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Abstract

This study deals with the comparative analysis between two freight demand estimation methods: Unimodal O/D based
method and P/C based method. The data of access/egress truck trips has been omitted from the Korean freight unimodal O/D
of KTDB. This is because KTDB's unimodal O/D has not marked the series of unlinked trips down as the whole freight
intermodal transport and surveyed only the main-haul trips of them. For these reasons, freight intermodal transport mechanism
has not been analysed perfectly with Korean unimodal O/D data. This study tries to estimate P/C table of Korean
Import/Export container freight and develop the MCC(Multimodal Channel Choice) model. Then, comparing unimodal O/D
based method and P/C based method in terms of the switch commodities between production point(the initial point of freight
transport) and consumption point(the terminal point of freight transport), unimodal commodities, and commodities on links is
conducted. The results show that the P/C based method is able to simulate the freight intermodal transport.

ol e eyl daia] Argslel & (FRoDyIhsE W] A SI4S ugo g piey) L
2393 vlu B S Fgelslth feuet serdons ﬂgJ 42712%% »liiﬂ 7& s ?E&% FYPow
ol SlAaheln HoEY %S F
SFgHe 3= %?}%4%
P/C_u_g]r EE}T"}JE"J

r—{o
o]-o
)
R
ol
E
kﬂ
_o|_‘
s
_VL
¢
F_Qu
Fl F
-{o
AuH
L‘i
l‘_“‘l_,
E
J?L'
(I,
10
2
u

n:Eyo
i
=
z
ol 2
tﬂ

Aol § o
3ol p/cﬂm ﬁ} e 3, 71E g8 od 00D 3
azas vlaasc M g peTy Surergye 2

[¢]

H =

dea 5 YARETS 0
pohe 7le FUODYIE S asAne BARS T T ot Aoz BrEg

o m{n
o

Key Words

Access/Egress Truck Trip, MCC(Multimodal Channel Choice) Model, P/C Based Method, Supply Chain, Unimodal
O/D Based Method
HREEY, BYFANG R, POV FRFAFPY, FHALIY, FHODIY SEFaFYY

* . Corresponding Author Received 25 July 2012, Accepted 5 February 2013
djpark@uos.ac..kr, Phone: +82-2-2210-5708, Fax: +82-2-2210-2653

© Korean Society of Transportation
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

thetwSets x| M31H M2, 20134 42 45



Article An Empirical Study on Comparative Analysis of Freight Demand Estimation Methods - Unimodal O/D Based Method and P/C Based Method : Focus on Korean Import/Export Container Freight

gataal gt TE]‘/}E}J T
O/D7I9t g&4 234 KTDB7} 5 - w3k
= A=) AR Ql8te gHEo] B e & Al
2 A R3ke @dol Utk KTDBAA wjEsh=
FHO/DE A F 79 EA-e] e, ARe 54
Z3(linked trip) = &3 (unlinked trip) &2 {14
3ta ke Holoh, tiR-Ee] s 45 H2 18 (A
A, production) ¥ #HFF4 /\H]Z], consumption) %F
F 71 o]/ wEseE &-83t 534 (intermodal

transportation) & ]—‘:T’—Oi’ﬂ . FEARE T8
= A}w]wwuz A% [CD 59 2RAA) A%
A BEE Iy 5 5 ddFdsS vFo] Wd

St o2l ol st E}g Fol e Bae

o
e E“@%éﬂ
o] Hz71d7 3‘4**249‘ <& -’F Al gt
EAE 22458 (linked trip) < %3 (unlinked
trip) &2 <1213l glo] 54 FEao] AR K3t
2 Aths otk skEe] H3edol H27 17 HE

RE FEED 7817} 7L7‘°1§i§ uj 1’3@013} &
Utk KTDB 70/De] 3 WA &Aldo] 9458 &
A HZo R Qlste] 524 F el thgk Al Hlo]H (o] g
TP o FAHUEA e FH)E At
sicked doh, = WAl 24132 Main-haul trip%t
AAZe = 3] HEY (Access/Egress trip)

o

ICD, HECY %) i HZEH B(Access/EgIess
truck tnp)iﬂr A =%3 (Main-haul rail trip) 22 +
Aoy, HoEdE
o] & 5].1_ ek,

