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A Study on the Barrier Effect Indices by Ground Railways in Seoul
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Abstract

Railways have driven urban growth in Korea, but those located on the ground are recognized as barriers. Despite
the growing awareness of severance, domestic studies have rarely quantified community severance using empirical
methods. International studies, however, have focused on quantifying the impact of severance, using the concept of
‘Barrier effect’ and '‘Border vacuum’. Accordingly, this study aims to establish a set of indices that quantify the barrier
effect of ground railways and to empirically verify the relationship between direct and indirect effects in Seoul. Direct
effects were categorized into adjacency, station area, severance index, and circuity, while indirect effects were divided
into built-environment characteristics (diversity and ratio of small-sized plots) and vitality (daytime and nighttime de
facto population). Using regression analysis, including spatial regression models, the study assessed how direct effects
influence indirect effects. The findings are summarized in four points. First, indices for both direct and indirect barrier
effects were derived based on the theoretical frameworks of the barrier effect and border vacuum. Second, the severance
index—incorporating both railway distance and crossing accessibility—proved useful in quantifying spatial severance,
confirming that crossings can mitigate negative impacts and function as connectors. Third, spatial autocorrelation was
identified in indirect effects, and applying spatial regression models improved explanatory power compared to OLS,
indicating that built-environment and vitality exhibit spatially clustered patterns. Fourth, the empirical results verified that
direct effects such as crossability, walkability, and location influence indirect effects related to development and vitality.
Overall, the proposed indices can support more evidence-based evaluations of railway-undergrounding projects and may
be extended to other types of border vacuums, such as roads and rivers.
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Table 1. Summary of the key literature

Category Author Year Methodology
Tate 1997 Community survey
Héran 2011 Site analysis
Meltofte and Ngrby 2013 Stated preference

E?fgl? Anciaes et al. 2016 Literature review
van Eldijk et al. 2022 Literature review
Millard-Ball et al. 2024 Regression
Benavides et al. 2024 Sensitivity analysis
Lynch 1960 =
Jacobs 1961 =
Sungetal 2013 Regression

Border  de Nadai et al. 2016 Regression

Vacuum

Lee and Sung 2020 Regression

Self-organizing feature
map

Vidal-Domperetal. 2024

Caietal 2025 Regression
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BATHA g E HIEI ZAIRE] Fei7h yE o] v]As 9T
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TSR B8, T M2 44 9EE Add A
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45 4L BAE A% RN Aot AHaele)
PAE AR HolA 2pEAo] it

l. 22| &
1. CHESN SEX|E =5

1) SHEEn MY

AL AT YA T olE % APYUE HES 2
I, SEEIE 678K AP AT} 270 TR AW R R
Adejdtobet -85 AN dolehE BRI & A+l
Az 871 SE AT F ol 283817 oA FARRE 371
A FHEARE offet -2 AME Asict, WA AEEA
<= SAEAEe] F- A - E Y T ARE HEeY 2
Q7] i AER AU BN 4 ool Hrkal &
Tsto] AAsETh ERL, WIS S AlEE teR s
AL RA E dFelbE AXA 99 SEENE A
2ol AlAstHet, vp[ete2 P2 Bex} T Ao
oA ez Lyl= Baigde] e dujsh=d], i+
# AERAE S8 FRlEE ARl B2 A 233, o] wet
AFHoE AN tEe DEERRE Figure 29k 29
B, B, RS M AR ENe TS
A, B 5§ A R ETE A

2 E¥xr =&
SEA A7t 5747 e aRte] diste] 2+ A3k SA5] 9
AR ESE A3 AR ATolA TEE SHAEE 231

Classification Description Methodology ~ Select
Direct Efiects
Barrier Whet is the barrier and Site audits %
Features what properties does i have? Traffic Observation
e How easy is it bo cross GIS Analysis
Crossability the Berriar? 3 2 Intervi (@]

Does the barier reduce

Walkability ‘s abilly (o walk aroond? GIS Analysis (0]
- Does the barer prevent pecple | (Contingent valuation)
Accessibility [ | i Certaih tesinaions? GS Aralysis X
How saie is the pedestrian Site audits
Safety environment around the bamier? | | Survey & Interview X
Location How far & it from the facilties? GIS Analysis 5]

Inclirect Effects

Built What are the development

S Wn-ald | cheracierisiics around the bamies? GIS Andlysis o

Is the: area around the barier active? GIS Analysis (0]

Vitality

Figure 2. Selection of barrier effect
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XA

23t A #E AR Ad7Hs/dS FEAE7R] A2 (3
SAAAL), RGATE, ‘FROJFHT, R Ax|ojRel 2
o] X g Pohoh= ol I T ARE F3f ST A
FHA S A A AAIZMIL =30 oS AH 9l
gl71of FEAI7F 9lat BThAE ] == AR A g A
Sk BATS] AAo] LEsto] YAl dALE AFsct B
P4 SPANERE I, 'QFo| FU AR, HEHL &
A’ Fol Jlon AgaTor B8ert 2 3=E Y53
o}, HASA AR2Es AATHAY S EA4E AEsh] fsl o
a7 o] A(HEA), TEaset IHEQIA), FAE
T2 AAstGed, A8E AR 7hed] FEAAA e H A
2] WA (Severance Index) 2 F95te] F+ 240 A%
& &3 3AE 5 UeE St

MEERS dFdT =g Sk AR 29 o

Table 2. Selection of barrier effect indices

W SRR AESEHFY EAolgrdd 0l U=
gl & dofiMe A FHA AFE9] 7153 e 53
317] 913l AT ARE A =P E SAAE

= T ATolA AARE A5ES] =58} A HE TjAlste] A
A AR A9 EHES LT = e UNEA] HE
< AT BARE 549 S0 AT, A duiE, A
A ==, FAR 57 5 AR A2 A 27 2E-E%=, & o
FolAE 7Y w2 WIER B8 ATARE AL 5ot
A= T2t HF2 o2 HE N #Ee (Table 2)9}
2

3) X EA 2 Sxups
@ 2IE(Adjacency)
o174 A #E:= HAE x| Fo| AEEZ|Q} A7 ol HF=7] o]

Previous studies*
Effect on Indices l:g;i:tr VI:::TLE:\ Selection and final indices
A B CDETFGH I JKLM
1) Direct Effect
Distance to crossing @] o O @® @ Severance Index
Number of crossings O O
Crossability
Delay at Ccrossing O O
Height O
Circuity C O O @® @ Circuity
Walkability sriL:erglt::;r of disconnected o O
Network analysis © O
Distance to railway (barrier) O O O 0O @® @ Severance Index
Location Adjacent to railway (barrier) O @ @ Adjacency
Station area O @ @ Station area
2) Indirect effect
Diversity of building uses O OO @ © Diversity of building uses
Diversity of land uses O (OO
Er:j\ilitronment Built areas o O O
Ratio of deteriorated building O 0O
Ratio of small-sized parcel @ © Ratio of small-sized parcel
e o o 00 0 O @ 2batmedefactopop.
® Nighttime de facto pop.
Vitality Retail sales O
Number of establishments O
Number of workers OO0

