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A Study of the Effect of the KTX Mulgeum Station Stop on Railroad
Users in Yangsan City

ABSTRACT

The purpose of this study is to predict changing traffic environments and related economic effects by reflecting the changed KTDB
and socio-economic indicators pertaining to Mulgeum station, a general railway stop, when it is confirmed as a KTX stop. To analyze
the data of this study, socioeconomic indicators and the general status of transportation facility operations were investigated with
reference to related statistical data, centered on the country overall and on Yangsan city in particular. In addition, we investigated and
referenced the railroad facility construction plan and train operation plan, which are national high-level plans related to land
development and transportation network construction. Currently, there are only ITX trains (4 times/day) and Mugunghwa trains (29
times/day) that stop at Mulgeum station in Yangsan, meaning that passengers cannot use KTX trains in the Yangsan area. In
particular, the need for a KTX stop at Mulgeum station has been continuously raised because train users in the Yangsan area have
inconvenient transportation in that they must travel 40 minutes to Ulsan station or 30 minutes to Gupo station to use the KTX. As
a result of analyzing railroad transportation demand that will change in the future as the KTX stop at Mulgeum station is confirmed,
the number of passengers boarding and arriving at Mulgeum station is predicted to be 1,674 passengers/day by 2025. In addition, the
numbers of train passengers that are converted from Ulsan and Gupo stations due to the stop at Mulgeum station are predicted to be
594 passengers/day boarding and 562 passengers/day arriving by 2025. In the future, if Yangsan citizens use the KTX Mulgeum
station, the access time to Mulgeum station can be shortened to 22 minutes from 65 minutes, and it is predicted that the inconvenience
of transferring between railroads will be resolved, with the waiting time for transfers reduced by up to a maximum of 40 minutes.
Therefore, the economic effect of creating a KTX stop at Mulgeum station was analyzed to be B/C=1.823 when general railroad
operating costs are not taken into account and B/C=2.127 when general railroad operating costs are considered. In conclusion, when
using KTX trains to visit the Seoul Metropolitan Area, it takes 2 hours and 43 minutes to use Mulgeum station without using Ulsan
station or Gupo station, which is considered to be very effective for reducing travel times and improving the economic feasibility of
this development; it is also expected that Yangsan city will be able to improve accessibility and mobility to the Seoul Metropolitan
Area by breaking free from the disgrace of being a remote location given its link to KTX in the future.

Key words : KTX (Korea Train eXpress), KTDB (Korea Transport Database), Traffic demand, Transfer waiting time, Travel time
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Table 1. Status of Population and Number of Households by Year (unit:

people)

Div. | 2015 | 2016 | 2017 | 2018 | 2019 |GroWh
rate (%)

No. of
117,649 125,453 | 135,821 | 141,871 | 145297 | 5.42

households
population |307,040 {322,975 | 344,450 | 354,747 | 357,078 | 3.85
population/| ) ¢\ | 557 | asa | 250 | 246 | -1.49

households

Ref.: No. 58 Statistical Yearbook, Yangsan City(2020)

Table 2. Status of Number of Employees by Year (unit: people, number)

Div. | 2015 | 2016 | 2017 | 2018 | 2019 | SOWh
rate (%)
No. of
. 21,904 | 23,570 | 24,979 | 26,443 | 27,426 | 5.78 %
businesses
No. of
127,390 | 131,774 | 136,270 | 142,418 | 146,324 | 3.52 %
employees

Ref.: No. 58 Statistical Yearbook, Yangsan City(2020)

Table 3. Status of Railroad

Div. Line No. of trips/day Remarks
Mulgeum | Gyeongbu no.41~no.45 Passengers
station line (ITX-Saemaeul, Mugunghwa) | & freight

Won(.iong Gye.ongbu n0.19 (Mugunghwa) Only
station line passengers

Ref: Let’s Korail Website, Korea Railroad Corporation(2021a)
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Table 4. Status of Annual Usage by Rail Station (unit: people, year)