A} 2L FHO/D7IN SHEFe 5] S
7] Yool AxlYToM e H2N R HEF
E5 3252 P/C(Production/Consumption) &
&3] FaFEE FYsta k. B AT E o]
o P/C7IN e e el Wkt Table
12 739 Multimodal Networkel 5% Al4d
Link 1-5, Rail Sta. Node A-D)7/j#o] o] Fo|H &
A5 dEE e F Je(FaRs A2 F e Al
A3} ol5] AMFEAE FH57] A8t FH0/D
19 sl oW P/O7I EFaTdH S A
&8 25 vwdt ol

Table 194 Node AclA Node DAFele] 4%
AZe 474 Z(Link 1—Rail Station—Link 4)

54 2(Link 3) F 7FA7F EAgth A=A
(Link 4)°olA $870] Folx|& A4 o] o]
Fold& 74+, ¥ (Link lJJr Link 48 A3l
J % (Link 3& 73}
g 740]14 a8 ol g £
H3lE @ﬂ%??} ] A3t ‘H0/D7INE HES8
KTDB«] 40/DE Node

% (intermodal transportation)

3 (Access/Egress truck trip)

Zi fuf

= < ]

o

T

EA

ko\l

Fl

e
o
Zi
> b A

¥ U4 (unimodal transportation)2
2 | W&ol Link 4949 F&4a9
Ao U2) Link 19A9 FH4aW
A "t 22 o]fF2 Node A%
AR SFHZE BAADAA
de U5 22 A4 £ U wEe
Link 39 F&Fa¥ge wtdd ¢ glA €. o]
= Node B¢ Node DAFol9] E < (Link 29} Link
£ Afrste #45)% £F(Link 58 Af3te

4 p.
&) 3 ARB/A BAIME 2L A S H

ar e 2 4 Z
&
N

T oo L

of

1) ‘Node A¢} Node D 7te] é% F@F oz 7158 Aol oy, ‘Noda A9 Rail Station 7t EZE

£% ¥ Rail Station® Node D %*

AEEFFoR EoaiA AR AFolA KTDBO dAH o2 A A3t &L A E’WH A

2) AAZ FE0/D7I ﬂﬁ-?q‘i—’?é < A4% 499 Link4dXe] #5585

SAIZE, FEHE 5o HEte wgHARt, Rail

Station-Node Dol A 9] #4+2& H%(Rail) ST 7153 captive tlansportatlonoi Q14 5t "’\/\—9-4 W= Wk ] R}
T3 Link 3% Al47/0% 31S ul Node A-Node D 7, vF7FA 2 Link 58 A1471% 3& @ Node B-Node D 7t E3](Truck) 535 7F

53k captive transportation®. 2 ¢143}17] W&o £5%3

46

E49 Wgke ududete, $5eae] Wik v 2t

Journal of Korean Society of Transportation Vol.31 No.2 April 2013



KIM, Hyunseung * PARK, Dongjoo * KIM, Chansung + CHOI, Chang Ho - CHO, Hanseon

Article

Table 1. Comparison between O/D-based method and P/C-based method
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Link 1 O X 0] 0] X ) - x x - X o - O O - O
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Table 3. Comparison of developments in freight mode choice model in domestic and foreign