* A Tate(1997), B: CROW(2011), C: Héran(2011), D: Meltofte and Nerby(2013), E: Dhanani and Vaughan(2016), F: Mindell et al.(2017), G: Casado-Sanz
et al (2019), H: Benavides et al (2024), I: Millard-Ball et al.(2024), J: Jacobs(19671), K: Sung et &l (2013), L: de Nadai et al (2016), M: Lee-Sung(2020)
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£ gt AATFA FATAA = T 299 &g
AEAZIAE, Ao Qe A Ho= 2318 44 At
LehdS =353 tHde Nadai et al., 2016: Sung et al., 2015:
OlFH - B, 2020). & FolA= A7 Bt AFIsHE
1, A3 o 002 2743t QY o] uE Azt
o 1 J%E AF

@ EHM[Z(Station Area)

QAT A A Fe} vRIZIAZ o oA WERE ook
e EEE RS o T4 ML S AP AT LEAF
F/IHTOD)o| E=AIF o] 28531 3-8 ALkste] s
o, 53] AAlolAE GAIE diRh U EIEE LS S
2 o2 o] ml chokkt A1 Argle] A=A ik,
2hA] A ER SEE A QLA 2HE AN A ATt
AFFFTOE Q3 EAIRHo| A vehd <= A2 AT 2
87} Slek, AA1Ee] HPlE AEAl AFe| whah Al gshs A1
AHAe] S4E Rtgsk] sl B 28 2 29715 Aarsted
250m”2 A73tgict, AT FA7o] o2 1 ¥ 250m o]
el ARRE AATE 1, 1A 2 AA= 022 353t

© SHEIX|4(Severance Index, SI)

SR e= 5 EARFA Ao} JTAAL] BAof uf
b & AtollA AEA AT SE SR EI, A AT
A=Az (Distance to Railway, D,)¢} AdA2](Distance
to Crossing, D,) A#E F502 B HA42]7 o] =2 RE
old BAl Sl=A] AT 4 glon HE Ao wet 4214
S40] gebilck= @47t Ak, olE S0 Axete] A7t 2
CEtE A 77ke] Qe A9 H A9 M2 YA7t
2oz chdo]| g FPL th=2A vepd Aol ez
T ARE 2Yshd 247Ho] A=2RH od |3 A
UEA 2T 4= odaL, 9] A A Fdrbs 4 A
EAE BF et A REA ou|gE 2 "k, mebA 4 (1)
Zro] A= AR (SDE HF AR A3, 4] (1)l
A D,/D.3t& D (H=71A] A7} 343kl D (3EA7IA
A7} F7VESE FolAn o Hret ghaleste] o2} 1 Afe]
9] & Z=th, ol S4& s 194 M HA|+=E 4
AN St F718HH o] Aot & ALE N
At

SI(FEA5) =1-(D,/D,) = 1-sing (1

D,: HE7A] AE]
D,: BEAE7HA] 72
6: TARI-NA A7 Al HEr) olF e

42 00 00 00 @ oMo 1 7 oM R0 M o7 e

mom e 4 i
o0 M oM e oD 08 93 00 6 02 M M0 M Q@ 05 6 13 08 08 0 O 00 o
a2 oM o ¢ @ o oM s 1 6 03 oo 20 M om o o0sa M 45 1 08 D@ oo 00 o
Mo @ M o pE o3 B 9 08 M oo M0 M M 08 93 99 43 D8 e o 0 ot M
g8 M @M B a L5 o0 @M ® N B s oo 0 o
4T e o g2 oo &g Qo e o7 4 o3 .N.ﬂ PLE SR - S
B R T T LT R R S T & & o
17 a0 17 D6 w08 4 17

i 1w N

= o e

=

M

.M oo 4 op oI 45 1 e 08 M M0 M MM 08 1 5 08 8 oo 0 o @

M M @ D@ P58 e e D @ M @ 0s B e 05 e oo olo@

Az 00 0 oo 4o A9

Figure 3. Example of SI (by 100 m grid cell)

L7 4 o2 00 00 00 @ 04 07 M
Severarce e [ Fotvey [ Crossig
o

o7 opa o oo o 0 m

(Figure 3)2 7M&e] Aol RJGAId 258 F8 292 100m
43 2= I9) A(Cel)Z A3}t 7)o e STe) W
oHE vebdct, HE7R|S] A7t 23] ¥ A= DA D,
o] gro] SZARBIER SI7H 00l 7I7HARIRIRE, Aol 47 A <t
S 2 7PHAE DA D& ARt SIREel viAls 9%l AR
o, & SI= AT A= rPhess FeAde] 1A ¢
s wgkRict,

SI= ZAA oA BAd7tA] 2] 2)d0] A} o) f= Ak
£ Yu|spr|= k. 3T Z=E gekal & uf 4] (1)ell4 D,/D.
< sing?t 2k, WEhA (Figure 92 20l o3ko] F7I5HE =
oF HojA SI= ROk 1L, ggto] Aasha HEe} 7I7HIA SI7t
Z71et? o Aol YAz 2] Z|Alo] Aot o)
71900 717k RHEA = O @Al H 7i7te]
25| Sz, 3d A2 Ak vidjHo] ot B Aot g

Figure 4. Example of SI (by angle)

Joumal of Korea Planning Association Vol.61, No.3 (2026) 123



X -7Ma

BE YJogzo Ad dofj {28 Aok, T8t SI=
Lynch(1960)7} 573+ HTkA oA o] Al2H4] JT7} o S
o L vIAtks S dBshke Mtk HolAE 2uj7t
ek,

@ 3| =(Circuity)

e EE A9 BY YEQI 25 o] 3
HERA 5 Al-FH A1Y] HEYIAE AR Y
of Aisd, 7 A1H Apole] 24 Az] dju] A 7t2ge] 23
Ao i o] FAY 7S BEE & Qe A®o|t}, A=
Héran(2009)2] A7-oflA] 278 -3l AYHAQ EA|x]
Al 1.15~1.252 YERR|EE EA] T3] Holut o=Z9] HEY
W7 HAlSHE | GolA= 1.3 oo R F1sk, 53] 9l
33 FolEd =T fAR A QoAM= 7=l ARFeE
27 ulhe o] A7nE N dAee] el ARl 2
sol WEQAALT} Z7kP o] S8lust BA vepde
(Héran, 2009; van Eldijk et al., 2022),

3= 0] AL 5 2| 2]8A} Schaur(1991)] &3] 4] (2)
9 Zo] Aol on], B4 oA LA 1 ool 913
A7 0] EAIAN) 8 JAA(S) TR Y
o] AlxFgHcHHéran, 2011), o] AATFolAE o] WHS
g3to] Wt I =g ALEHAET A(Cell) TS EA00A
T AF Alol9 2H4 o] ot e AHoA BHE Uf A3 b
217 Ma=(k)7t Brdsteg gelAl vlart 7hsskt, ey
HAFAE B4 27171 b2 EADAE 4 Q= ALy
5 W3 W 2139 7t iR eE go 3= FYglo]
Fsthe HEo] WY 4 ot wabA £ dtolMe AT
o] WHE WIS HA3BP] 93l 4 ()9 WH-E WAL
g3t AT FAH=2REH ¥ Ul FAT SHE7RY
T3 0| PdghE F7gstarat i,

Circuity(2-31%) =X(N) /Z(S) )
Circuity(B4-$-3]%) =Z(N/S)/k 3)

N: B3 500m W FAF FHE7HA] YEH=AE
S: R4 500m Wi #A- FAR7A] 24 A =
k: ¥4 500m W} FA F4HE

©® 8=Ctd(Diversiy of Buiding Uses)

