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Department of Transportation & Logistics Engineering, Hanyang University, Gyeonggi 426-791, Korea

Abstract

Freight flow data in Korea has been collected for a variety of purposes by various organizations. However, since the
representation and format of the data varies, it has not been substantially used for freight analyses and furthermore for
freight policies. In order to increase the applicability of those data sets, it is required to bring them in a table and compare
for finding the differences. Then, it is shown that the raw data can be aggregated by a particular criterion such as mode,
origin and destination, and type commodity. This study aims to examine the freight data issue in terms of three different
points of view. First, we investigated various freight volume data sets which are released by several organizations. Second,
we tried to develop formulations for freight volume data. Third, we discussed how to apply the formulations to network
models in which particular OR (Operations Research) techniques are used. The results emphasized that some data might be
useless for modeling once they are aggregated. As a result of examining the freight volume data, this study found that 14
organizations share their data sets at various aggregation levels. This study is not an ordinary research article, which
normally includes data analysis, because it seems to be impossible to conduct extensive case studies. The reason is that the
data dealt in this study are diverse. Nevertheless, this study might guide the research direction in the freight transport
research society in terms of data issue. Especially, it can be concluded that this study is a timely research because the
governmemt has emphasized the importance of sharing data to public throughout *government 3.0’ for research purpose.
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Figure 1. Study process
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Figure 2. Diagram of link data and node data
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Table 1. Korea freight volume statistics database status

: ; : : : Survey  Survey
DB list Link/Node Link data Mode Commodity Unit year ode Remark
KTDB Link Mid zone < Mid zone (251 zones)  Truck 31 Items, Wholesale Ton/year, 2011 Every Subcategory of trucks : 3types
and retail trade,  Vehicles/year 5 years  (less than 2.5ton, less then 85ton,
Container more than 85 tons)
Rail Container, Non Ton/year
Container
Node  19Logistics centers (Enter/exit traffic) Truck - Vehicles/day
Gyeonggi-do traffic Link small zone < Truck 7 Items, Ton/day, 2003 Every  Metropolitan area only considered
DB small zone (1154 zones) (2003 KTDB' s Vehicles/day 5 years  Subcategory of trucks : 3types
commodity system) (less than Tton, less then 8ton,
more than 8tons)
™S Node  Nationwide Truck - Vehides/day 2013 Occasional Subcategory of trucks: 12 types
3061 Point traffic [Always ~ Up line/ Down line
research
Korea Expressway — Link [C=IC Truck = Vehicles/year 2014 Annually
Corporation (357 1)
Customs import/  Link Each port, airport in Korea < Waterborne Container/Bulk TEU/year, 2013 Annually
export logistics Foreign port, airport vessel Ton/year
Statistical Yearbook Air
Link Large zone < Port & Airport - HS code, TEU/year,
Container/Bulk Ton/year
BPA-NET Link Busan Port < Qverseas port Waterborne Container TEU/year, 2014 Annually
vessel Ton/year
Node  Performance of Container handling  Waterborne 32 Items Ton/year
in each pier vessel
import/export freight volume of ~ Truck Container TEU/year
terminals
SP-IDC Link Each port in Korea < Foreign Waterborne 32 Items Ton/year 2014 Month
country vessel
Link Each port in Korea <> Each port in  Waterborne - Ton/year
Korea vessel
Node  Import/export freight volume of ~ Waterborne Container, Non TEU/year, 2014 Month
Each port in Korea vessel Container Ton/year
KMI Link StationStation Rail Container TEU/year 2012 Annually Rail freight data used KORAIL
Link Port in Korea < Foreign country ~ Waterborne Container TEU/year 2013 ity
vessel
Node  Departure/Arrival freight volume of Waterborne 32 Items Ton/year 2012
port in Korea vessel
Korea International Node  Import/export freight volume of 257 - HS, MTI, SITC code  Ton/year 2014 Month
Trade Association municipalities
Statistical Yearbook Link Station < Station Rail = Ton/year 2011 Annually
of Railroad Node  Send/arrival freight volume of each Rail = Ton/year 201
station
Rail 10 Items Ton/year 2014
Korea Airports Link Domestic airport <> Domestic airport Air Freight, Baggage, ~ Ton/year 2014 Month
Corporation Airport in Korea(except Incheon Mail
Airport)
© Foreign Airports
Node  Departure/Arrival freight volume of  Air Freight, Baggage, ~ Ton/year 2014 Month
each airport in Korea Mail
Incheon Node  Departure/Arrival freight volume of Air Freight, Baggage,  Ton/year 2014 Month
International Airport each airport in Korea Mail
Corporation
Uiwang 1CD Node Import/export freight volume Rail, Truck ~ Container TEU/year 2014 Annually
National Logistics KTDB, SP-IDC, Uiwang ICD data used