Separation btw. Whether
Model Mode Choice alternatives Access/Egress and | Unit of analysis | transhipment can be
i i Main-haul trip model
Park(1995) Truck, Rail Trucking, Rail, x 0/D x
Trucking +Rail
Ha et al.(1996) Truck, Rail Trucking. Rail X 0/D X
Nam(1997) Truck, Rail Trucking, Rail % 0/D %
KOTI(1998) Truck, Rail _ Trucking, Rail x 0/D x
Picard(1998) | Truck, Rail, Marine | 1vate Trucking, Rental x oD x
Trucking, Rail, Marine
Lee et al.(1998) Treuk P?Wate Tlucklng, X 0/D X
Trucking for business use
Choi et al.(1999) Truck P{lvate Truc.kmg, X 0/D X
' ' __|Trucking for business use
Jiang et al. P{“ﬁ?ﬁitﬁ[‘};ﬁi ;L:;lhc Private vehicle, Trucking, « o/D «
(1999) ' ' Rail, Trucking+Rail
Intermodal) _ '
Choi (2002) Truck Private Trucking, x o/ x
Trucking for business use
Norojono et al. . Small Trucking, Large
(2003) Truck, Rail Trucking, Rail - o/ -
Choi(2004) Truck 4 types of Trucking X 0/D X
Ha&gg)a]' Truck, Rail Trucking, Rail x 0/D x
Shin(2008) Truck. Rail Trucking, Rail X 0/D X
Kim et al.(2008) Truck, Rail, Marine Trucking, Rail, Marine 0 P/C 0
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Table 4. Estimation result for Korean export-import
container freight P/C table (2008)

P/C
Commodities Truck Rail Sum
Transport | Transport
Total Annual Commodity
(TEU/y1) 7,360,848 | 809,141 8,169,989
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(TEU/day) 20,167 2,217 22,384

€ ggolrt.
L=$ Aeold e

ICDoIA ¥H3 20kmelHiell £33k 1, 4, biEE A
sta, AdE 1, 4, bW &9 §5% T3 ICDs

N
o -
FE 2

Ll
1 s
0 A& 5 ICDA 1, 4, bHET] FREE
S FsIslt. #4949 ICDe 7 £11e) FFEEE %
EFT0/D3ES AT (trip end) ICDel A2A17] 4L,
@ikt ICDRYE] 71845 At 1, 4, 59 7 &3t
THoz At F2%) Aol P/CEE Al
T 24970 E AAE Ve s NG 75
5% Adeld P/C F%& 7,360,848 TEU/He]
o, F$ Aeoly P/C T 809,141 TEU/Helth.

M
av
=}

P

(
o

3. P/C¥Zt £EAIZH & HIZ &E

Aol AEAAE 1) FAFH A9EE=S CY
A eSS, i) AFEESR CYRFE A=
Ao g, e iii) dEEq e g2RE 5
=9 HFFAAA Y] mR2pdoR TRATHKRNA
2007). l¢k 22 Fele 71 Fedt A=A ¢
vt Aelold S e AR

B dyede duAQ Aeold +5(5%, dF)

o,
i
o,
=
=
ok
N,
i
re
-
i)
_ﬂ
i

1) PIC& 72t =&AI2H

P/C% b FHA 71EAT AZA AlAlSkn
de Al W FHAEENE FL3199th KMI
(2002)9] 1km EZFEALER] e} P/CH 2T 55

o,
of
ol
2
&
5
rol
o,
ol
_)‘4_4‘
>
[~
o
=

n
ol

ol
£
z,
>
)
S
S
-

E U912 A" Adel p/CAEE &
gofo] EdeMgRlE BAlle FARARY
(Zone-based aggregate Logit model) S 7HEalA
o} 23] deuiehe 53 Age] 7R R A8
o} 240 3% 1CD 2 CYS Z ol whE tigke] &
4 9ot ICD 9 CY AfA1e] 7441 Azt 9 v)-g-
o tigk dlojy F5o] ol#9] & AFeA = ol2fg =
g 725 1A oflsiiih.