Wondong station Mulgeum station
Year (people/year) (people/year) Total
on off total on off total
2016 84, 91, 175, 263, 252, 516, 691,
051 296 347 670 455 125 472
2017 90, 98, 189, 365, 343, 708, 897,
789 264 053 192 389 581 634
2018 81, 87, 168, | 441, | 416, | 858, |1,026,
545 221 766 411 654 065 831
2019 84, 91, 175, 460, 428, 889, | 1,065,
415 486 901 721 648 369 270
2020 32, 36, 69, 301, 287, 589, 659,
701 924 625 867 512 379 004
Growth | 1 05| 2025 [-2062 | 344 | 330 | 337 | -1.20
rate (%)

Ref.: Let’s Korail Website, Korea Railroad Corporation(2021a)

Table 5. Status of Mulgeum Station Railroad

4.1.2 Xkl SAXE: Mot
opakA|e] EAAE olZ AT, 20253 142,687H004] 20451
125,0417 2.2 AZTF 0.66 % 72T o= o=Hck
TS FAREAAXN] BAREE 20251 1,480,991 76014 2045
1,320487H0 2 BT 0.57 % 7Hash= Ao R dZ2a, 4t
A= 20254 523,342WH004] 20451 461,782 2 0.62
% FHashe Ao 2 dlSE, Table 73 th

Table 6. Forecast of Future Population (unit: people)

Area 2025 | 2030 | 2035 | 2040 | 2045 [GFOMh
rate (%)
Vangsan| 407 | 410, | 410, | 404, [ 307, [
angsan| o371 014 | 158 | 715 | 947 |
. 550, | 556, | 555, | 546, | 523,
o kimhae | 20" | 956 | 797 | 104 | 354 | 023
“ Mivang| 95 | 92 | 89 | 84 | 81, [
YS! 673 | 954 | 423 | 881 | 943 :
others | 2,301, 2305, | 2,289, {2,251, [ 2,191, | .
area | 680 | 713 | 861 | 854 | 221 |
Busan 3,234,(3,173,] 3,098, [ 2,99, | 2870, | oo
usa 243 | 839 | 349 | 883 | 678 |
1,170, 1,173, | 1,162, | 1,135, | 1,097,
Ulsan 049 | 058 | 037 | 889 | 664 | 032
Busan, Ulsan, | 7,759, | 7,711, | 7,605, | 7420, [ 7,162, o
Gyeongnam 152 | 834 | 625 | 416 | 806 ’

Ref.: 2019 National Passenger O/D Supplementary Update (National
Ticket). Korea Institute of Land and Infrastructure(2020)

Direction O-D station No. stop | Remarks Table 7. Forecast of Numbers of Future Employees by Year (unit: people, %)
Seoul—Busan 9
, Area 2025 | 2030 | 2035 | 2040 | 2045 |CrOWth
one time/ rate (%)
Dongdaegu— 2 monday~
Mugunghwa Busan r 142, | 140, | 137, | 131, | 125, |
friday Yangsan | coq | 716 | 388 | e64 | 041 | 060
Busan .
Daejeon— 3 Kimh 221, | 218, | 213, | 204, | 194, 0.65
Busan 3| 874 | 690 | 440 | 365 | 558 |
ITX-Saemaeul Seoul—Busan 3 Gyeongnam Mi 37, 37, 36, 35’ 33’ 0.55
Total 17 YaNS| 500 | 120 | 400 | 082 | 553 |
Busan—Seoul 9 Other | 937, | 911, | 871, | 813, | 755, 107
one time/ area | 696 | 211 | 384 | 597 | 589 |
Busan—
2 monday~ 1,489, | 1,475, | 1,446, | 1,392, | 1,329,
Mugunghwa Dongdaegu friday Busan 991 040 | 306 | 414 | 487 -0.57
Seoul Busan— 3 Ul 523, | sl6, | 505, | 485, | d6l, |
Daejeon san 342 | 910 | 547 | 099 | 782 |
ITX-Saemaeul | Busan—Seoul 3 Busan, Ulsan, 3,353, 3,299, | 3,210, | 3,062, | 2,900, 07
Total 17 Gyeongnam 090 | 687 | 467 | 222 | o1l |

Ref. Let’s Korail Website, Regular Train Timetable, Korea Railroad
Corporation(2021b)

Ref.: 2019 National Passenger O/D Supplementary Update (National
Ticket). Korea Institute of Land and Infrastructure(2020)
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F9l KTX 419k 37b wlgsiaint
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4.2.2 SSHIMHTrip Genaeration)