Information Center
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Table 2. Aggregation level
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(Radio frequency Identification)t} GPS (Global
Positioning System)& ©]83 EA7|E, S=AS
7] (Digital tachometer) & 3t=<] 7/Hth$|e] 2do]
7Fsaizz] Wil 2(16)e wg JAZ 7Fea i

@ 4 9
= a2 S HI0IES| HAl+E
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Table 3. Formulation of freight volume databases

DB list Detailed data Formulation*** Eq. of Link data / Node data
Table 2
KTDB Freight volume of rail&air X (m=2, 4) (1* Mid zone < Mid zone
Truck freight volume of commodity X (m=1) (1%
Freight volume of truck of payload EX L) ()]
Logistics hub status X ZEX’”" (m=1) (7,(8)  19Logistics centers
ik (Enter/exit traffic)
Gyeonggi-do 0/D of freight commodity EX,;.'”“ (5) Small zone < small zone
traffic DB m
0/D of freight truck of payload YxzE (m=1) @
T
™S Highway, National highways, Local Road X ZEX mh(m=1) (1,8 3061 Point traffic
ik
Korea Expressway Corporation X (m=1) 4) ICeIC
k
Customs Import/export freight of port X (m=)) (1** Each port in Korea < Foreign port
:omgﬁgtriilsexwt Import/export freight of airport EX’”* m=4) @) Each Airport in Korea <> Foreign Airport
Statistical . . ’ " o
Yearbook Flow to/from city and region from/to airports %] X} (5) Large zone < Port
Flow to/from city and region from/to ports ZX,’;"" (5) Large zone < Airport
BPA-NET Processing freight volume(ton) of commodity ZX[/”J“, ZX,}’”“ (m=3) (2,(3)  import/export freight volume of terminals
International(0/D) freight volume(ton) of Busan E X7 (m33) @) Busan Port < Foreign Country
port
Container freight volume of O/D foreign port X/ (m=3; k=1) (1) Busan Port <> Overseas port
SP-IDC Import/export freight of commodity X (m=)) (1)% Each port in Korea <> Foreign country
Domestic transport performance of ports in EX"’* m=3) @) Each port in Korea <> Each port in Korea
Korea
Container/non-container freight volume 3 Xk, EX’”" m=3) 2.3)  Import/export freight volume of Each port
: in Korea
Container handling performance of SIXIE DX (m=3; k=) ,(3)  Import/export freight volume of Each port
International/domestic port ! J in Korea
KMl Freight trend of arrival/departure ZX[/’““, DXzt (m33) (2,3)  Departure/Arrival freight volume of each
J port in Korea
Container handling performance ,\fi;’}k (m=3; k=1) (1) Each port in Korea < Foreign country
Container freight volume trend of railroad )m’“ (m=2 k=) (1% Station—Station
Korea International General import/export of municipalities ZEZX’”" ZEZ X[ (14)(15)  Import/export freight volume of 257 Local
Trade Association ko kom governments
import/export commodity of municipalities 3737 X7 ZEX{,”‘ (9,(10)
iom Jjom
Statistical Annual freight transport performance EZX "k (=) () Rail transport performance of commodity in
Yearbook of Korea
Railroad

Table of departure/arrival freight of station EEX"”“ EZ (m=2) (78  Send/arrival freight volume of each station

Cross-regional freight traffic arrival /departure ZX 7 (m=2) @ Station <> Station

Mode : m =1(Truck), m =2(Rail), m =3(Waterborne vessel), m =4(Air), Commodity : k=1 (container), k=2 (others)

*  Domestic flow

** international flow

**% |f a certain type of data set is collected for exclusively a certain type of commodity or of mode, it is indicated. (e.g. X,v’j”“ presented in BPA-NET
is only container (k = 1) freight flow by waterborne vessel (m =3). So, it is indicated as (m = 3, k = 1)

thetmSets x| #M33H HM4Z, 20154 8¢ 387
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Table 3. Formulation of freight volume databases (Cont.)

