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A Study on the Location Evaluation of Railway

Logistics Centers in Gangwon Region

Choi, Yong Bong

Department of Logistics
Graduate School of Korea Maritime and Ocean University

Abstract

With the recent construction of the KTX in Gangwon Province, the railway
logistics environment is improving. Since the government and Gangwon
province started to prepare for cooperation with North Korea, they also
had plans to develop ports in Gangwon Province as a northern logistics
hub.

As to current development, I conducted AHP analysis on the necessary
factors to create a railway logistics hub that connects to ports in Gangwon

Province.

4 Factors including Logistics environment, railway facilities, development
conditions, and support were designated as an Higher factors. Regarding 16
detail factors, we conducted survey to logistics experts.

As a result, among the factors, volume of railway transport traffic affected
the most, followed by the northern logistics linkability and the land price.
In the future, by creating railway logistics hub connecting Eastsea Port
,known as the largest port in Gangwon province, it is expected to bring
increased trade amounts with north korea, Northeast Asia, Russia, China,
Mongolia.

KEY WORDS : Railway logistics hub, AHP, location evaluation,

kangwon region
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20159 A9 EEa AFYA= 9,3327), FAAE 21,0829 02 A Uy
AFAE 2.3%, FTAAE 1.8%= YEIUH, BEopd AFAZE JEFFYHO
8,7857/NALZE AA 9 ¢ 94.1%= UElgon, 3ESET/H A2y, EFAA

eo¢l, BRI A=Y, TRAN Jue o2 e

[ 3-3] 2015

ARSI

=l WAL

s A= FA= A=opH]
i QA [ FAR | QA | FAA | 9A | FAR
JEE5Y 362,819 | 686,831 | 8,785 | 16,560 | 2.4% 2.4%
SJ8kE 2 o)zl 4 | 355,145 | 580,286 | 8,498 | 15,155 | 2.4% 2.6%
N stE +54Y 929 | 20,914 6 36| 0.6% 0.2%
¥ IE Y 194 | 33,774 2 10| 1.0% 0.0%
23lE AT 5% 6,551 | 51,857 279 1,359 | 4.3% 2.6%
EFAA £9Y 5572 | 85,822 131 1,634 | 2.4% 1.9%
239 Fad 5177 | 54,477 104 932 | 2.0% 1.7%
EHUE +94Y 395 | 31,345 27 702 | 6.8% 2.2%
FgEEsddE AnjaY 19,658 | 227,351 278 2,171 | 1.4% 1.0%
}EHATH 1,000 | 22,838 18 219 | 1.8% 1.0%
=2 3 AHAE &9Y 422 14,102 39 1,164 | 9.2% 8.3%
7€} slE-esdE Ay 11,535 | 85,509 156 520 | 1.4% 0.6%
EFAEA2E AT 9 53 ey 6,701 | 104,902 65 268 | 1.0% 0.3%
=78 dd g 1,346 5,488 48 92| 3.6% 1.7%
718} =58 dd Y 426 1,089 15 20| 3.5% 1.8%
71eF 214 71A 2 A A 920 4,399 33 72| 3.6% 1.6%
=7 Az 9,138 | 154,891 90 625 | 1.0% 0.4%
eEeHeld, HEAS ) .
e E R e 8,997 | 90,300 90 625 | 1.0% 0.7%
2 AzY 98 | 60,906 0 0| 0.0% 0.0%
g37], 54 9 R 2 43 3,685 0 0| 0.0% 0.0%
=7 398,533 | 1160383 | 9,332 | 21,082 | 2.3% 1.8%
A BAR, A AGALIA
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ARG A o] A9 20159 AEE AIFE = Y4FA25.3%), =3 A)1(16.3%),
2 N15.6%) 9 o= ey