FPAYERe =7 EDBOA 2025~2045 374 =3 538
RS Q183 TS AN, o] F ST
AT 0.38 % FAsHE ZoF =3kt

TEfar B o ORIl AR G 039 % sk Blo R
BRI, AT 5 B BT 0.50 %, Fak 2 Sk
0.63 %, 0.51 % 7Hash= Ao = BAE o, Table 83 2k

Table 8. Forecast of Future Traffic Generation by Year (unit: people, %)

Area 2025 | 2030 | 2035 | 2040 | 2045 |CrOWh
rate (%)
689, | 684, | 677, | 658, | 638,
Yangsan| o7 | 737 | o40 | 712 | s33 | 03
. 955, | 948, | 932, | 903, | 864,
kimhae | ¢3 | 247 | 632 | 675 | 763 | 00
Cyeongram Mirvang | 18% | 185 [ 179, [ 17, [ es, |
Yang |\ 150 | 400 | 451 | 290 | 032 :
Other | 3,740, 3,706, | 3,630, | 3,517, {3377, | ¢,
area | 508 | 230 | 854 | 81 | 973 |
7,009, | 6,859, | 6,698, | 6,467, | 6,182,
Busan 965 | 724 | 505 | 274 | 952 | “063
2,306, | 2,282, | 2,238, | 2,169, | 2,082,
Ulsan 704 | 397 | 747 | 623 | 733 | 01
77,346,|77,651,|76,575,| 74,623, 72,087,
Other area 578 | 074 | s98 | 624 | 930 | 033

Note: other areas exclude Gyeongnam, Busan, and the Ulsan Areas
Ref.: 2019 National Passenger O/D Supplementary Update (National
Ticket). Korea Institute of Land and Infrastructure(2020)
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Table 103} Zt}.

4.2.5 S3HHHE Trip Assignment)

S 4| 28 TR v A 2A] FEd
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Table 9. Forecast of Future O-D Purposed Traffic Volumes (unit: traffic, day)

D Busan | Ulsan Gyeon | Yang | Other Total Target
O gnam | san area year

Yangsan [159,512| 60,655 | 33,758 {424,279 11,708 [689,912| 2025

Yangsan [155,235| 52766 | 29,459 |388,805| 12,268 [638,533| 2045

Ref.: 2019 National Passenger O/D Supplementary Update (National
Ticket). Korea Institute of Land and Infrastructure(2020)

Table 10. Forecast of Future Inter-Region for Mulgeum Station in
Yangsan (unit: traffic/day, %)

Div. Cars | "oves” | v | dramond
non-stop 172,708 2,792 1,254 618
2025 stop 172,539 2,750 1,224 859
change value -169 -42 -30 +241
non-stop 171,343 2,640 1,269 624
2030 stop 171,168 2,599 1,239 870
change value -175 -41 -30 +246
non-stop 169,546 2,507 1,290 623
2035 stop 169,369 2,467 1,260 869
change value -177 -40 -30 +246
non-stop 165,310 2,446 1,312 614
2040 stop 165,134 2,407 1,282 857
change value -176 -38 -29 +244
non-stop 161,771 2,360 1,309 601
2045 stop 161,599 2,323 1,281 839
change value -173 -37 -29 +238

Ref.: 2019 National Passenger O/D Supplementary Update (National
Ticket). Korea Institute of Land and Infrastructure(2020)



Table 11. Classification of Railroad Expression Speeds in VDF Values

Expression | VDF Ave Expression | VDF Ave.
speed range | value speed speed range | value speed
(kph) (kph)
31~35 50 33 81~85 60 83
35~40 51 38 86~90 61 88
41~45 52 43 91~95 62 93
46 ~50 53 48 96~100 63 98
50 ~55 54 53 101~105 64 103
56 ~ 60 55 58 106~110 65 108
61 ~65 56 63 111~115 66 113
66 ~ 70 57 68 high-speed rail | 70 200
71~75 58 | 73 COFI?:SC:*}:Lk 40 | 20
76 ~ 80 59 78 -

Ref.: 2019 National Passenger O/D Supplementary Update (National
Ticket). Korea Institute of Land and Infrastructure(2020)
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Table 12. Forecast of Passengers Boarding and Arriving at Mulgeum
Station (unit: people/day)