DB list Detailed data Formulation TEaT)'ISfZ Link data / Node data

Korea Airports Airports Statistics EX]J"‘, E)qj"’ (m=4) 2.3) Departure/Arrival freight volume of
Corporation each airport in Korea

Statistics by domestic routes X% (m=h) (1 Domestic airport <> Domestic airport

Statistics by international X[ (m=d) ()% Each Airport in Korea

routes (except Incheon Airport)

< Foreign Airports

Incheon International  Airline statistics EXJ”“, DX (m=l) 2.) Departure/Arrival freight volume of
Airport Corporation J each airport in Korea
Uiwang ICD EXW‘? EXW‘ (m=12, k=1) @3 Import/export freight volume

National Logistics Information Center

KTDB, SP- IDC Uiwang ICD data used

m =1(Truck), m =2(Waterborne vessel), m =3(Sipping), m =4(Air)

A gde ¢ gl7] wEo] AR o|8rlsA
(input data availability)?] 2ol & 7oA A]
T3 ABE YEYA ZASY 2 AHo] rt.

& J=EAR AdoA 2 = 2

(Z, Ivt 2 a9 FH layout?t HHAE A &
Aol =92 3k}, & Aol A= Ghiani(2004) <]
“Introduction to Logistics Systems Planning and
Control' oA AAE EAZ WIS FHuA I}
27 22 Y ESA Bdo] AAHAT}

1) SFAIER] 2

HESZAMA EA(Network Design Problem,
NDP)Z ¢33l B3 o2 &/ UES A 5214 Jee
AX3l= Aotk SCM(Supply Chain Management)Z]
Tl A AAR71A], A 2 Manufacturing
Z9443(CDC
. Central Distribution Center), x19%43(RDC :
Regional Distribution Center)2] $1x19} 7<=¢] 4
e 9 2ot} AFAe] AR 4 FHe
g2y 7|EH oz T3 ¢AE RE (Mixed Integer
Programming, MIP)¢] FEE Holxu grt, F5<
Aol ot oE A=A

plants), ¥ 3% (Assembly plants),

E (multi-commodity) VI E

o wet tEE e AL

2) HMH|BSE 2H|

#4888 554 (Minimum Cost Flow Problem,
MCFP)e #HA ¥§o2 E4& BF e AL &
AgrR obe EAloIt ME]ILA A7t s8]
ARG MEE e w4, HAnEsEAle
gl Be] YA AE F FolR HEYA 84 P
7} v & glvka 71 st 5‘4’\31 o= &g uF

< Zlolth. 2N HAHEsEEAle SEFEINE
(Frelght Traffic A551gnment) Az & 4 9
HIEHZAA #A9 iR 2, F59] $ ulat, fdr
EnETHe] o w747 ER HAHE5E
(Multi-commodity MCFP), E3&% HAH| L5 E
A (Multi-modal MCFP)2 A4 74 4 $ith.
53], B3k AN S s ERAR HHs)E o T
A (Chang(2007), Kim et al.(2009))°1A = &

TollA A =8]4] F Table 29| (5)¢] FEH=Z 4
FE AHEEE o] ERIHAT. & o] A, FEL
FEololof kit BiE HAHE sEEAlY
= AA5E 19 (DY tﬂﬁﬂi e cl;
o FEAY, Aeolv)Rt 1 2go] A%
FHAg ] 282 FAFE 19 (D)ol JAFE 29 (
T 3ME 89 A 42 4718 Favt oot whek
A 19 (Dely, FJAFE 29 (4)9] 3

H A=t Ak B3-S 408 5
¥} vlwate] 1 g

E

rkﬂ
Oﬁ o
b
flf
N
dr
e
bW s
30,
o o
s,
(o]
Au)
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) MEI2UERIZEA EH

