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Trans-Korea Rail Logistics Strategy for the Normalization of
South and North Korea Economic Cooperation

ABSTRACT

It is essential to connect the railroads between South and North Korea in order to the implementation of the Eurasia initiatives and
prepare for the normalization of the economic cooperation between south and north Korea as well as the unification. This study
provides the strategy to establish the rail logistics network for the normalized trades between south and north Korea, and the
accommodation of the logistics demands to China and Russia. The alternative routes were designated and the costs for the
rehabilitation were estimated, and suggested the priority for the investment. The Trans-China Rail is prior to the Trans-Siberia Rail in
terms of the utility for the logistics and the political value. In connection to the TSR, it is desirable to pass the Seoul-Gyeonggi area where
the demand is greater than the other area. This route is limited by the restriction in the capacity, then the Gyeonggi Ring Rail route may
be necessary.
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Fig. 1. Structure of Trans Korea Cargo Volume Estimation
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Table 1. Estimation of Processing Volume in N.Korea (unit : 1,000
ton)

yr. 2016 2021 2026 2031 2036
vol. 110 151 192 232 273
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Table 2. Estimation of Cargo Volume by Gaeseong Industrial
Complex (unit : 1,000 ton)

yr. 2016 2021 2026 2031 2036

vol. 311 405 498 591 685
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Fig. 2. Trades between S.Korea and 3 Provinces of NE China

Table 3. Estimation of Cargo Volume to 3 Northeastern Provinces
in China by TKR (unit : 1,000 ton)

yr. 2016 2021
vol. | 2,558.56 | 3,139.36

2026 2031
3,720.16 | 4,300.96

2036
4,881.76
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Fig. 3. Trades between S.Korea and CIS
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Table 4. Estimation of Cargo Volume to TSR

Export | Import Trad
XpOl mpo rade Cargo Cargo
to from Korea
yr . . Volume Volume*
Russia | Russia -CIS (mil.$) (1000 ton)
(mil.$) | (mil.$) | (mil.$) ’
2016 13372 6483 26271 138,604 2,273
2021 17531 8605 34623 182,705 2,996
2026 | 21690 10726 42974 226,306 3,720
2031 25848 12847 51326 270,907 4,443
2036 | 30007 14969 59678 315,008 5,166

* based on APIDC, 2009~2013
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Table 5. Summary of Cargo Volume Estimation (unit : ton)

yr. Trade (S-N Korea) Gaeseong
vol. im : ex vol. im : ex
2016 110,107 1.25:1 311,337 1.1:1
2021 150,834 1.25:1 404,309 1.1:1
2026 191,562 1.25:1 498,282 1.1:1
2031 232,289 1.25:1 591,755 1.1:1
2036 273,017 1.25:1 685,228 1.1:1
yr China (3 Provinces) TSR
vol. im : ex vol. im : ex
2016 2,558,560 1.32:1 2,273,111 0.69: 1
2021 3,139,360 1.32:1 2,996,365 0.69: 1
2026 3,720,160 1.32:1 3,719,619 0.69: 1
2031 4,300,960 1.32:1 4,442,873 0.69: 1
2036 | 4,881,760 1.32:1 5,166,127 0.69: 1
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Table 6. Railroad Connection Projects
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Line Section Length Remarks
Gyeongeui Munsan ~ Dorasan (MDL) 12.0 km - southern part completed (1 track)
.. - completed (2005.12)
| Dongh: K ~MDL .
Completed onghacbukbu Jejin 7.0km - test op. in Jejin-Geumgangsan (2007.5)
Gyeongwon Shintanri~Cheolwon 5.6km - completed (2012.11) (1 track)
- south 10.6km, north 14.8km
Gyeongwon Cheolwon~Pyeonggand 25.4km - electrifed Pyeonggang-Wonsan
Planned Geumgangsan Cheolwon~Naegeumgang 116.6km - south 32.5km, north 84.1km
- technical survey complete
Donghaebukbu Gangreung ~ Jejin 120km (Gangreung ~MDL.) (2002)
- completed Jejin~MDL (2005.12)
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Table 7. Railroad Structures in N.Korea Section
Length (km
Alternative Section gth (km) -
Total Earth work Bridge Tunnel
DumaneansGeumeanasan 783.2 702.46 23.16 57.58
gang Eang (100%) (89.7%) (3.0%) (7.4%)
present 185 17.85 0.65 0.00
| ~MDL ' ' ' '
S Geumgangsan (100%) (96.5%) (3.5%) (0.0%)
721.53 216.46 216.46 288.61
~MDL
new Dumangang (100%) (30%) (30%) (40%)
6232 551.44 18.61 53.15
TSR
S Dumangang~Gowon (100%) (88.5%) (3.0%) (8.6%)
ent GowonPyeongaan 145.1 130.59 5.80 8.71
© P £eans (100%) (90.0%) (4.0%) (6.0%)
14.8 13.32 0.59 0.89
~MDL
Pyeonggang (100%) (90.0%) (4.0%) (6.0%)
704.8 2112 2112 2824
flew Dumangang-MDL (100%) (30%) (30%) (40%)
Shineuiu-Gacseon 4113 394.85 11.74 471
cuu~iaeseong (100%) (96.0%) (2.9%) (1.1%)
present 153 1491 0.39 0.00
TCR Cl1/C2 Gaeseong~MDL (100%) (97.5%) 2.5%) (0.0%)
o 387.8 193.9 116.34 77.56
new Shineuiju~Gaeseong~MDL (100%) (50%) (30%) (20%)
Table 8. Project Cost for Gyeonggi Ring Rail TYTRE BAEATE SHEEA) 194 257 Ve R Bl
YT R p—" Wl zsel] mhew 20364e) A $Aat 103)/YHER
Length (k) 175,500 Ueston], Hof a7ke A% S oppglelch o
earthwork (km) 98.840 A o AR B3R EES Bskshe 2l AlEskA
bridge direct 9.280 o, thRk Meks Eate] A 3Yo] TFEES e B0
(km) pile 4.400 Q3% otk
nnel rural 56.150 Uik Hha 7 9 2315 Table 103} ek,
(km) urban -
station 1 6. “-g_(l)_ﬂé% _E_Aﬂ‘l
cost (100 mil won) 5062286 | 36975.92