SECIS BATBAI A U thede BR1s|
% AEZE Jacobs7} A& 1 2| HofjA] EX|0}g0] The=dfA]
AL 529 ool e Aoleial 7 5ol uhet A7dst
k. Sung et al. (2013} FHF DFIoIA EA0]89] Tt
< P S8l FA1-81FA Bl &S HiRoE AERYR|SE
SE3IRAE, £ Al E BRFTES AL A 29
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o] BA4E& S8l A=E9 8tk dS SskalA} g, watk
A] (4)¢} o] 4l theF/d A|4*(Simpson’s Diversity Index)©]
HAFE v A E2 A8 A& A A= o
o]o] = A7t 22 F3oll £ FES Yehd), 0ol 77k
& ool &L, 19 7RSS A0l 13& vehdl= A
Fo|u] =g ol§sto] Kt WA o T tn FALS =
A = oHILAg - HAE, 2014: U -¥RIE, 2023). FA
T U N A5E9 s UEFY, FE5FY, TRAEA
A, AV, G FAIA, TNEF § 672 FEstalon H§
AHEZ FREE 7|02 S5
1 _ NOV-1)

D ZIndn-1) @

D: A& g A
N: 3 Aol 23k A5e 5
n: A A58 $50 3= AHE

® AEXH[E(Ratio of Small-sized Parcel)

TR L AR AollA] AASHA] eigkent, & atl
A AR ARE 299 JA HrEE S5 fI%t A koloh
T AE FH FAR] B QoA AEe] A= SR
£ FIL SR DA} ot A o2 AulE F3] ol
Ago] griar AFe vh AcHElESt 2, 2010). EZF, =AY
B ARER, EEIN TAIFEA] EAY| R AREA9Z
Ae gz YA RS =57 A qoR Aefsial 3lon,
TAESEA A5 28 e diAe] £20) 7hstt Jads
& TRYLEHN FATRE ASHaL Al oA Y AR WA
o= A7 E7Fs5t0] A=A 58S o 4= jle
B2 AgAloAE diF D271 ERRE 2|92 FHIE S8 EA
o FARBE NAISHAL ik, o2t ulFdefl A B A| 7} gl
HoRlE A2 Az oR =38k [ qo|n] A7 YAH
o] u|7t o]FRIA] o2 AHUE T 5 UeE= gz
AR WA HEE FHsP] ARt AREA AP AE]E2 2|
7F AL & 4 e,

TR EE2| 742 PR FAH AL 7] E3 6 wsh
of 7IEH3 o2 0, 7IEHA vl A= 12 S5}
o, A 4 F BA] 5= oje] agA] 4 wlEE F3f HaA
&g Zstct”

@ FHERIR

9He] A F SAEE S5 A AR A
QI5H(De Facto Population)& 473t o= 54 99
A EAJEE 2 QT UERlE Zigoltt Akl
AR EARE] WY E AFE AASER 7|E FUFEAF
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9] FHAIE BBk Ao}, IFf A= FIHI0AI~17A]) 0+
£ AFUFA BTG M Gore] 9 fEUTE NFElnE
AAA 02 TA] @Fo| Yehhe A9E 3RIE 4 Ytk

E dFoMe AT 92 TALGAdolEl 3 ol AF
3R 20244 109 21900A 27971A] ] YU FIRIFE S
B3toict, AT dlojE e olF ATE T YAEHEE Ha
Uzt Fa o= 7109 AP FFE wt Aol 9
o] Yepdth= 5444 Atk Alstgirk e 3%,
2020; A& 9, 2024), EFE, FFH FUE sk A
BahE S8 F 3hS Al 2|22 At

oRzhuEeIR

RMTATE HBAT F oRHOA~6A)o] A3 217
2A AUHOR HFATY A FAEE To] 42
AZAT Wsle] offl TS vAEA FAT 5 G Aol
o ER, FUALATE BEST] BE ofFo] 2AHT
2ol F BAA eI ¥ LehiA, oRHIERITE B
Bogoz ot o) 5ol Ajaoz AA NEn AR &
wol A SUE Q1% YRS ulw 4 QIrhe Be] ek,

2. BAER| 88 " X7

£ oAM= 20161 71 AL AT FATHOutput Area, OA)
£ 4] 99 AARsioidh Al 712E-E A 29
A gAML FH o2 QAT A AAA FAAY B
2ot 50| PP FETE 22 R FIREALS T o f52
g Tjolct, TR o] BPa}; WolA olFol3e ks
opolA2 AAY =EoA Y o7t JeuE JATE &
Ael= AsIAtHolE 9 - 482, 20208 Sung et al., 2013:
Saelens and Handy, 2008). FAIG- Hlolel= A&AlfA AlF
= RIS 8517 ol sl AFre] 71E A S 20169
AT 19,1571 B4 T9)2 A8t o A%t A%
7hedl AZE S8k 48 ARe QAT F43E 7L
2 4MHg8l7] wfiEel GISE E8sto] F43 diolgE 5319
o}, 2 27gelA] 70071 A= FAR0] A vzl A
L o] AT E=E 24517 K8l 7P 77k QA 919
Aoz 2439t

TR AEA] AGHERRE WS HEANE S35V
el 2ol ARIgE AR A P g7 AE A (Barrier)
2 AAslal A7 E 58100k AERA = AEAl] ARG =
7HE 67l wAla AEA EAAE AT 2 AR 2 S
el FEX PR ATk FARNYE AF FERz])”
& 883l (Figure 5% Zo| 1533lct, A=FA= d
(Polygon) HI°IE|Z A2 (Line)& ZF3IH =2 22 & A4

=
rjj T .
o Ok
B < , _r_./ {l
o | : y &
15 £ = r::
( )
I\:‘\\ P j 3 ’-—'"'I N lljj
e % J
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Figure 6. Crossing facilities of railway

of A4l AAAIRE WP AlE2 A& FFE HE e,

A=A P7hsA AR 574E A8 GIse 2B ERT
E o83t (Figure 6)3} 2] JEAA HlolelE F=55}30t,
W PA o] HEE AT 4 Sl Re SYRE T
AR s 5 AEAEY SR B2, JPEE,
WhER, AFER, 2 FH, Y 5o WA dojHS
ArcGISE &-83te] Fejol mzt 3-41-1 HlolE = 715313
ot BE YA ER A9 S (Intersect)3to] =] 4
Shol AR F-2-g FHAER LHSES AT A%
71%|9} o] HE A Eo] gAY Aert Bue P2 9
o] i o] AA|= Feto] 7hsE 4ol W5 f13) =
A 2ol At E2o) Hek 22 AR At

3. 2ME A 7|E

1) CEEMEE|H2E(0LS)
Aol rs E&5 A w7t A NS AYshs g o3t 4]
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Fov] AF AN} 1A FFE v|Frhs HE 43S
olE {3l A&Al FAF-E L= A &E SANIL, (E5A¥
TS o A avet ZH Al IAlE AR A9
A AEC] wEh A= QIR A anet ave A= Uiy
3w o] glom AHANA R} w25 AT Tt
€ SECMY gz nl g 9 Bl FAEQ] %=
B Aog ddent A45E4E o3 IasxnE S50
T2 2= oA REE Aot F5ueEs
AR O] SFohs FEDYY, JTANE, FHERAT,
ORHIEATE ANt 2R ZFoMe 4 S
43 HagAplES FS5HSE At ES0 Ale
FEe FESIIL, 3T R4ofM= FERIT} ot
AERITE TR Aol AR 54O vl 99
w4 3ct,

