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7129] 430km?Q) ¥}2] ~2]-¢ F7He 417kmE @S5}, TGVl 3] A 4
AREOAA 1AIZE 5502 FYPARo] BEH AT LA FEAe JHEF o]
9] Azt o] &A= 19801 1,507 ol A 19921 2,200 .2 F7HeH
B, o] Z TGVol-&A+ 1,805 WOo& 1 HlFo] w9 ETh(Vickerman,
1997). 198013014} 198413 Apojol] o212 w2 ~ el Ejk= F-7ko] 20, 2] ~2]
& 77+ 254, Fe]~2 F24(Le Cruesot-Montchanin ‘F&4 71 St
) 73HE 7.28) SRS 1981 o] F n&HT= Hof 7o) BT GIA|H
Atk 22jal 1985 39 8 ~1R i o] FAHSHTEA TGVE 12 E
(Gronoble)7HA] A A=A, o] FEAde 307 =AVE R AAEATG
(Bonafous, 1987).

2] ~g& 77 SNCFRlo] FApste, 12%9] &2 sty o5
dolplek. o] 771e] Qo] 4 F7 4 USSR 4FS AFAL 2HE A
Be 145AT ZahroM nEEAE AT 5 Qe 2 S s
i, TGV tiX Y =49 A S 2710 A8 Ut Zak2=o] TGV A%
Ao AAHHE of¢ shvks A A& /fdelth 53], F Aido] A9
ahdo] 719 d Aojghs FA1S 2t FAIS 30%E A U3tk 19904 75
" TGV MY =L g ~RHEE 9 TS 4A]7HA 3A702 T
AZoH, 19893 ~1991d 9] Aol Ae 50% 4% F7}eba, 5L 17% 7t
23 Ao yehylth s AR = A B'd(the Channel tunnel)?) 9] 142
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& A7) 2 st A7M e A g ~28 7
S MRt LYARES FAITIA FAITEOE Fol, Ad HER 7t 4
=S AFS|R st gel~ B, gl A8 5o08 Ve kAl
WAsk71=2 &3 eH(Vickerman, 1997).

220 TGVE 7|EAS High 83l Slrh Zg2o] Axed a7

3) B} 2 Alole] A HY AAE FHdle HEZ F A 319FY(49.6km) o] =, 31A
nEo A oF 451 Zojo]a, 231k (36.8km)o]th. 1987\ FFste] 1509 ©elE B #
g Al ZeAE=A kAR R 19949 4EE Rk
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Yol &3] o] FoiA|7] ofFHslE Zoleks H7H= AK(Vickerman, 1997).
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4) 549 ICE(Inter City Express)

dolle ke ~¥ 223 2 0(Hamburg ~Wiirzburg), 7H}Y ~FEEZIZE
(Mannheim~ Stuttgart) -7+0] 7155 %13, 21~ 381 =H(Hannover) 2} ¥
22527~ EW 2 2(Nirenberg) ~ o F-72F-2 T(Augusburg)  Atolell=
MENFORE RS #Eshe 1HHF 7 HE0th A A3} 344t
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Bremerhaven
Oldenburg Hbf

of &

Hamburg Altona

Az gE =

Hambur g Hbf
Bremen Hi
Berlin Dstbahnhof
Hbf| |
Flughafen
Berlin Zoo Berlin-Schonefeld
Duisburg Hbf Essen Hbf Bielefeld Hbf, O] Potsdam Stadt
Magdeburg HbF
Braunschweis Hbf
Dortmund Hbf Hamm Gottingen
Diisseldorf Hbf
Kain Hbf! WunpSrtal HbT Kassel-Wilhelmshéhe
Bonn Hbf Dresden Hbf
Fulda
Koblenz Hbf
Wiesbaden Hbf
Wiirzburg Hbf
Bingen Hbf:
rankfurt Hhf Miirnberg Hbf  Regensburg Hbf
Mainz Hbf Frankrurt 3
Flughafen Plattling
Heidelberg Hbf . Hb
Worms H Mannheim HI Jwgsburg Hbf assau
Stuttgart Hbf Linz Hbf
Ulm Hbf | e— Hbf o
Karlsruhe Hbf Weone
Offenburg Horb
Rottweil Garmisch—Partenkirchen Salzburg Hbf
Freiburg HBF L) Tuttlingen Kufstein Hbf
Bilach " "aen () Innsbruck Hbf
Basel SBB sc
winterthur 1E | =] Linien mit ICE-Taktuerkehr
Ziirich HB IEE 2 Uines which many IGE trains are cperated
Bern —_—
Spiez I%E_ Linien mit einzelnen 1ICE-Ziigen pro Tag oder Wocke
teriaken Ost 1S5 2———[Lines mhich s few IO trains are operated a day or aweek)