1
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Table 9. Project Cost (unit: 100 mil. won))
Alternative Classification Rehabilitation New construction
Dumangang~Gowon 2,589.78 213,247.86 2 track/electrified
No;talitem Gowon~Geumgangsan 618.33 37,398.97 1 track/electrified
Geumgangsan~MDL - 291.00 1 track/electrified
S-1 MDL~Jejin - 110.22 1 track/electrified
SO;;II]Em Jejin~Gangreung - 1,884.22 1 track/electrified
Samcheok~Pohang - 2,509.51 1 track/electrified
Total 3,208.11 255,441.78
Dumangang~Gowo 2,589.78 213,247.86 2 track/electrified
No;;; I::m Gowon~Pyeonggang 560.85 49,598.12 2 track/electrified
52 Pyeonggang~MDL - 3,477.31 2 track/electrified
Southern MDL~Soyosan - 13,895.19 2 track/electrified
Park Gyeonggi Ring - 50,622.86 2 track/electrified
Total 3,150.63 330,841.34
Northern Shineuiju~Gaeseong 1,588.17 119,713.28 2 track/electrified
el Part Gaeseong~MDL - 3,374.49 2 track/electrified
Southern Part MDL ~ Munsan - 3,393.45 2 track/electrified
Total 1,588.17 126,481.22
Northern Shineuiju~Gaeseong 1,588.17 119,713.28 2 track/electrified
Part Gaeseong~MDL - 3,374.49 2 track/electrified
C-2 Southern MDL ~ Munsan - 3,393.45 2 track/electrified
Park Gyeonggi Ring - 50,622.86 2 track/electrified
Total 1,588.17 177,104.08
Table 10. Max. Loaded Sections
Line Section (TE?JT/lgz;t/dir) (TE}ts;dp;);t/dir) (]I\]/EI?J}j;i];;Ziciir) (zc?;fy(/)(g})
Hambuk Dumangang-Rajin 491 372 491 10
Pyeongra Rajin-Gowon 491 372 491 10
Gangwon Gowon-Anbyeon 491 372 491 10
Geumgangsan-cheongnyeon | Anbyeon-Geumgangsan 491 372 491 10
S-1 (connecting) Geumgangsan-Jejin 491 372 491 10
Donghaebukbu Jejin-Gangreung 491 372 491 10
Wonju-Gangreung Gangreung-Wonju 425 323 425 9
Jungang Wonju-Bongyang 425 323 425 9
Chungbuk Bongyang-Osong 425 323 425 9
Hambuk Dumangang-Rajin 491 372 491 10
Pyeongra Rajin-Gowon 491 372 491 10
Gangwon Gowon-Pyeonggang 491 372 491 10
S-2 Gyeongwon Pyeonggang-MDL 491 372 491 10
(connecting) MDL-Baekmagoji 491 372 491 10
Gyeongwon Baekmagoji- Yangju 491 372 491 10
Gyeonggi Ring Yangju-Yongmun 491 372 491 10
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Table 10. Max. Loaded Sections (Continue)