HIESIAEA A7} Eel2Ql HIEY A s 2%
sk TAIEH Avla UIESAAA (Service Network
Design Problem, SNDP)= &2 JEHZ &
g 2 (A Fevka P $)ER UEY A
A F= 753 teksl e oAy 1é vS, HE
HjE2 Aeste EAlolth, Aul2 YIE A AA|S] 24
o] #s|4= Crainic and Rousseau(1986), Kim et

al.(1999), Crainic(2000)< #= 4= Utk AH|2 )|
—-rlﬂ«] 735 wiE AlRtolv B Au] o) FEsfof st
D=2 2 AT A 339 oA ATEes A=
Hrje AEEF719< 3PL(3rd Party Logistics)ollA]
HR3E A4 99 Atsrt 240 4ol & & At

4 AN

7 EAEA 2% AR EA|(Vehicle Routing
Problem, VRP)& 3He} 41/42“ HEAE A
Aste &2 5YS HALgete FAQ Pickup and
delivery(Drayage) ¥A|& ola|&d 4= v} = =4
= d#9 vl A A FolR|A B Aelth o] A%
E3+2%(intermodal freight transport)2 & ollA]
A= 2o, EZY] g9 FFslng AA=RE
Ego] AFHREAR 2k F o, i A
(TSP; Travelers Salesman Problem)2] EAl9h=
o] ik, thEA 2! pickup and delivery optimization
A9 d & Nozick and Morlok(1997) %} Spasovic

et al.(1995)9] A7E & & 9t ol AFaNE

SO} S OIS Susd sl ¥4/

FAL AN Ev] A2018S BAGFE dho] A%
ro

H ARE gAsith npR o 2 ThA %HELX] ¢ EeF
Enjda EoloE A& BARIITH

£ A7) A7 F ol s HudRRE/
7 el BdE AT F e AL % ICD ARE
B 4 v} AAZ Pickup and delivery 43} A
o s e aUY F5 149 IH (5, #5852
Aeloly, $E2 sHEAp) ol AIF-AQ -] thgt

T2t A&% P = AA7L Hojof st AAlR o]
213t A5 E 471w stk Table 29 A=

thetmSets x| #M33H HM4Z, 20154 8¢

Article
WA, (Deldt, Edow 339 el 4),
Uz @48 Fejel (5), 2 Aeoluz wgrﬂ
el (11)e] HEg ZAME ook 7 d Aoln =7
O/DE & & 9+ LinkAtgel|th. A4 2<% ICDE
slM 75 F e ARe FEREHY) %+
(m=1,2: sk}, Fx)o] 24 F3elA Table 29|
(2)¢k (3) & & AR AR =A 9 AR S Zhet

ARAFEA ] VA9 2 EA k] A
oo Hlwro g gt UESIA 1 EAlIME Ul
E9 3 AH 0 v 8-S HAs A7) F7H 711‘111% L]
o] fIA|e FE 2] Wi B A7t
A && Table 294 E Yo R 0 &
T giek. shAIRE, H 4|85 FEA Y] Aol
TEo] EAEHA & 3HZ, Uni-modal MCFP) 2%
WE @8] F A3 E5EC] A5 2 Zlo]7] wiel
T2 Hr V3 AuE HA9 vuaoR 4

N

%= 9] Aot g9, BE-ego] o] E‘&l—&]r/}\:ﬂ ]
T 7 Table 3o -] A=EAART} AFETV 5L

5 A=At At AR 740]1:}
hef, ?’l lo| 4 AHolY 59 slBz 3158 4 9l
Lt 9% [CDY B L J|EH o g e AR &
Jetehe o] & o] &3] S8 3t S vlma] & 3
o} oldf SHEF T Fio] flau, FE "Hﬂ T
o] gle 7= Table 29 (11)9] A5E AFHFY
ToR T v (5 ?w] L,
3h FEo] glow Table 29 (4), W= &
o] RS gIANE FE| gk o] S,
Table 29 (5)& A3 HlwTo® AME F 3
th) ey, EFEFAIEY RS (MIP)S] ke 249
91 o] A<= (binary variable), & oW & 27} A€
HoA & o F wE A talixlE OR A7} Zot
e 23=2A Hlad A%l Ertsitt.

QAR A, BAIA FoiAE 0Del 0.8
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