A& : hitp://mercurio.iet.unipi.it/ice

<38l 2-3> =9| ICE =T
=Y a&HdEE FRHHA AFHY FHLRE =R, FHY Fa 7
e A=t 713kl Qlvks HollM @ik ApEAdS Zet 593 #
HY &HEE 3 g AAR F2 ECH7b HIwrt PEHNeH, =Y F
F 3 FRAYe 8 FE5E I8, ATAEF Sl FHUH. oA
Age] o] FdE AoE dHAL Ak A AT AlRelA = 8 et

(Zumkeller, 2003).
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25 o], o FRo] tif = o] %owfﬂ EA 9] ERo] & FES F

Al F Ak drsiar ok w2l 28 o Bde AEHEE o83 YF-E
= Abgol SRR HitR A&

Zp AERH(SNCHL TGV Faidd 7 719 FH9& AAstde. 18y

e ﬂ%—?&& %—7}/«1 717 B3k, AGAA 43

(Vickerman, 1997).
ol AHHE 2T wf, ZTfiolA F’-éﬂéE" 7H%2i EA ] el |
A3HA 71998 Al tI=A] Lelle woll B4 ¢
£HT )5 oR 2 FES He & teAolw, FHAg 177t 508 B o]
< Hojof gl Hyltth J= TR e BN ZFAAE A
Hsh7E igivkaL vre]aL Slvko)

o
U_L_,r

—

2) M T

NEHE FAEY T do] B9 HER oA Able Zs BRe °
o el A A = dnk frebd 42 19949 AL, v ~dd 5 B
HA~HH S Y= FZ2ElBurostar) T L F2Fe] Azpo] HATHL
ol 742 T3 27190= frekd el el 59 64007 27} FAE Lo
™, & WA 545,000m'% 205,000 AFF-E, 140,000 FAE2 AAQH A F

ghdo| = F9Y(Gare d'Burope)?] “d7ole fretd e tiFite] 478 37t

lom, 7 9] Avjutet

o
— PR
d2E 32 Yyl gy, & 3

9) sHEjsh 283kl A= £71HY] BARE UF, W, =3, Weo
AHEO)7E Qltk o] E& F&el YA ARelE 27, 7, B
o F2, Folujojz, Barr} ItiClaval, 1997: 119).



< 283 = F 709 ®(Credit Lyonnais Tower, World Trade Center)©] 31t
40,000m'e] PHFF7HE ZA Q] JFE sl= 252l IJALE A= e Ao
O frebdel F1 1l Shhe 47302 3L000me] 0 £3F0E 20

_

32

[e=}
% SIA ek olel W, shele] 284
Z3kaL glom, AxA A= gk o2

G
gglom, 14 WESTo] 037415401 JA 87 —Eolt}(vlckerman, 1997)
zgpro] uEATE AZY] o] 24 71detgek TGV 54 2,510km
F A& 540kmolw, A YAl 2440km F 41412 282kmeo] T} g9 37)
= AL Qo] dutold oﬂﬂl AHIAE Algdtal Jlom, EgHow
5o} ole Sel=dl 719skal itk(Vickerman, 1997).
&

19811 ~1985d)] 18] ~2]& 7+ B3 NT= 268 S7IIAEH, o] Tol=
7

Sv
rlo
(o]

Fgoize] Hho] 3%, =REZRE] WHo] 18%, FLEH0] 49%2] o2
7= 2 HBonnafous, A. 1995).
Zgs TGV ¢80 FwaAe 223t 19800 ula) 19856l



Aw o] oA uEayo] 151% 715k W, 33 2L 46% ASATh) FHA
7FslSitt. 1980 ~19851 <]
Az ot 3] AATHES FETt 52%IA 8B3%E F7HE v
H, G2 48%014 17% 2 AAsIHeE 2eaz] 5 Fahed 3 26%00 4 54%

Z 71tk 958 T 7 S elEA e FAE 18%lH 2% 57}
Sttt 71dA1 9] Aol AlE UHUr T EGE 71479 MEls o
U el O A ] AT ol2f3h Bgo] A HEE B
ol A AAIE F=u, A o] 53] o] Fopell A Aoz YEsitt.