Line Section Import Export Max. Load # of Op.
(TEU/day/dir) (TEU/day/dir) (TEU/day/dir) (#/day/dir)
Pyeongeui Shineuiju-Pyeongyang 464 352 464 10
Pyeongbu Pyeongyang-Gaesung 464 352 464 10
(connecting) Gaesung-Dorasan 464 352 464 10
C-1 Gyeongeui Musan-Daegok 464 352 464 10
Sosa-Wonsi Sosa-Wonsi 464 352 464 10
Seohae Wonsi-Anjung 464 352 464 10
Pyeongtaek Anjung-Pyeongtaek 464 352 464 10
Pyeongeui Shineuiju-Pyeongyang 464 352 464 10
Pyeongbuk Pyeongyang-Gaeseong 464 352 464 10
2 (connecting) Gaeseong-Dorasan 464 352 464 10
Gyeongeui Munsan-Paju 464 352 464 10
Gyeonggi Ring Paju-Yongmun 464 352 464 10
Gyeonggi Ring Yongmun-Pyeongtaek 464 352 464 10
Table 11. Weights by Evaluation Item and Evaluator
1 2 3 4 5 6 7 8 9 10
Demand 0.3462 | 02756 | 0.5333 | 0.1545 | 0.4484 | 0.5134 | 0.5245 | 0.4167 | 0.5721 | 0.0687
Construction Cost 0.3086 | 0.0485 | 0.0559 | 0.0470 | 0.0678 | 0.0464 | 0.1993 | 0.0833 | 0.1812 | 0.1545
Political/Diplomatic 0.0159 | 0.0976 | 0.1385 | 0.5076 | 0.1374 | 0.1136 | 0.1993 | 0.0833 | 0.0523 | 0.6223
Efficiency of Rail N/'W 0.3293 | 0.5784 | 0.2723 | 0.2909 | 0.3465 | 0.3267 | 0.0769 | 0.4167 | 0.1945 | 0.1545
Table 12. Weights by Alternative and Evaluator
1 2 3 4 5 6 7 8 9 10
Demand 0.1678 | 0.2374 | 0.0870 | 0.2698 | 0.1901 | 0.1155 | 0.2394 | 0.1109 | 0.1760 | 0.2689
Construction Cost 0.1041 | 0.1658 | 0.1677 | 0.2728 | 0.3738 | 0.0522 | 0.3451 | 0.2640 | 0.3661 | 0.0605
Political/Diplomatic 0.2903 | 0.2971 | 0.5602 | 0.2105 | 0.0854 | 0.5619 | 0.2073 | 0.3137 | 0.1758 | 0.5548
Efficiency of Rail N/'W 04378 | 0.2997 | 0.1851 | 0.2469 | 0.3506 | 0.2703 | 0.2082 | 0.3113 | 0.2821 | 0.1158
Table 13. Result of Evaluation for Alternatives
Alternatives Evaluator Average
1 2 3 4 5 6 7 8 9 10
S-1 0.1678 | 0.2374 | 0.0870 | 0.2698 | 0.1901 | 0.1155 | 0.2394 | 0.1109 | 0.1760 | 0.2689 0.1863
S-2 0.1041 0.1658 | 0.1677 | 0.2728 | 0.3738 | 0.0522 | 0.3451 | 0.2640 | 0.3661 | 0.0605 0.2172
C-1 0.2903 | 0.2971 | 0.5602 | 0.2105 | 0.0854 | 0.5619 | 0.2073 | 0.3137 | 0.1758 | 0.5548 0.3257
C-2 0.4378 | 0.2997 | 0.1851 | 0.2469 | 0.3506 | 0.2703 | 0.2082 | 0.3113 | 0.2821 | 0.1158 0.2708
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