 -210 -2.656 .009 541 1.849
A e BAsed o188 & 9e Zoln 7k @ el
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A1. Connected function variable

Variable Explanation Unit | Variable Explanation Unit
al Num. of bus lines num. i5 Whether transfer discount 0,1
a2 Num. of bus pass per hour veh./h k1 Travel time between bus stop & station sec.
bl Num. of urban rail station num. k2 Travel time between urban rail platform & station sec.
b2 Num. of urban rail lines num. k3 Travel time between parking lots & station sec.

b3 1 | Num. of urban rail pass per peak hour train/h k4 Travel time between taxi stop & station sec.
b3 2 | Num. of urban rail pass per non-peak hour train/h k5 Travel time between park-ride & station sec.
cl Num. of taxi registration veh. ko6 Travel time between bicycle parking & station sec.
dl Num. of auto registration veh. 11 Stair-way length between bus stop & station m
d2 Capacity of transfer parking lots veh. 12 Stair-way length between urban rail platform & station | m
el Supply rate of bicycle road ratio 13 Stair-way length between parking lots & station m
e2 Capacity of bicycle parking lots veh. 14 Stair-way length between taxi stop & station m
f1 Bus travel time between station & TAZ min. 15 Stair-way length between bicycle parking & station m
2 Urban rail travel time between station & TAZ min. 16 Stair-way length between park-ride & station m
3 Auto travel time between station & TAZ min. ml Escalator installation rate between bus stop & station | ratio
4 Transit travel time between station & TAZ min. m2 ZS:;?:S:I installation rate between urban rail platform ratio
f5 Bicycle travel time between station & TAZ min. m3 ii?;itor installation rate between parking lots & ratio
gl Bus travel cost between station & TAZ won m4 | Escalator installation rate between taxi stop & station | ratio
22 Urban rail travel cost between station & TAZ won m5 Esc.alator installation rate between bicycle parking & ratio
station

23 Auto travel cost between station & TAZ won m6 | Escalator installation rate between park-ride & station | ratio
g4 | Taxi travel cost between station & TAZ won m7 | Elevator installation rate ratio
25 Transit travel cost between station & TAZ won nl Presence of indoor transfer between bus stop & station | 0,1
hl Bus generalized cost between station & TAZ utility n2 Zresstzltl;;:loflndoor transfer between urban rail platform 0,1
h2 Urban rail generalized cost between station & TAZ | utility n3 fxﬁ?ﬁﬁce oftindoor transfer between parking lots & 0,1
h3 Auto generalized cost between station & TAZ utility n4 Presence of indoor transfer between taxi stop & station| 0,1
h4 Taxi generalized cost between station & TAZ utility nS ;r;?zzce offindoor transfer between bicycle parking & 0,1
h5 Transit generalized cost between station & TAZ utility n6 Presence of indoor transfer between park-ride & station| 0,1
il Bus travel distance between station & TAZ km ol Presence of intermodal transportation arrival info. 0,1
i2 Urban rail travel distance between station & TAZ km 02 Presence of intermodal transportation line info. 0,1
i3 Auto travel distance between station & TAZ km 03 Accuracy of intermodal transportation arrival info. ratio
i4 Transit travel distance between station & TAZ km pl Presence of info. about available parking num. 0,1
i5 Bicycle travel distance between station & TAZ km p2 Presence of info. about parking lots location 0,1
jl Times of transter time ql Presence of information center in station 0,1
j2 Transfer time Min. q2 presence of information devices in station 0,1
i Transfer distance m © if;resstzltl;z of intermodal transportation location info. ol
4 1 hour parking fee won ci KTX modal split ratio
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