VEAT NFOZ 7P E W Hel 22 #td ootk EElYelA]
T AELEE o83 LA} &) 7FsdHA Hof sutoidfo] A st
Atk TGVE ©|8e 714 APFFEE Bol sdston, dF #EA
Abbaye of Fontenay)oll= o8§70] 31d whe]l 40% 4 Z718171% sttt 13 4]
vt AE A¥= WBE EE sk gtk Bonnafous, A. 1987).
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<& 2-8> ISHT JISH=F THEH HIW(%)

1980 198511
e | g E | e E | g | e 2 g8 B
s 52 45 57 83 85 83
B 48 55 43 17 15 17

<& 2-9> NHHT JfSHFO| o{AFE] H|w(%)

E A o g A9 | gZA Y A
1980 1985 | 1980 [1985' | 1980 | 1985\ [ 1980 | 1988 | 1980 | 1985
Falds) | 26 54 59 62 48 58 37 53 42 55
dl o)k 74 46 41 38 52 i) 63 47 58 45

A& : Bonnafous, A(1987) 132%

10) o] AR TGV 59 198093} 7] 5391 1985d0] 28 2702 & &3 (Rhone-Alps)
29 9] 4537 71GA A ZARE Aolth
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195513 ~19701d. 220 M= o] L4k F o] o] Fo)% vejoll A 250km
Aol = FAEA|(Central Parisian Basin)7} =9} 2}e-S o]-831H A 7]

AHEU ) ikl A el QA=A 290 e

mj o] AstataL, rﬂfd A Y- YE, HEY, %?5, 28 Fo] F3sta
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500kmAe] A Z& stEFI|Aete] BARAE S AEHEE o]k A
°2 Yepth. o]yt TR EAIEC] 1717 Y EolAR, ol ddd AR
the @ Aol BA FUth(Claval, P. 1997; 117-119).
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& 7V, 28%7F AAE Aok SUHE A F 12% = =&, FF
SoA AgE Aoz FHH UK Vickerman, 1997).
B 7R Y9 F8 wEHolh Ao EE 26kmT
o] 2 EUAT, NEHETL JfFEo] MR T AR
=54}, 5Y 79 FEZENA| Lufthansa) T3-S 5 771 T £3< ¥
Attt 5Y F=H(DB)elM= o 7718 A7} 20109704 AR
Hl  olddl 2,000%k~2500%HHe] H  ROZ ot Ythwww.rail-
technology.com).
2000 A, =Ll FAY Ex o] &AF FollA ICES] EAl-kms= 5,0007Hkm
2 A& 325%01A5, 9 5442 1399 3HUTHmE &2 21%=
E2 Hooi(=3te, 2001).

I 2-10> S22l 72| E=0iZ +S4% (20004

T & o9 A ICE IC/EC IR/D-Zge
HX}-km ks 154.0 50.0 49.0 55.0
T3] % 100.0 325 318 357
9 7-km ek 33.06 13.93 11.30 783
/34 % 100.0 01 34.2 23.7

Ag : =82(003), =Y u5HFLS 34T 2 YEYT FAA Y-
= : ICE : Inter City Express, 4-E2} IC : Inter City : =AIZF G4

IR : Inter Region : A7+ G=}
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o T

- 7(19931) 3(20104)
Koln, Dusseldorf, Dortmund 115 10.8
Brussels 22 21
Paris 104 11.2
Amsterdam 2.6 29

Z3] 1 Koln, 1994, Hochste Eisenbahn fiir Buropa

T8 EAA A= aE T ST g, it 25819 S el
o3}

o 58] shel-ghrE|2, BEBAN P oF 37 34T 02 oy
o
<E 212> DSET HEF 0ASHO| FY
- 2 B i ks A
- 2(19931d) F(20101d)

Koln-Brussels (214km) 0.2 0.6
Koln-Paris (507km) 0.2 0.7
Brussels-Amsterdam (214km) 04 0.8
Brussels-Paris (314km) 0.6 0.7
Paris-Amsterdam (526km) 0.1 0.3

Z3] : Koln, 1994, Hochste Eisenbahn fiir Buropa
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<# 33> UFE S M= 7IF
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& Al ARGt

AEAE F3ol e dyelEe] saHE —"T‘ gal7] felxe FH = AT
(parameters)] 23 S%} B84 Sur} BrAolnk B B ATIAE
Fedaztg o] E49) glolA o]2l3t T4 %@'—% SRkl e FAE A
AREE A&3ath

[*]