[ 3-4] 20153 A= Al =74 AIA

gl A
oo
2p | BE | ERAE | TEET gmawm | mmaw | .. e
+%4 +94 AH] =Y Y4 Az4d
R 8,785 131 278 48 90| 9,332 | 100%
EHA 1,453 13 38 8 11| 1,523 | 16.3%
HFA 2,227 35 93 9 41 | 2,365 | 25.3%
&S Al 1,369 25 50 5 10 | 1,459 | 15.6%
T3l 436 22 34 4 9| 505| 5.4%
EER 255 4 12 1 1| 2713 29%
& A 440 3 10 3 3 459 | 4.9%
A A 289 2 10 3 4 308 | 3.3%
AT 569 3 7 2 3 o84 | 6.3%
8 274 5 9 2 4 294 | 3.2%
L 238 4 12 1 1 256 | 2.7%
AL 228 2 13 0 1| 244 26%
A 199 6 18 1 0 224 | 2.4%
AT 243 0 0 0 0 243 | 2.6%
L e 87 1 2 4 0 94| 1.0%
& 76 1 1 1 1 80| 0.9%
Q1A = 147 1 1 0 0 149 | 1.6%
AT 90 2 3 0 1 9% | 1.0%
Fe 165 2 S 4 0 176 | 1.9%
A5 TAA, A= ALY A B A
’ ETAM HAFTA BSH SSA EHA S=A HEA ETI ZYS G FES U2 BED U o7 UHF ndS 94U
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[ 3-5] 20154 ZAE A8 BRAY AR 5
@9l i
2p | SE  ERAd TEEF lemaw emaw L 0
T oesd | e9Y | aiag dUY | A=

FH= 16,560 1,634 2,171 92 625 21,082 100%
XA 4,412 78 288 11 33 4,822 22.9%
AFA 3,256 421 593 19 342 4,631 22.0%
A 2,694 172 319 10 72 3,267 15.5%
Sl Al 1,499 608 269 10 42 2,428 11.5%
Eff 2 A 360 68 108 1 2 539 2.6%
&2 A o67 15 29 4 4 619 2.9%
A A 486 7 17 5 10 525 2.5%
T 908 11 100 2 51 1,072 5.1%
ek 403 52 45 2 58 560 2.7%
LT 429 102 22 9 6 568 2.7%
BT 277 7 178 0 3 465 2.2%
AT 293 48 48 1 0 390 1.8%
AT 273 0 0 0 0 273 1.3%
S 90 7 50 6 0 153 0.7%
T 108 6 12 8 1 135 0.6%
QA 180 1 1 0 0 182 0.9%
a3 123 8 43 0 1 175 0.8%
FET | 202 23 49 4 0 278 1.3%

A5 A, A=ARFA RIA

HEA

EHAM AT

ZE Al SSHAl EHA

Collection @ kmou



<

] =2

A

guel A

o

A2 9,953km o]H, -

<

F= % 1,936km(19.5%), A% 1,645km(16.5%), Al

H
fa

=

Q)

20184 V& HAdE ==
2,610km (26.2%), % 3,288km(33.0%)= ek

331 A4 == ¥%
IET S 472km(4.7%),

33 4448 &

o
=

‘I_

N
Nlo

i

3

B2 9% o

°F 3%E M=

5
T

+ S7keo] 2011 o]

3

o] 3%

ol
L

ek

3-61 2018

-
At

[

o~ — Lo
O — (e}
M@
i g 88
o L9
=
"
(ap] o~ [aN] o0
Lo o (o)) o~
S ERCERS )
r 2293
O — 5]
B
-y
o (ep] <t D (Yo}
[aN] o~ Lo <t (e o]
S| |0 ||
[ T A S A S Y A Y
S 23S
o — | = |~ |
)
o [N (ee] [aN] (o))
[aN] o Lo LO O
S| @ 3| ¢
[aN] (o] Lo o e 0]
[ o <t — 0
¥ || © v |q
— — [aN] o
|
%
qr Mo
5 et

_29_

@70l A MAAO0EH THE &4 HAH

o] ®ol /A=A,

Collection @ kmou



4.4%
6.4%
3.9%
8.8%
9.1%
8.9%

H|

9.9%
8.6%
11.7%

13
36

484,526

11,991,242
47

49

12
35

463,536
11,207,354

203
923

9,503,919

131,359,117

926

dl 5,503km o]H, o]F == 484km=

%
1,126

KTX7F MEFHHA 1&5EEE =

A=

_]