Al et 99 62,00170(249x249)9] P/CH
(8,169,989 TEU/yr)= tl¥og &4 Al&F42
TP S8l Hakld p/CS AEae]th. Ak
W P/ 1) A% 1R ool BFde] Al o
AlHom WG FE8Y917L ofolof Bar, ii) F 7IA
EdrHA 2o BT o] &uo] AR I AARA F
o] olafok o, iii) ASH A=At T4
S R o] ozl AtaRkE A et

gl
7, 3l T v FAEY it ntdHE S
el dfos & 5 Jlnk ol B o <
ato] Wz GAAR] o] TS ¢ = Qe £ A
ToME o2 FEAHE FelAQ Jatde] o F
o}#]7] ojftia 7Hetae) ol& REFA| i

24 BAA0] o FolAE AL

235 ohth. 80| Eddckshe Aol weh AR AAEL A4
ajzol] )&l AANA Zelabl Hrkd, sgel BANTE AR} v} S

Journal of Korean Society of Transportation Vol.31 No.2 April 2013



KIM, Hyunseung * PARK, Dongjoo * KIM, Chansung + CHOI, Chang Ho - CHO, Hanseon Atrticle

ol A ALJsldTt. 3k AAIAQ] F=5o] obd UukxQl Table 5. Estimation results for multimodal channel choice
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Table 6. Comparison of unimodal O/D commodities change: inland-bound commodities from Busan via Uiwang ICD
(unit : TEU/yr)

Unimodal O/D based method P/C based method
From-To Truck 0/D Rail 0/D Truck 0/D Rail 0/D
D.N. D.S. D D.N. D.S. D D.N. D.S. D D.N. D.S.
Busan Uiwang 15,335| 7,820 -7,515| 413,706 421,221 | 7,515| 15,335 9,117| -6,218| 413,706| 515,449| 101,743
Busan Suwon 44,845 | 44,845 0 0 0 0| 44,845 28,904| -15941 0 0 0
Busan Anyang 8,061 8,061 0 0 0 0] 8,061 5,067| -2,994 0 0 0
Busan Kwangmyoeng 2,499 2,499 0 0 0 0 2,499 1,607 -892 0 0 0
Busan Ansan 56,008 | 56,008 0 0 0 0] 56,008] 34,968| -21,040 0 0 0
If Busan Ohsan 8,068| 8,068 0 0 0 0] 8068] 4667 -3401 0 0 0
I | Busan Siheung 7,919 17,919 0 0 0 0 7,919 4,483| -3,436 0 0 0
0| Busan Gunpo 3,565| 3,565 0 0 0 0 3,565 2,132| -1,433 0 0 0
h | Busan | Choein in Yongin | 15,473| 15,473 0 0 0 0| 15473 10,984| -4,489 0 0 0
a | Busan | Kiheung in Yongin | 19,872| 19,872 0 0 0 0| 19,872| 13,531 -6,341 0 0 0
111 Busan Suzi in Yongin 239 239 0 0 0 0 239 164 =75 0 0 0
Busan Pajoo 24,002| 24,002 0 0 0 0| 24,002| 18806| -5,196 0 0 0
r{ Busan Thcheon 30,014| 30,014 0 0 0 0| 30,014| 22,688 -7,326 0 0 0
1| Busan Gimpo 17,992 17,992 0 0 0 0 17,992| 13,120 -4,872 0 0 0
P | Busan Hwasung 31,279| 31,279 0 0 0 0| 31,279| 19,566| -11,713 0 0 0
Busan Ahsan 58,670| 58,670 0 0 0 0| 58670 52,294| -6,376 0 0 0
Main-haul Busan-Uiwang only | 15,335| 7.820| -7,515| 413,706|421,221| 7,515| 15335 9,117| -6218] 413,706| 515,449 | 101,743
Tyip |except Busan-Uiwang| 328,506 | 328,506 0 0 0 0 328,506| 232,981| -95,525 0 0 0
Sum Sum 343,8411336,326 | -7,615 | 413,706|421,221| 7,515 | 343,841 | 242,098 |-101,743| 413,706 | 515,449 | 101,743
Uiwang Suwon 0 0 0 0 0 0| 54559 70,500 15,941 0 0 0
A Uiwang Anyang 0 0 0 0 0 0] 14,327 17,322 2,994 0 0 0
¢ | Uiwang Kwangmyoeng 0 0 0 0 0 0 3,543| 4,435 892 0 0 0
¢ | Uiwang Ansan 0 0 0 0 0 0| 84,324| 105,364| 21,040 0 0 0
g Uiwang Ohsan 0 0 0 0 0 0| 30,673 34,074 3,401 0 0 0
s | Uiwang Siheung 0 0 0 0 0 0| 27,612 31,047 3,436 0 0 0
é Ulwang Gunpo 0 0 0 0 0 0 7,531 8,965 1,433 0 0 0
g | Uiwang | Choein in Yongin 0 0 0 0 0 0] 10,964| 15,453 4,489 0 0 0
I' | Uiwang | Kiheung in Yongin 0 0 0 0 0 0] 18,008| 24,349 6,341 0 0 0
g Uiwang Suzi in Yongin 0 0 0 0 0 0 208 283 75 0 0 0
s | Uiwang Pajoo 0 0 0 0 0 0 9,141| 14,338 5,196 0 0 0
T Uiwang Thcheon 0 0 0 0 0 0| 15,152| 22,479 7,326 0 0 0
r | Uiwang Gimpo 0 0 0 0 0 0| 11,146 16,018 4,872 0 0 0
I'| Uiwang Hwasung 0 0 0 0 0 0| 55,342 67,055| 11,713 0 0 0
P [Uiwang Ahsan 0 0 0 0 0 0| 36,173| 42,549 6,376 0 0 0
Access/Egress Sum 0 0 0 0 0 0 378,703| 474,231| 95,525 0 0 0
* D.N.: Do Nothing, D.S.: Do Something, D: Difference between D.N. and D.S.
Commodities, D/A) = 1.58199H}. °l& &, £90/D