ME  #olE& ¥ nx1 #HolAL X& o|F
Jo|tk. WH pe Anuel osiM FHE By
iid etk

£ AFIXE LeSage(1999)7F AQkeE 8314 EEE Egh Al 719 gt
A ByS Agsith A WA B¥e A A3 AR FSAR) It o] B

4 &% x|

& 3zt Adde] 37 QA= ¥ Aol meh JFL wetke 1Y
o) 71%3}
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nxk YFE grista, W= FH 715 3 H(spatial weights matrix)S VERA
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(2) el=ro 3 =ut

(T21:%)

TolF | UF | LT | 2T | 9F | T | 2SER | 1S5EE
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AAE T | 9893 | 9972 | 9132 | 9643 | 839 328 511 1,842
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O1A] | 1,084,730 | 1,387491 1,818,293 | 2,362,132 | 2,562,321 | 6.81 4.09
7715 | 3,850470 | 4,794,294 |6,154,321 | 7,811,468 9,280,013 | 7.05 5.08
BARA] | 3,160,276 | 3,516,807 | 3,797,566 | 3,892,972| 3,812,392 | 1.03 0.04
BFA | 727,627 | 906,129 |1,144,695 | 1,287,134 | 1,375,212 | 4.45 2.01
A 651,642 | 866,695 | 1,062,084 1,268432| 1,390,510 | 5.67 3.09
A | 1,607458 | 2,030,672 |2,228,834 | 2485977 2,538,212 | 2.90 1.39
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o2 SP7IYoE AEXAE 3 F ol olF Bl or AT A= U3
7 2},
<E 4-6> MOI250M ISE TR0 MEsdz =8 I
AT HE Ay ZoF ikl Fak
_ -0.8800** -0.02050 1.9574%+
Intercept A9
(-4.50) (-0.09) (20.01)
Avlss SPA7E— -0.06860** -0.0719** -0.0114**
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SUMMARY

The Spatial Impact of the High Speed Rail and
its Countermeasures

Nam-Geon Cho, Gyeongsuk-Kim. Jinkyu-Chung, Hoonki-Lee,

Jonghak-Kim, Haseung-Song

1. Introduction

As of April 2004, Korea will become one of the countries to have
a High Speed Rail(HSR) in the world. The Korea Train Express(KTX),
High Speed Rail, has reached speeds of up to 300km/h on a trial line
which will later be used as a commercial line. This is the largest
construction project in the history of the country; since 1992 it has cost
about US $10 billion.

The opening section will be between Seoul and Daegu(Dongdaegu
station), a distance of 292km and the remaining section between Daegu
and Busan, will be completed by 2010. Until the second line is built,
the KTX will run on the conventional rail between Daegu and Busan.
The first section will reduce travel time from 4 hour 10 minutes to 2
hour 40 minutes between Seoul and Busan. The second line will further

reduce the travel time to 1 hour 56 minutes.
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At the same time, the KTX will run on the Honam line between
Daejeon(Seodaejeon station) and Mokpo, a distance of 200km. The
Honam line is conventional line, however has been electrified in order
to run the KTX. It is well known the HSR has changed the transportation
systems and spatial organizations of the country, such as Japan and
France.

The aim of the study was focused on what were the spatial impact
from the KTX operation and its countermeasures. A Spatial econometrics
model was used to forecast the interregional population movement and
SP(Stated Preference) survey was performed to measure the possibility
of commuting using the KTX. This study held an international seminar
with 3 countries, Japan, France, and Germany, to exchange each country’s

experience and discuss about the spatial impact from the HSR operation.

2 Travel time reduction between major cities and its impact

Travel time between major cities will be dramatically reduced. The
KTX can be seen as an airplane on rails. The reduction rates will range
between 32% and 47%. The KTX will contribute to widen the market
areas and serce a larger population at the same time. Business and leisure
trips using the KTX will increase. In particular, same day return trips
will increase.