SHRsEs AR E A, QAE, SEAE, 3=
E A5, EEA|IE olQjof T AvoflA ARE RS
A, BASA, A5E54, BAASAEE SANsE A4S
ot SARE A2Ale] 3] SA4E FAIEP] 13 F71E A
ow 2% PAEA 2 AT 7 EESGS WSt
ARIF-E Ao w2k SAISE7] H8] dRskrt. dtellA A
4%t W= (Table )3} Zt},

Table 3. Description of variables

2) 3T X7 jaeky Zict

GHAN} 2= §A4 F shbes AAl0 77k A9 o2 R E
AMjF o2 Yeh kA9 Ea]3 @40 AT ARt 3
ofc}, ofof wpe} F7HA AMAdat SIS aLBsfiof sk ke
A3t gs AFAER AU A aNE 525 4%
8l7] oj2f& 4= ok, olof] £ dis AR ARF A =
Z4 2ol i3] AH3 BmAA]4(Global Moran’s 2} IMA
%(Lagrange Multiplier Test)& Ha3lo] 4 271484
o] EAsl=A] Eels}arA}; gict,

HA A93 B F0E A7 S S5 diR
2ol FAFC R, -1014] 1 A9 gk 7M1 F7HEA A vl
gk ke 7H Ag 50| dupd 248 SRS vebdidt, 10 7}
TS FARE gHE0] 2990 e A7 dE vehd
3L, -19) 778 AR o8 ZE0) 29 e 309 A1
W& Yehfin, 00l 7RSS A7 0] Wil HlolEjzt
T2 B2FE u3cHP+9 - 1314, 2021).

IMAAE ZeR]E 53l F7HE A71AdRAdol vehd 34
23o] dfsl $7H8 AR £8& wdsto] st 31
BE adshs o E890 GeoDaE 83 =&
LM-lag, IM-error R 2t &A% Robust & 37| 22l
slo] F7HA 271/ o] A o g FAIA = Adsisitt

Variables Description Source
Diversity of building use Simson's reciprocal index Building Register
Dependent variables Ratio of small-sized Parcel ~ According to ordinance on building
(Indirect barrier effect) Daytime population De facto population (10-17) Seoul Metropolitan Government
Nighttime population De facto population (0~6)
Adjacency =
Independent variables Station area - MigisT,try of Land, Infrastructure,
; : = and Transport
\Ismmekbameceioey Severance index - Ministry of Interior and Safety
Circuity =
Area of output area = Seoul Metropolitan Government
Locanon Distance to central place - -
characteristics P
Ratio of road area - Ministry of Land, Infrastructure,
Ratio of irregular parcel = and Transport
Slope gradient _ Nat;lonal Geographic Information
Land Institute
Controlled oo o
varibies characteristics Aresidential area
Ratio of land use area A commercial area Seoul Metropolitan Government
An industrial area
Buildin Ratio of new building Less than 10 years old o ]
hara c?eristi o o Building Register
Average age of building -
Economic : _ Ministry of Land, Infrastructure,
characteristics Lkl e and Transport
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3) BZt3|H=H

SEENT} F7HA A7V$RAEE 7T gREA Y AR Rd
2= #9457 HEFd 7Hs/dol EARY. RS SIS
7] Y8iAl F73 AL (Spatial Regression Model)& 283}
oof FHHAIE, 2014), & AT R FU3ARFHL ¥
ZHAZH2 3 (Spatial Lag Model, SLM)#+ F7E2 223 (Spatial
Error Model, SEM)& 283199t}

FUAAR G L FEUF7} ARA Ao FEHpo]| FFES T
= 3 Y& 25 NHT 2o, & AolAe 4 HA
79 ZHanrt sid AAe] A AR ohyel o A
o] 7P anele Aol A AEsh] Hdl FUAIRL
B 85t AR S x5t AR F1H4 #17]
e A f13t ZFol, ol= 7 FYAlTollA A A
= AYER] g2 A Azt A 99 2kaje} fArg
g Ho|=A1E A5kl 1 AFE FAIsk] & AFolA =
At AY avel a1 FFIAIY A=ES =Y & Ak

I3 AR F ] B8-S FlEME 37 233 (Contiguity)
& sk 7l gk B o7t Aol 2 Atoll
A= Rook, Queen, Bishop 5 %12 Q154 2] WA kel
A B A58 7182 UAAEE HSH= Rook 29 F
WHEE S A85h ol 3 TdflolAl 7H HEAow
EEE 53] B AS o2 Sz AolA Rook™ A&
o= s tH Anselin, 2003; £E3 9], 2014; A4 - A3
74, 2019; ¥4 8=, 2023), wEbA] £ A= Rook'FA]
9] FWEHEL 3 A= AAE T8k YA Aleloll &
H Aa2kgo] EARth: AL 7%l I3 ARAE
3Ystict.

1. 7IeSA

AEAE dider d3E HeE 248k HA QA4+
19,1537l & A5E dol87t FHEAY 3=t $3EA] ¢
22,1757 FAAFE At 16,97871 IATFE o2 A=E
FE390ct, AFEo] R AT vlaLy Halo 2449 A
FHEZ A3 FUNPEE EABANN AFENSo] A=A &
2 gloje 24 o] BV ARE gotEgle). E3 23
%7t SR EA g2 A= Al A A A% HA o]
2 FAFEA T A7) EEA 27} 500mE 22t 935
=7 349 5 sl

=24 16,9787 HA7E B0l Egsigion % ARl
F7t AAEA] 942 FATE F7I= AlE7] A8 g
T7F 7= 74, o HERIG ke 28714 E Al

t}, olof wjel FEHHRE ASE ok dATA|H]Eo
L 16,9787, F7HelGtofl= 16,9717, ofFzkel o= 16,9507 7
A7t BAof EElch #ed 7|2 BAFS (Table 92
2t

1) 2ESX|E £ Zot

AEA AAFE e AxRA|, JAAA, JA+ ARE
g-g3lo] AR QA% 717 P AR E(QA, GAIE, FEA
&, I E)E FH3aL, offiet Zo] A ZHENE st
ek,

QA Ao didte] 16,9787 AAF 5 5747H7F Bt 2
QA HERAE et Ao Exstar it g A
T AxoA 7108 &5 75 Y P o FAF
Hz|de] £43 471 7F} w2 EY AR A= E A9
ojc}, T} HHOR kol AT AL it FohA| AT
E 77H9Rche A Quisieg gR Q1Y A gois g
7h 3L TR EAIR o] Ul 4= qlt,

A Ao st AEA] AL Jrejsto] XsHEYE £
T 2E G e QAIES 48K 34T 4 16,978
N AAT % 2,27670(13.4%)7F GA1El A5 Aoz epgt
o}, AYA-E B3 AT AATFANE LB 2495 §4
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2 EA7H0.5 o) F o R o] gio] A9 49712
Epyict, SHAR|5=9] Htgho] 0.0480]al EFEHAZE 0,136
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3= disfi AlA A Gl AFAY HAo] 2 AAT F
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Table 4. Descriptive statistics