WP W O/DEFTF] Bs T4 Oﬂ =, P/C
&3 2 O/DE 283 U o dd v
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E/B)el 2.18], AAP/CEEZF tiH] HAAO/DESE
(Whole O/D Commodities against Total P/C
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Table 7. Comparison between P/C and O/D total amount Q1 A o o3 AFE A2 RkgsHA] Fgie}, o]
:f 1mpoB lt-cont.ame‘r commoI Cld)mes: mland-bour;d c'i)mmoTEdlljt/les) = g3 B W3S Eaax 8918 4 9t P/C
Tom Busan via uiwang unit : yr _ - -
— 75 shasa gl 49 AR S48l gag 7
Comparative measure 0/D based P{\E[Jetb;:ded ZHEFA-29h) & o] 83= P/C ko] H =0 Wabrt
Method -
vl 3] 2z)  QulA o] FEA
Total P/C Commodities (A) 57547 | 157,547 LA Table 8, Table 9 ). AnHAQl WAt
Truck Transport P/C Commodities (B) - 343,841 ] BExg 7oA By B3] S A mste] 7
Rail Transport P/C Commodities (C) - 413,706 o=
AMENL 2alzloa B ol . km/el TF
Total Unimodal 0/D Commodities (D) 571547 | 1,136,251 1dens FHetez & A7dME TEU - /< @
Truck Unimodal O/D Commodities (E) 343841 | 722,545 A= Ya2FF WHals AEST & "ol 7154
Truck Unimodal O/D Amount of All Rail BT plos Ea ST~ O = 2=
- = 718k =2 Ho o}
Transport P/C Commodities (F=E-B) 318,704 s e S H P/C7IE sk el sd
Rail Unimodal 0/D Commodities (G) 413,706 | 413,706 O/D71%t EFaFg WA el e A9
Truck Unimodal O/D against Truck Transport ~ . 712 sk 2 0100 yHary agREak o=
P/C Commodities (E/B) 2.1 times 9 u8E £ J5S HIgW, JAEFH ]J-L?
Mruck and Rail Unimodal O/D against Rail Transport] B 1.9 times EdME a3t EAFe R Q3 ARIAYaY HAihF
P/C Commodities {(F+G)/C} ) 5
o o2 Azs 2= o)
Rail Unimodal O/D against Rail Transport P/C 1.0 times o/l s A *}E T Mq’
Commodities (G/C) )
Whole O/D Commodities against Total P/C ) P
_ 24 al oj3aTn
Commodities (D/A) 1.5 times V. EE = %k'?' .j?‘J.l'X‘”
Gl go] AaE AEFuoR AgEs 2o Fud ek BEsa 24 A $90/De sHEER
Q1 gAY Aoltt., FH0O/D7IW e 8T FE 8o AEH 494 2EE AgEIgn oy
B oA AFe T /K] EAACR Qs 3a)A o] HhHe gEo BIEEHS Wkl Eshe dAE
Table 8. Comparison of container commodities on road link by sections (unit : TEUkm/day)
Unimodal O/D method P/C based method Unimodal O/D method | P/C based method