3-71 2016

A

Zve A
3

o

5

[

121
405

3,952,814
90,498,668

4R
AT

=A%

= dA&2 2016

3l

=

= M
R

332 44 A= ¥¥

12.4%
2.5%
3.0%
2.2%
2.9%
3.5%

20,990
783,888

33

46
719,824

- 30 -

22,217,753
48

471
828,235

79
18,263,180

017
3,046
379,516

ANAZ DA

1:

25 2016




A%~75 A7t AHEH o]

ol
=

20174

o2 yehdth

<
LN

o] FHEFHAH}

A

XK

W
i
o

X
nld

4 TEUY

Rl

3-81 2017d =AM Aol

-
At

[

" Lldpm PG

J

Rl

Fil, 5%

1

z

gay

SRt ] S R e

~
m
e iy ©
o~ AN DN (ee)
Tloo| | oS
A bt ISET RN I P
DK |0 <2 S| XS
AN || OO O
7
rJpallealealialing
lof | o T | T | P Ko
nf | o | <P |5 |1 |7
—_
~
N
i
X o
Ncgcdcacacacacalts
K |X|X|X K| |
oF |98 | o | oF | o | oF | L4
NO|RO| RO | RO | R R A

’

ﬁ

ZYH F= CY(Container Yard)= Z#d 7
[e)

e

$A CY

Nlo

pzel

N

3 CY

2010. 05

o

8834
29,000
FEAE S

_31_

B

1610
3,000

ion @ Kmou

A ()
45 %(TEU)

A
e



2

o,

333 Z<¥4d

7 - e o} 1o
i N
~ 4« L e i / :
x ~-mm i - e - — L
iy -m : - o
;Ir.” NM = 5 - E‘*
= ~mm £ g - P Y
o= 5T i % b I
ﬁv ) zi_ B g zi_ E A ™
— . % < % i -
. N ~ N __OO
2 = £ AR e 5 24
. 1o° * . * * ™
~— L;L @ @ SU
___IWO X <l e FHI X UX M

&35
HC 9D, &
]_

Sl
Fu

o - J -
o o <
:._o = < _.m.o 3 _—oT
o ® Sy 9 o 1=
~ = . S
e <R ’ _A._w ) m i)
3r \FU, M o oy
L R =
1x : ~ U
6N g
- i u.._ I 0
o o 5 o Bl ol i wﬂ__ 7f %
- o Q!
)
w.ﬁ D e ol L = i
5 ) M w i T
p : M : =
T oA - i ) mﬂo ToR
— E: E S o
M o B & 3 _
% ___lmo e 274 +Hie __.%_l :._._
o 3r 0|
- T°

T

= A 34 A
- 32 -

Fal Aok

Q]
=

°

3

W AAT AAEHT - -

& 53
7kl givlste FEF= 744D 10
Collection @ kmou



=

3

171 =2

Z}3]

o AgE o] el A%

wd B} gE T

E
T

F 20403 71R] 4229 &

S|

34

Sig

3

AAHEA7F

A el

g4 133

A A o2

)A

= ubolth

=%

ol thu|g =

2=
T

A

o) H] s

NS

3y

ox

Tholl A 1994 12 o

o

%

™

o
N
A

oju
Hlo

a2 o

S|

g 53

)
.

it

S4kere AR e A LNGAAEZ A ¢

QJ
=

A 20099 44 6

S|

e

NF

oy
Hlo

_33_

Collection @ kmou



(¥ 3-10] U5 793 JvbAA #820161)
T8 -85 &= | $A | 44 | za

ok (m) 4477 1,187 1,092 776 1,271
kA (m) 3410 1,394 1,305 | 1,030 3,210
Z+x (No.) 2 - - - -
297 (m) 973 | 3228 - 1288 676
" & (No.) 4 - 1 - -
o @A (1,000m) 69 - - - -