Variable Unit N Min Max Mean SD
Diversity of building use S 16978 1.000 10.500 1.897 0902
Dependent variables Ratio of small-sized parcel % 16978 O 95283 16480 18235
(Indirect barrier effect) Daytime population thousand 16971 0001 116941 1134 2707
Nighttime population thousand 16950 0.000 40894 1.061 1337
Adjacency = 16978 0 1 0.034 0.181
Independent variables Station area - 16978 O 1 0134 0341
(Direct barrier effect) Severance index - 16978 0 1 0048 0136
Circuity = 16978 1072 25116 2023 0815
Area of output area ha 16978 0030 232179 2679 7377
';g:‘r":c‘:';ﬁsﬁcs Distance to central place km 16978 O 3300 0488 0437
Ratio of road area % 16978 O 99925 19542 10717
Ratio of Irregular Parcel % 16978 O 100 90733 14491
Slope gradient degree 16978 O 29422 4082 4216
Controlled [ e ; Aresidential area % 16978 O 100 88110 28382
variahles characteristics  Ratio of -
land use A commercial area % 16978 O 100 3721 15.791
area An industrial area % 16978 0 100 4423 19878
Building Ratio of new building % 16978 0O 100 9472 16464
characteristics  average age of building year 16978 O 86500 27523 8199
E;::‘:c’:":ﬁsﬁcs Land price milionwon 16978 0033 64360 4415 3306

AT, AAR Gl 2] e W2 S
neh 22 E7F A UEREE Roloh, AARIGE ohyet 8-
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o2 Foket, ol B2 54& st f2Ee 24 acl
< F7h2AsH] e Z2 FAT ==Y 7490 ofd 9=
DR EA] FF S S HET Wt i,

2) S aiX|E &3 ZAut

AEA FAAT-E dFLE 47HK] T B R (G=0hg, o
2GR, FIEIT, oRHIZRITE S5

A529 SEUFE S5 A8 202449 1049 718 A=
A9l AZEYF dlolHE ATl AL, AFE o]
B 2o g 46371 A T7E EA4 A A=), Ao B8
16,9787 A= 4 17E 2 10,59 44 7HAH, Bt
2 1.897, EFEHAR= 090280k, 1 o/ 2 vkl FAH=9,711
Ma(57.2%)014, 5 o3z Srrifdo] w2 AATE 9670
A2 UERT

FagzulE B4 A3 16,9787 AT W AP A|H]
B2 16.5%01H 24 0% A ol 95,3%= LEPTE 40% o)
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ZHEA A= (Table 570l A}, SErtelde T454
2 3k 291 B4 A UFARE HHY FFS UERy
o SR} PR 2(-)2 ¥FE UERAL Uk i’}ft%
AH L& THHULE 3= BH20A A, A, FEA
£ %D 93 e 3 EE S0 9 YR
- ORF AAERIFE THEUSFE Zh= B33 BH404 AH,
G, I Y)Y FFE Yehlin] HER = 2
9] JFE e ot & g A9 247 22.6%,
24.8%, 35.9%, 15.3%= UElston, 2E19] GAd A #E A
oJst B= AP AR A FolsHA Ukt doEow
AEA ARAEE dieg AAS G2 243 - a9

= AN}t 3 T ane] sigshs ST E4%)
S-S A HeEA o7t 93-S FRlsk

e =53 A AR A= 51&3'-} Z2 34
7F Sick, WA 4709] 2 anR)|Eet 117]9] SAMSE AR
Sol= AgkzQl Ry Aeo] WA vehdct, oj2jgt k=
B & o] AP ANR I} foleEd S5 e TE5Hs
9] 8] PNt s 9le2 9n|gct, E3E (Table 62
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Table 5. Result of multiple linear regression (OLS)

3 F7HA A7 1dReE AST B3 291 0.213, 232 0.472,
230,161, 2F4 01372 bt F+H) S 34 271588
o] Uepydtt, ol= AR S ARF L 7|& 7P F shel 2215
Eg4o] A=l olujat, 471A] the A3 g oA
R W2 A2 AN AR o= AYsR] Xk
F7HEIT YA =
A7 FE BABH) 8l AFIAHRES
A3t} FA 8%,

SHARY §3E Skl A AR S QAT 37
23 A3 8l LM 274E A8t £4 27 LM(Lag)
I} LM(Error) $A4%0| B5F G5 Uebgon g2 LM SA4 %
o g FENS] E4E BAXCE FEE 4+ gict. kA
Robust IM BA%S vlugt 23 2§11, 283, ZF4004
Robust LM(Error)e| © =4 Yeh} F7he a8 (SEM)o] 2
et B AL FRISHA 2, 2FH200A Robust LM(Lag)7} &
Fo0 2 FLAALH(SIM)S A=} o 222 RISt
IM 77 Anet 23 E e F3 A2 F-2 (Table 6)°f 73
2]5kgict,

ﬂ/}ﬁl—HE‘_‘%j

Model 1 Model 2 Model 3 Model 4
Diversity of building ratio of small-sized Daytime Nighttime
Variable uses parcel population population
Coef. t-value Coef. t-value Coef. t-value  Coef. t-value
Intercept 1626™* 21695 -20361"* -13633 -3520%* -17.183 -0415™* -3567
Adjacency 0134™* 3264 2314™* 2839 0844 7545 0218 3426
Independent _Station area 0.004 0203 3731™* 10186 0205™ 4079 0092** 3229
variables  geverance index 0270™* 4955  3847** 3541 -0543™* 3638 -0210™ 2470
Circuity -0.108™* -13.085 -7737*  -4681 0066 2902 0025* 1907
Area of output area 0.022** 22659 0100 5104 0194 71840 0063™ 40996
Distance to central place  -0.114™* 75688 -3716™* -12377 -0208** -5060 -0130** -5550
Ratio of road area 0.024™* 37.045 0246™* 19122 0028 15617 0008** 7709
Ratio of irregular parcel -0.005™* -12029 0167 19151 0003* 2468 0001™ 2164
Slope gradient 0.006™* 4089 0892 28169 -0021™ -4726 -0013** -5101
S:r?:;i:::d A residential area 0.000 0276 0.009 0878 0022%* 16393 0008 10328
A commercial area 0.001 1.049 0206™* 15849 0043** 24342 0015™ 14317
An industrial area 0.001 1.396 0118%* 10219 0026™ 16701 0009™ 9729
Ratio of new building 0.009** 23039 0176™* 21740 0009™* 7881 0.008™* 12377
Average age of building 0.012™* 14474 0634™* 38648 0012 5318 0002* 1897
Land price 0.010™* 4823 -1270™* 31272 0161* 28891 0033™* 10523
obs. 16978 16978 16,971 16,950
R-squared 0.226 0.249 0.359 0154
Adj R-squared 0.226 0.248 0.359 0.153

*p<0.1 %p<0.05 **p<0.01
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Table 6. Global Moran's | and LM test

Test o Model_ 1 ) Model_2 ) Model 3 _ ) _Model 4
Diversity of building uses ratio of small-sized parcel  Daytime population Nighttime population
Moran's | 0.213™* 04727 0.161** 0.137™*
LM (lag) 1,652.193** 9,652 967 *** 739518 702274
LM (error) 1864516 9,126.341 ** 1,058.854 %* 762 686
Robust LM (lag) 10.799** 624481+ 211727 19.320™*
Robust LM (error) 223122 197 854 340.508 % 79.632**
LM (SARMA) 1,875.315™ 9,750.821 ** 1,080.026** 781907 **

Selected model Spatial error model (SEM)

Spatial lag model (SLM)

Spatial error model (SEM)  Spatial error model (SEM)

*p<0.1 #p<0.05 *¥p<0.01
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Table 7. Spatial regression model for diversity of building uses and ratio of small-sized parcel