Road Section Road Section
D.N. D.S. D D.N. D.S. D DN. | D.S. D DN. | D.S. D
Busan-Uiwang 16,357 | 8,342| -8,015| 16,357 9,725| -6,632 Uiwang ICD-Suwon 0 0 0| 2,154| 2,783 629
Busan-Suwon 46,687 | 46,687 01 46,687 30,091| -16,596 Uiwang ICD-Anyang 0 0 0 204 246 43
Busan-Anyang 8,704| 8,704 0| 8704| 5471| -3.233|| Uiwang ICD-Kwangmyoeng 0 0 0 177 221 44
Busan-Kwnagmyoeng 2,841 2,841 0 2,841 1,827 -1,014 Uilwang ICD-Ansan 0 0 0| 4,288| 5,358] 1,070
Busan-Ansan 61,959 | 61,959 061,959 38,683| -23,276 Uiwang [CD-Ohsan 0 0 0| 2,187 2,429 242
Busan-Ohsan 8,076| 8,076 0] 8076| 4,671 -3.405 Uiwang 1CD-Siheung 0 0 0 1,990 2,238 248
Busan-Siheung 8,924| 8924 0| 8924| 5,052| -3,872 Uilwang 1CD-Gunpo 0 0 0 84 100 16
Busan-Gunpo 3,851| 3,851 0] 3,851| 2,303| -1,548|f Uiwang ICD-Choein in Yongin 0 0 0 780 1,099 319
Busan-Choein in Yongin | 14,991 | 14,991 01 14,9911 10,642| -4,349||Uiwang ICD-Kiheung in Yongin 0 0 0 943| 1,275 332
Busan-Kiheung in Yongin | 20,516| 20,516 0| 20,516 13,969| -6,546| Uiwang ICD-Suzi in Yongin 0 0 0 10 14 4
Busan-Suzi in Yongin 253 253 0 253 174 -80 Uiwang ICD-Pajoo 0 0 0| 1,985 3,113| 1,128
Busan-Pajoo 29,147 29,147 029,147 22,837| -6,310 Uiwang ICD-Thcheon 0 0 0| 1,756 | 2,606 849
Busan-Thcheon 28,368 | 28,368 028,368 21,443| -6,924 Uiwang 1CD-Gimpo 0 0 0| 1,907 2,741 834
Busan-Gimpo 22,127\ 22,127 022,127 16,135 -5,992 Uiwang ICD-Hwasung 0 0 0| 2,676 3,243 566
Busan-Hwasung 32,677 32,677 01 32,677 20,440 -12,237 Uiwang ICD-Ahsan 0 0 0| 6,367 7,490 1,122
Busan-Ahsan 54,7131 54,713 0| 54,713 | 48,767| -5,946
* D.N.: Do Nothing, D.S.: Do Something, D: Difference between D.N. and D.S.
Table 9. Comparison of container commodities on rail link by section (unit : TEU*km/day)
Rail Link Unimodal O/D based method P/C based method
Kyeong-bu From-To D.N. D.S. D D.N. D.S. D
Line Busan Uiwang ICD | 430,379 438,196 7,817 430,379 536,223 105,844

* D.N.: Do Nothing, D.S.: Do Something, D: Difference between D.N. and D.S.
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