8% (1,000ton) 434 - - - -
o | & (No) 8 1 - - -
,; A2 (1,000m2) 41 1 - - -
| 5859
3| (1,000ton) il : i i i
o | M3 (1,000m2) 190 41 15 10 -
A gy
% (If;)gto;) 597 46 55 107 :
Hesd (No) 23 8 5 7 6
60,000 DWT %3} 0 0 0 0 4
50,000~60,000 DWT 8 0 1 0 0
10,000~40,000 DWT 6 1 3 0 0
6,000~9,000 DWT 2 0 0 1 0
4,000-5,000 DWT 2 2 1 3 2
4,000 DWT w5t 5 5 0 3 0
2017 SH 5 29,030 720| 10130 | 8,140 | 16,740
(1,000ton) ’ ’ ’ ’
AEE 13,050 - 5770 | 7.150 -
At 4,950 - 3.410 - 16,240
71 ek 9,790 - 950 630 500
%3 1,240 720 - 360 -
o EEE FlelsEe S, 2016, A3A ABRAY 7| EAY A, As BE
A8 2017 LA, KMI
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=
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1 [ x = = il ot 21 = = 5| T —| f=1 =
zllg||™]|= sll=||Y]||2 g (|22 IR E
e g A o e B e A
5, o z || g =
AQH
[e) = = = =
(28 4-1] Y A=EFRAHE dALY AFT=
4.2.1 AL

AHP(Analytic Hierarchy Process, AlS3sh&A%) 7|¥< Thomas Saaty a7}
vl R Fr|EA|, TulSsaet dHs) MA ABATA, AdelE ATEH

&Y FANA detde BlsES /NS Hsl tijkes Mgk o AbAA
H

11) =570 EATH4(2000), <IvEFG A 2A S A% EEA WL AT, p33
12) #1¢] 4, pp.36~37
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(% 4-2] £4o] AgHE HF $9A4 54
ey 3 AR | #EZ AF | AUES | vAYUES
52 2 A 30 18 46.2% 46.2%
G AL 5 5 12.8% 59.0%

AA 7 17.9% 76.9%

z99 5 12.8% 89.7%

71 ek 11 4 10.3% 100.0%

A 29 39 100.0%

304 o] 3} 18 9 23.1% 23.1%

31-40A) 10 12 30.8% 53.8%

40-50A] 16 23.1% 76.9%

51-604 12 20.5% 97.4%

604 ©]% 3 2.6% 100.0%

A 29 39 100.0%

2 vt 7 2 5.1% 5.1%
2-54 19 3 7.7% 12.8%
6-10d 5 12.8% 25.6%

10-154 16 41.0% 66.7%

15 0] 18 13 33.3% 100.0%

A 29 39 100.0%

A 16 4 10.3% 10.3%
FUL AR 18 11 28.2% 38.5%
ol 2], 27 11 15 38.5% 76.9%
27, F-2 8 5 12.8% 89.7%

Add 6 4 10.3% 100.0%

A 29 39 100.0%

4 0 0 0.0% 0.0%
+9 & 21 11 28.2% 28.2%

718 11 15 38.5% 66.7%

et 11 23.1% 89.7%

71ek 16 10.3% 100.0%

A 29 39 100.0%
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AR A T Bl thske] WiEA]l FEnarh 7k s okstal,
FEHlal | Fa4de] AEE UEhd 5 glojoldith
o] T84 AT o Fzlo] ¥t=EA HHFteoF ok
T84 AE= A W9 WelA Aeil A=E Fote] mAH o At
44 Ao Atolell= LAY MAE e vl 7Hed 71EE0] EAE ok
gt
FhA FaE Hrhe Y FE 2B ds 54 == U8 "X
=34 :
A2 BEgol glojoF itk
AT Ee AEAATE G 7l @33 FgHe 7FE2E 2
S e Ao TPt ] ‘ ] _ ]
AFTEE AAERAA ndts ZE Aol s EFE o o 3}
Zolth.

4.2.2 AHPEAX 9| A4 #A19

a; 5 AHEAATE 821 iE &<l jol dis] Hriske] wiA T Fh(Numerical
assignment)©|2}3tal, F01%1 Q<le] th3)| 2 (Pair) B E Wl T

o Ay ghe] Awe) d(Square matrix)< Aol 433} #A (Synthesization
process)= AX|A .