Model 1: Diversity of building uses Model 2: Ratio of small-sized parcel

Variables / Statistics OLS SEM oLs SLM
Coef. Coef. z-value Coef. Coef. z-value
Spatial p (tho) 0661™ 101268
effect A (lambda) 0.377** 38255
Intercept 1.626™* 1.445%* 17874 -20.361 -13.035%* -11.482
Adjacency 0.134** 0.160** 3264 2.314™=* 2.660** 4295
Independent _Station area 0.004 -0.004 0203 37317 1327 4758
variables  gseverance index 0270 0207 -4.956 3847 0854 -1.034
Circuity -0.108*** -0.081%* -13.085 -0.773™* -0.414%* -3.300
Area of output area 0.022** 0.022** 22659 0.100™* 0.106™* 7128
Distance to central place -0.114%* -0.112%* -7.588 -3716™* -1.245%* -5.433
Ratio of road area 0.024* 0.027** 37.045 0.246™* 0177 % 18.059
Ratio of irregular parcel -0.005** -0.004** -12.029 0.167** 0.081** 12212
Slope gradient 0.006™* 0.007*** 4089 0.892 ¥ 0.329** 13484
Gontrolled 5 residential area 0.000 -0.001** 0276 0.009 0.019™ 2493
A commercial area 0.001 -0.001 1.049 0.206** 0.065** 6.506
An industrial area 0.001 -0.001* 1396 0.118** 0010 1181
Ratio of new building 0.009** 0.011™* 23039 0.176™* 0.105™* 16921
Average age of building 0.0712** 0.016** 14474 0.634™* 0.350™* 27261
Land price 0.010™* 0.016™* 4823 -1.270%* -0.585%* -18.353
obs. 16,978 16,978 16978 16,978
R? 0226 0311 0.249 0.566
Modelfit  Log likelihood 20,1552 194289 709508 67,1994
statistics  alc 403424 388898 141,934.0 134,4330
SC 40,466.2 39,0136 142,057.0 134,564 0
Spatial dependence (Likelihood ratio) 1,452 555 7,602.839**

*p<0.1 %p<0.05 **p<0.01
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Table 8. Spatial regression model for daytime and nighttime population

Model 3: Daytime population

Model 4: Nighttime population

Variables / Statistics oLsS SEM oLs SEM
Coef. Coef. z-value Coef. Coef. z-value
Spatial p (tho)
effect A (lambda) 0.192 ** 17.354 172 20.250
Intercept 3520 3364  -15507 0415™  0423** -3.422
Adjacency 0.844 %+ 0.839*** 7.206 0.218** 0.200 ** 2992
Independent _Station area 0.205™* 0.185™* 3.437 0.092 ** 0.070* 2.270
variables  geverance index 0543 0545 -3.326 0210* -0.252 %+ 2653
Circuity 0.066 ** 0.073** 2.957 0.025* 0.031* 2206
Area of output area 0.194™* 0.188™* 70.968 0.063™* 0.061** 40728
Distance to central place -0.208™* 0,144 -2.941 -0.130™* 0.124™* -4.332
Ratio of road area 0.028** 0.027** 14585 0.008 ** 0.007 *** 6.469
Ratio of irregular parcel 0.003** 0.002 1.230 0.001* 0.001* 1746
Slope gradient 0021™  -0.023** 4791 0.013™  00156** -5.206
e::;;;g:d A residential area 0.022 %+ 0.021 ™ 16215 0.008** 0.008** 9815
A commercial area 0.043* 0.039** 20.450 0.015%* 0.014%* 12.400
An industrial area 0.026™* 0.025** 14.847 0.009 ** 0.009 ** 8928
Ratio of new building 0.009™* 0.009™* 7.969 0.008 ™ 0.008 ** 11.548
Average age of building 0.012** 0.013** 5425 0.002* 0.004** 3.081
Land price 0.161** 0.159*** 25.302 0.033** 0.032** 8681
obs. 16971 16971 16,950 16,950
R? 0.359 0.384 0.154 0.188
Model fit Log likelihood -37,207.2 -36939.3 27,5688 -27,296.8
statistics  pc 74,4464 739105 55,149.6 54,6256
sc 74570.3 74,0344 552734 547494
Spatial dependence (Likelihood ratio) 535.896™* 523942
*p<0.1 p<0.05 #¥p<0.01
Fo A7loltt FFE FUoU FFH WIS viE AE2 UA, A, LI EE AT HHY IS ol T

AT BoreL uleict, w7t ma3elAe) At &
oj4so] BR4Rrh 7 Uekgehs el o] A
7} oRHAR)O) 4] WEEChe 7o) WAlshe AEe)
Y53} ol5 o A AWk A0E KAl 53] Frex
H2 AASALNE 275k o3 oRIATNA AFeo]
S| Uheht A aake vlek A uat oizkel Bueh B4
o] Qs sk WA Qe

B A9 0 BAFA BE0) AR 45 5
Aol B|XE G FHHOE HESIIA W), BY3 w4
o AAASE v, FARAT oRIRATI A
WA E2 T W G| 7)o Holrk vkt Al
2539] A7A47F BRanch £ v ol A vepieh, e
U 3 nXE RS T mEel Qs Uehtor,

132 B8, He12 M3 (2026)

A 2(-)2] ¥ e

F 2y 2% AR} GNAXN R F(HY G Ho
3 ook, 53] QAR = B AT B3 BH40A 22
0.839, 0.200°-2 Lehu} -2 tju| <=9l SAJdo] l8] & &
(+)9] FFE v|AaL QU%det. o]t éﬁ% A1 dlolEl9]
A Aol f17] 715kl el 71008k AR AR 9] e '

S 71 A 3 AT 7ol 2 FFE F3 e
Ao2 motE) FHH GAIAE A&7} o]l ()Y B
Hol= FAil= AxYo| JTQAARA T )X =FHH &
A7} S| 33 G A 283 AR 4Ed. 1
Hrole A&Ale] GAE FRoA ehds 37H E40] wet
A7 ASEE A Gl 37473 axprt A 244 &t
B} o] 24 2882 7HsAdol ot



MEA| XAz 0| Barrier Effect SEX|E H7

SR ST At 7Hga JaAldd) A7t Hold
< oJulshkzg| 120 whE AT 09 RS vEhdiE
oA Adegaret AT A o] &l met ofde daprt v
Bt 2108 A, ERL APAR] Aol W= &
Age F- ot YT ()9 T vA= A= Ho}
Hreto] 7ol uhE It A Rt 22 ulAlg A wA
7t vrepgo] 2RIE it AR} A e B SRS
5 AE0) JHT FFE Holed F ¥l AT iR
EEE A2 AE| APof ©hE 1] BlAdg A SA4o] e
e 7he S QR

ST FAATE oRZIQITF ) BE H(+)9] FFE HolH
T+ Ryl 22} 99%2t 95% Al FEollA FEReE sl
ATk, olERt Ak -3 E7} bzl wh EaAr) Aol
AEAT7E € AolEhe diSie At 3= AT
o 2 FFE VA= 94U A FHe ofgfEGAY of
TEAIE S22 8 LIETt F7IIOIE A7F #A HERGY
£ A0 N 4 Q. ofeh F2 53wt ABF T A
g Ao SAA mue] Hos Ak T gt Aldol
AR H UA2] 5443 A 97 geghg q1fso] 3T} of
H G vHEA TR F o2 2ARIT RS AARIT.