Station name 2025 | 2030 | 2035 | 2040 | 2045
U on | 7,671 | 7,704 | 7,646 | 7,463 | 7,228
san
off | 7,593 | 7,492 | 7,408 | 7,174 | 6,900
non- G on | 1,701 | 1,713 | 1,690 | 1,648 | 1,584
sto, upo
(@l; P off | 1,769 | 1,719 | 1,709 | 1,653 | 1,583
Mul on 0 0 0 0 0
geum | off 0 0 0 0 0
Ul on | 7213 | 7254 | 7,212 | 7,033 | 6,798
san
off | 7,166 | 7,068 | 7,009 | 6,776 | 6,516
stop | o on | 1,565 | 1,564 | 1,526 | 1,489 | 1,432
(@) P off | 1,634 | 1,593 | 1,564 | 1,521 | 1,452
Mul on | 834 | 845 | 845 | 833 | 815
geum | off | 840 | 828 | 820 | 800 | 777
ul on | -458 | -450 | -434 | -430 | -425
san
off | -427 | -424 | -399 | -398 | -384
G on | -136 | -149 | -164 | -159 | -152
upo
" P off | -135 | -126 | -145 | -132 | -131
resu.
(@-@)| Total on | -594 | -599 | -598 | -589 | -577
(Ulsan
+Gupo) off | -562 | -550 | -544 | -530 | -515
Mul on | 834 | 845 | 845 | 833 | 815
geum | off | 840 | 828 | 820 | 800 | 777

Table 13. Forecast of Conversion
(unit: people/day)

Demand for Mulgeum Station

Div. 2025 | 2030 | 2035 | 2040 | 2045
Transformation | ©on 594 599 598 589 577
of nearby station| off | 562 550 | 544 | 530 | 515
Transformations on 241 246 246 244 238

between other
regions off 278 278 276 270 262
on 834 845 845 833 815

Total

off 840 828 820 800 777

3]} 140%1/3] akxf, T3] 105QV/3]2 dPd=Slom,
Table 133} 2t}
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Table 14. Analysis of Time-Saving Effects by Route (unit: minutes)

Station A B D E F G H
name
Mulgeum-~ 2:43 - - - - 2:43 -
Seoul
Yangsan transfer
Route 1 %el‘“e” 2:02 - 0:45 - 0:15 0:03 3:05 0:22
san~
Seoul
Yangsan transfer
Route 2 center~ 2:48 - 0:40 0:15 0:05 3:48 1:05
Gupo~
Seoul
Route 3 Mulgeum-~ - 4:16 - - - 4:16 133
Seoul
Mulgeum~ 2:50~ 1 50 07~
Route 4 Dongdaegu 4:08 - 06.1510 - 24'5(?8 01' 027 s
~Seoul (including transfer time) . : :
Mulgeum~ 2:54~ . . 1
Route 5 Miryang~ 3:38 - Od 1 43; - 23' 534 3 Od ,1515
Seoul (including transfer time) ’ ’ ’

Note: A=high-speed railroad, B=general railroad, C=bus, D=metro, E=transfer waiting, F=travel time, G=total time, H=shorten time
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5.1.1 ®oVH|2H|(Benefit Cost Ratio: B/C ratio)
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5.1.2 &SixH7EX|(Net Present Value: NPV)
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5.1.3 LHE2lE(Internal Rate of Return: IRR)
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Table 15. Results of Economic Analysis (unit: 100 million won/year)

2 AR - A

Div. Item Not-considering general railroad operating costs | Considering general railroad operating costs
construction cost 30.0 30.0
operating cost ]_’] 08.0 ?40'0
(cost:27.7/year) (cost:23.5/year)
Cost alternative investment/ _
residual value
total 1,138.0 970.0
cost of present value 456.2 391.1
travel time savings 960.0 960.0
operation cost savings 887.1 887.1
traffic accident savings 110.3 1103
Benefit - -
environment cost savings 56.7 56.7
total 2,014.1 2,014.1
benefit present value 831.9 831.9
B/C ratio 1.823 2.127
NPV 357.7 440.9
IRR (%) 65.8 70.9
o B, C 3 A FrE BEAlks AlmA], AR S 20219
KRR 2 qan = B A+ D ssams 2w WA 419 927k 20504 S0
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