This travel time reduction of the HSR(KTX) will affect the airline
industry. There are two domestic airlines connecting Seoul and Busan
and Seoul and Daegu. It is estimated that about 65.5% of the air
passengers would like to transfer to the KTX in Seoul and Busan
according to a stated preference (SP) modelling analysis. It is expected
that Seoul and Daegu airline route will lose more passengers than the

Seoul-Busan route.
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<Table> comparision of estimated travel tine between mejor aties by the KTXHSR)

Length | Current |HSR travel | Reduction |HSR travel | Reduction

Sections ) ] ) .
(km) |travel time| time, 2004 time time, 2010 |rates, 2004
Seoul ~CheonanAsan| 96.3 34m 34m 52m 18m 34.6%
Seoul ~Daejeon 159.2 49m 47m 1:32m 43m 46.7%

Seoul ~Dongdaegu | 2924 | 1:39m 1:20m 3:03m 1:24m 45.9%
Seoul ~Busan 4098 | 2:40m 1:56m 4:10m 1:30m 36.0%
Seoul ~Gwangju 352 2:38m 2:38m 3:52m 1:14m 31.9%
Seoul ~Mokpo 4114 2:58m 2:58m 4:42m 1:44m 36.9%

note : Based on the shortest travel time between two cities without stopping, and the length
is estimated from Seoul station. Reduction rate = reduced time / current travel time
Source : KTX home page. www.ktx.or.kr, and Korea Railroad Research Institute

Gyeongbu Line

1st Phase 2nd Phase

(2004.04.) (2010)
Travel Time % Compared
Seoul (Time Saved)  with Current
Distance Rail
»
34min. 34min.
(A18min.) | (A18 min.)
96.3km 96.3km
>
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g
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<Figure> High Speed Rail of Korea
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This estimation is nearly the same as experiences of Japan and
France, where the numbers of domestic airline routes under 350km
diminished. Other modes of transportation, including intercity buses, will
have to improve service in order to maintain their market share. The
transfer rate from bus to the KTX was estimated as 16% for the Seoul

and CheonanAsan section.

3. Estimation of population movement

The trends of population movement after the KTX goes into
operation were estimated. So far, social migration has been concentrated
on the Seoul metropolitan area (SMA). The growth rate of population
in the SMA has surpassed the national average growth rate since the
1960s. The spatial econometrics mode was used for this estimation. Two
special parameters representing the accessibility improvement of the KTX
were used to analyse its impact. The model set up the following
hypothesis ; “improvements in accessibility will induce population away
from periphery areas’. Trends in population movement will continue
after the KTX is running; a continuing increase into the SMA and cities
where the KTX stops. This analysis shows that special concerns shall
be given to isolated areas where the KTX does not run.

4. The possibility of commuting

The possibility of commuting using the KTX was analysed. An ideal
situation was set up to determine how many commuters would commute
using the KTX in case that current work places would shift to local areas
where the KTX stops. Commuting between Seoul and CheonanAsan is
assumed at 11% among the respondents, while the rate sharply dropped

to 1 or 2 % for the Seoul-Daejeon section at a realistic fare level, which
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is 1.3 times more expensive than the existing train fare. However, the
rate rose dramatically to between 65% and 45% when the fare was
assumed as US $ 1.00, the remaining portion subsidized by the work
place. This is done in Japan where up to ¥ 100,000 per month for
commuting costs are subsidized by the employer. The Korean
Government has proposed to shift the public institutions financed and
controlled by the government into regional areas to reduce population
density in the overcrowded SMA. Subsidizing commuters who commute
from local areas to the SMA would be one way to support this policy.
However, the number of commuters using the KTX is assumed to be
small, given the current situation such as the high real estate prices in
the areas surrounding KTX stations and poor connecting transportation

systems to and from the KTX stations.
5. The possibility of company relocation

The improvement of accessibility will be helpful for companies
wanting to widen their market areas. Total 1,000 large domestic
companies were surveyed based on their sales; among them only 82
companies replied. Only 3 companies, now located in the SMA, indicated
that they would like to move to cities where the KTX stops, while 9
companies are already located in these cities. The preferred factors that
affect company location are identified; good accessibility to customers
was the most important, while the KTX station and related transportation
facilities, excluding expressway interchanges, ranked very low at 17
among 20. It was thus concluded that the KTX will be used for passengers
only; and that companies have to transport commercial products more

than passengers.
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6. Countermeasures

It is essential to use the HSR station in order to make the country
with balanced development. First of all, making the HSR station area
to be the core of the regional economy is needed. HSR station areas can
be developed with high-density and multi-functions to lead regional
economy. Well connected transport system is essential for the users to
enjoy their high-speed travel. The cities served by HSR station will have
a bonus effect coupling with their basic development functions.

It is essential to connect conventional rail with the HSR to widen
its service area, and to improve regional accessibility further. It is
expected that more intermediate stations will be suggested by the local
governments to enhance their city image and to serve better accessibility
to their residents using the HSR. Therefore, Korean Railroad Authority
has to set up a principle where the intermediate station is needed and

its operation way in order not to down its high-speed characteristics.
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