4. 24

A4l E S &3 4712 AFEIRE(QIA, AT,
SR, $3)w)9t 471A] 7P AR F(EECkFA, FaEA]
B, FHAEATFE, oFHAIERIT) 7He HFAAE FRIs]
A3l A#E Zstar 3| ARA L FHPc), SFA Q9FT o
A AEE e - 29, GAIE A Gol|A 13} 022 FEE]
ek, G e AGHEY 7SS w3 Yol E W
uehgth, $8les A 8 29 oo AR, 51 9,
A&E R I -2 st AAIR| HoflA A Vbt FE
o] et qie},

ol% kel A FINr} ZHHET X = FFS BAE)
A3l A HEA S AAET B d3, YA,
WYY, YAEA S YEhE AFavEe Pasql Ay
UEAY T BAISE EAJf| Fol3t G vl Ao Ve
ot 2eu g3l Ry o] dale] figh Hela makx| B4
B8 B7HA A7 0] Eorel S ERlstg e IM A5
53 2¥d FUIARYS FF 5 e AYsised,
Robust IM 5A5-& 283lo] 23 1-3-4= TRy
(SEM), 2#2+= FHAIAZH(SLM)E oo 2 A3t

SR ARY B4 A3 e AASTE folskA veht &
74 2713 o] BAIERe SRl FA v Az}
Uuts] A my oju] A7t B S HRIsigct BE folst W

ol ot SFAT AP ARG W] FASHAT=
oA 713 A71dd/de] M| W ET: 999 2
715 H53AE AL s 5 Tl 2 A gigh 24
AeE S8 AREY v} 9Fe =S5 v et 2
o, WA SRR} e Sk e A aIl B
78T HFE AaAA TREIR] FEGF IS A
71 Aoz Helr, a3y A oA W2 x| A
5 ool w2 280l vebgedl, AR ATl Al
3 A Al do] S E F A 9S adste] TR S B
7} wtgE Aoz SHET) o)2T B4 F-oRE ABUF
M= et om Q. GAIE A #e} g BRI S()9
FEES UET. ol2 22 BLE F3 Aoz dre}
7P ReA A3 Hojdes 9 R3] SA0] WERA
g, AL A B 1R A= A S0l LEht
€ AR 728 AU, L), TR QIS 9= F
7Fetol| we} TN g R]H| o] 4kl Bt
S7Feted, olEet ke FEE s FEE A gt
T 7152 Aldo] RISt LRt A2 ST 4= itk

& GTlME AEAE R AGEER - A9 &
Hadtg AFE R F5P] 9%t ARE EESIAL AP AT
7} adef vi2E 98 FHEFE 3 2SS A
g 39 Eat Ay o 2ok 3A, Al A
A die] Mdg vpgo s G avg APAHAGTIA, 2P
A, SIS THEICIEEA, B3 B2 sk,
S| AYENE FYsP| At AEE YA, A, EE
Ae, PRE, AR B2 GECS, A HE, A
AHEFORD'E 5. A4, AGEER It T
AR aA = IR Ae] YRS A= ZoE YEd O
FTAME FEAGE Sl FEAE7R| ] Ao HEAA] A
2lE FAl Z83le] AR RRE HEe JTAdite]
2] BAE AL 5 2w, FEAEC] EE F AYE Al
247 2EoR AFTo =N 47 T2 defsial 23]
A3l 2 = Slohe ol E& BRIt HollA ¥ S ay
o e Es E-8E 4= ok, A, Tl A= ¥
H] A7 dol EAstR LT olE AIsH] A3l S0
BYS 2E7 A By AP} fejulstA A=, ¥
ZHEI7} S| HA 2] ol ofd A7]0] RS vrEtigict. vt
Autog A9l E3H2Ql 8210 o3 vehts AESAdY &
A5t B4 L TR vt i aE AAste] A anele] ¢

Joumal of Korea Planning Association Vol.61, No.3 (2026) 133



X -7Ma

AE USSR, ol=H T A AN F ey, B
B, RS o] AR VIS A 54 T A
€ 9E A8k

2. A7 AARE H BHA|

£ A7E oS 22 AR AAE & AT AR, £
T4 EEIT BW7RIEE B-E310] AT oYzt | EA]
oA = QIR | =g ARSIste] Al 288 4= A
€ B7t AAE =S 4 ik ofRt WHEe] A&H o=
Aot 5 o SAE PR B RS B e s
= Qe B4, SR AT gk g ARt ozt ook
T AATHAYE o= 32T et qlck HE oL
EZ, 5H, divte AR 22 AT gl gt e as
& ARl A S4E 243 A 99 9%
< Tt o Qloh, AlA, SRR} A BT 71 At b
A= Yo RHE T HollA HE F1 2 HofjA] e 1)
A= &I7F uldg A o2 UehdS ERlskit. of=’t Ai=
Aol ZA4f Qo) FTAIde digh a7} Fasith= A
< AABH 75 dFolA A7 RR g 22 A2
oL} BA1Y ASEEE BESh= Ao F83ithes AARE A
AR,

& A7 o 22 A ) Ao HA ARGl A
AT F AESA - A2 - S Al Qlstel S ETe 3
Foll glof Alde] 54 B ARSIA - A A - )2 S4go) A=
ke Aolnt, X, AYAIAE F A SW+-8F WIst
£ A3} 2| QFRe] yl= @ HelF 8]lo] wiAE 3l
B2 ol FgeH AN A A& =l 345 g7 2 as)
o}, ob&] drolAl AAITE A Q] FATA|H]E-2- AT A
9] =3351E £4E ds] i #spr)of] EF-Eeh, dEAs
€ Axge] #7129 453 xS Easit), vpAge s o
oA AR T ENE AESAH 245 54 olejfk A
B2 - 447 aao Ao RigE 4~ leng HeE o
st 2 el PAE 24T Bt Ak

1, YR MU0 ZUETE TR SEI BESIE 4502 Az
S{517|= SISO AMHRIROINE HeE 7IES MG 251 Jlom
= 2 ot SRiane ZaNe| £ YRS Tt S

70, TABA A BHSIAR 21T 0IME URIORI0N T2t
250me} 350mE B MRS QIOLt & = T B4 TR
= it M3 2LHI0] 250m= AT

3 6= Olzfe= APEIsI0] glo| &4 00lM Z|CH 900|122 singZt 03k 1 Ab
0l2] 2k H=Ch SHE PO 62} snos HIIRAO| SlooE 2is
of 277} #4JR HEARSIE B7Hic

74, BATX| 7L AIZA| ZiSE, HROZO| et TR 90, 4

134 =715, He12 M3S (2026)

QK| 150m?, SAIX[2tnt BYKIAS 200m?, EAIXIY Dj=RAISS
90mPE. AIRIBIICE, 2+ WXjof X|ZE S=XI0 e} sl Bt W
xoll & ofae] EXIo0| XS ZSE BA 10| 7Y &S 8%
Xlofe] BATXY EE Mt

5. Al A= Qs |mE Sfof 2% ZAIE 20169 SAl 19,153
ol 2R B 71 MERIE HAlsin ULk

=6, i K NRIEE Hslsio] REXRI M0 Hgsls B2
50[0f, AR HE XNFZI0|E 212 XIS YA} HlTslof
X PEsI9i

27, 72 Ulo|H, 712 AERIERS} H2A| 312 XIEE Hlmsl0f 7%
£i20| O|n|KIE ATBIUCH ASBIER HRAIHS 20243 1020[ch