2l joll & 29 19 MAR o, FFE(Means)S AT A A
o7 o] gdt}

iz BE AolA 2 jE(Column)oll thet & T3ttt
S,7F 2 fell tigk & WiH, ok () eE Yebd 5 o

ﬂi

FE AoA 2+ 843 (a;)ES E(Column)] SFOoE T

13) 4€9(2013), FHoMAS IAEFAE AA FAH A A7, A =E, Tl Fh
3t3l, pp.29~31
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v, ol AL ARE ok A o® YERE & Utk

% 8. A % (Priority index) -2 7t

e 7t Y(row)EE A t3tE v F#k(Normalized
weight)®] B+ 3o}

PE 891 18] S8 (Priority index) #t2Z o}gi(3) 2122 Yepd 4 Qlth.

n ©)

—\>

(Priority Index) #t<=

% 25 gt AZE dEn x 1)< 73k

AEA A" BLB)S olel@) Ao Ve 5 ok
olwo] 2o WUBE tEX W Do|gT I},

| by | | D1G11 + Polyg + o + Pplqy, |
B= |§b2 | — | P1ag; + Doty + """ + Puay, (4)
| bn | |p1anl + Daly2 +o + Pnlpy |

o Ay 011*311—’]:(Consistency Index, CR)= CR = CI/RI¢ A4k

T2 A (Random Index)e] #O =, RIZES Hl a3l of
S FTEA [E 44]9F 2o

i
fo
ro
il
1o
=
¥
=2
é—ld r{r
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[ 4-4] RI(Random Index) %t

n 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

RI | 0.00 | 0.00 | 0.58 | 0.90 | 1.12 | 1.24 | 1.32 | 1.41 | 1.45 | 1.49 | 1.51 | 1.48 | 1.56 | 1.57 | 1.59

CR%ke] 0.1°lWolH “AHal+ )& (reasonable) €3#Ado]l U1, 0.20]4
d Afode 89T F S i(tolerable), T o]/FolH d@Ago a

Hh 3T} (Saaty & Kearns, 1985).
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0.375
0.315
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0.105

N

A4
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3.040
2.951

1.000

7N
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0.339

A=

: 0.043 CR : 0.048
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Maefaaclel i AFacle Fox: & 2y, d8/A HlEol 0.039=
ez oz ysgkon, BA714(0.307), AXAHH0.277), EA ] &A%}, ST
A& HEg(0.219), MAEH0.197) == YERETH

[ 4-8] Mg ARl MFEa2le thdt v Matrix, SAE FQE,

B £ A3 e ] FaE

EXA 1.000 1.586 1.407 1.084 0.307

A LA 0.631 1.000 2.047 1.237 0.277

u 0.711 0.489 1.000 1.185 0.197

A5 0.923 0.808 0.844 1.000 0.219
Amax : 4.107 CI : 0.036 CR : 0.039

Agaclel AMRadd d@d Fo® 4% A, dBAY Mg 00280
gexoz ugon AHTIRAAN041), wEAS] WA H0208), =A
74 4=(0.203), &/ 353HO0. o

[ 4-9] A8l AFaclo thdt AohHlnl Matrix, £4E F85, 4&4

H &
T8 g #e) =4 5% | Fas
Y 1.000 2.648 2.163 1.779 0.419
Heo 0.378 1.000 1.280 1.283 0.208
EA 0.462 0.782 1.000 1.555 0.203

353t 0.562 0.779 0.643 1.000 0.171

Amax : 4.077 CI : 0.026 CR : 0.028
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AHPRA A%E Fdstel 497 FRERAY 94829 AZTEE A
SR [19 4-2]9F 2o

4 B=ER7AHEH gxlag =3
| | | |
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= || & | E ==Y ]|]|#® = : = 5
2 || 4 B s || = T CRER- N o || a || & ||
= g || & o alld] |2|l«
= ar g
=
AH
x
0.3480.331 0.212 0.109 0.4350.247 0.180 0.138 0.9070.277 0.197 0.219 0.4190.208 0.2030.171 = = O0fH EQ%
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