78, UL HMTZHOE A, HAEMO| ZEIEI0| oLt Zojaz Po| oA
IS SER7} OFLID QU T7He QE=X| £ QRlEE| So= M
0] Of2i2 7Ztolct, mRiA Sl BesIE BT Heoxjol 28t
5101 SAfeis] & 7210] HEAO|A Sl FTA! ZoR 2t
7510] AL,

70, SHERRE T SANS TiEoR Ficrilol 2lkis Mol o
X S361, 01% s Hzo| Aol 9Ix[st HEMIN B AchfElE
S34519iCt 2IT72l0) sigeis HEriRlel HEAIRIR 212t =8
5101 Mzo} SIEIAM0| EURBHE ZOT} BASIDR 0je} 22w
oz oRE XS

210, 200451 108 7|2 ZSSUY HOIEE LX|2 Zelsiol $25i(C,

Ol ZFEOlA A} AR ZA0| ZRQUS 22 10% 04 Helst 2
20il2t 27 Lol Eelolo] 2ABIRION el HISS VISR ot
of i 21E20| S4E APEsIRIL

ASER

References

1, 324 -bdE, 2014, “AL5] A cthofAdef] Y-S iR 2R
EAol #3t AFEA: ASAE AR, TASEAIAT,,
15(1): 1-15,

Ko, EJ. and Ahn, K.H., 2014. “Effects of Neighborhood Envi-
ronment on Social Diversity: Focused on Seoul”, Seoul Studies,
15(1): 1-15.

2. AvFE - ER1, 2023, “ofutEGHA] 937k T Aol gt ¢

FH19 A& Ggagl 7F 24 BA: PLSSEME o83t
A A TREAE] 58(5): 89-107,
Kim, N.H. and Park, LK., 2023. “Structural Relationships
among the Factors Influencing Residents’ Support for the
Policy of Opening Apartment Complex Open Space to the
Local Community: Exploratory Study with PLS-SEM”, Journal
of Korea Planning Association, 58(5): 89-107.

3, A 297, 2020, TAEA F WEk 209! 19962016, A
= AR,
Kim, S.G. and Hwang, Y.J., 2020. Tewnty Years of Travel Change
in Seoul: 1996-2016, Seoul: Seoul Institute.

4, A3f& A5 015Y, 2024, “AA] AGEAY 25HIY
o] FF/FE AERIT B v|X= FF £47, 'HEAY,,
59(4): 53-68.

Kim, H.S., Go, S.W,, and Lee, S.1, 2024. “Analyzing Local
Characteristics and Transportation Accessibility on Weekday/



MEA| XAz 0| Barrier Effect SEX|E H7

10,

11,

12.

13.

14.

Weekend Distribution of De Facto Population in Seoul”, Journal
of Korea Planning Association, 59(4): 53-68.

. 1S 2713 AE, 2010, =4 AEFIRE EEe =4

Ay 2AE ] AT AT - A&t 84 Alo] 7
S ZA02” T A)dA,, 11(4): 111-128,

Bae, W.K., Yoon, K.H., and Jung, ].D., 2010. “An Urban Re-
development Approach to the Railroad Track Area in Seoul
- Focused on the Area between Seoul Station and Yongsan
Station”, Journal of the Urban Design Institute of Korea, 11(4):
111-128.

A EE, 2023, “BRIEF Y] B8-S B EA] 54T A

WA s 7o) YA B4 AEA AAEE 4 4ES
TR, TFEAY,, 58(1): 16-32.

Back, S. and Kim, H.S., 2023. “An Analysis of the Influence
Relationship between urban Characteristics and Urban
Crime Risk through the Use of Spatial Models: A Focus on
Overall Crime and Sexual Violence in Seoul™, Journal of Korea
Planning Association, 58(1): 16-32.

M, 2014, “A7PEE T B A o] 74 A7)l

g AT, THEAE,, 49(8): 2134,

Seo, S.B., 2014. “A Study on the Spatial Autocorrelation of
Land Price Variation and Trading Volume”, Journal of Korea
Planning Association, 49(8): 21-34.

. OlER- AT, 2020, AN AolFL] BATHA N7} oY

& njR= G - ASAIE THOE -, TAEEAIAT, 210):
167-183,

Lee, D.Y. and Sung, H.G., 2020. “How Do Jane Jacobs’ Border
Vacuums Affect Retail Sale in the Great Seoul City?”, Seoul
Studies, 21(3): 167-183.

. 859 A8, 2019. WA 571 A A7VEE/Eel B

A a7, TFEAS,, 540): 89-102.

Jung, S.Y. and Jun, H.]., 2019. “Exploring Spatial Dependence
in Vacant Housing Growth™, Journal of Korea Planning Assicia-
tion, 54(7): 89-102.

229 0|9 G - LR, 2014, “HERF A Hof| Al= ARRF
B2 A= A=W, "HEA Y, 49(6): 109-125,

Jo,J.H., Lee, Y.S., Jung, H.Y., and Kwak, T.W., 2014. “Does a
Health of People Living in Declined Regions also Declin?”,
Journal of Korea Planning Assiciation, 49(6): 109-125.

Tt e 559, 2024, “ANHEY RAA 5 G3E
et A EQAY 241 AL A AJHE S o,
FSEA8,, 59(5): 78-86.

Han, 5.C., Ham, H.S., and Yoo, ].H., 2024. “Estimating Will-
ingness to Pay for Distance from Ground Railroads: A Case
Study of Southwestern Seoul”, Journal of Korea Planning Asso-
ciation, 59(5): 78-86.

Anciaes, P.R., Jones, P., and Mindell, J., 2016. “Community
Severance: Where Is It Found and at What Cost?”, Transport
Reviews, 36(3): 203-317.

Anselin, L., 2003. “Spatial Externalities, Spatial Multipliers,
and Spatial Econometrics”, International Regional Science

Review, 26(2): 153-166.

Benavides, J., Usmani, S., Kumar, V., and Kioumourtzoglou,

15.

16.

17.

18.

19.

21.

22.

24.

27.

M.A., 2024. “Development of a Community Severance Index
for Urban Areas in the United States: A Case Study in New
York City”, Environment International, 185: 1008526.

Bolton, T., 2015. “The Spatial Character of London’s Railway
Terminus Neighbourhoods”, Paper presented at the 10th
International Space Syntax Symposium, London: UCL.

Cai, X., Wen, C., Wang, H., and Chen, W., 2025. “Identifying
Spatial Distribution of Urban Vitality Using Self-Organizing
Feature Map Neural Network”, ISPRS International Journal of
Geo-Information, 14(2): 62.

Casado-Sanz, N., Guirao, B., and Gélvez-Pérez, D., 2019.
“Population Ageing and Rural Road Accidents: Analysis of
Accident Severity in Traffic Crashes with Older Pedestrians
on Spanish Crosstown Roads”, Research in Transportation Business
& Management, 30: 100377

de Nadai, M., Staiano, |., Larcher, R., Sebe, N, Quercia, D,
and Lepri, B., 2016. “The Death and Life of Great Italian Cit-
ies: A Mobile Phone Data Perspective”, Paper presented at the
25th International Conference on World Wide Web, Mon-
tréal Québec Canada.

Dhanani, A. and Vaughan, L., 2016. “Towards a Walkability
Model for Strategic Evaluation of Policy Action and Urban
Active Transport Interventions”, Paper presented at the 48th
Meeting of the Universities’ Transport Study Group, Edin-
burgh: UTSG.

. Dogan, O. and Lee, S.G., 2024. “Jane Jacobs’s Urban Vitality

Focusing on Three-facet Criteria and Its Confluence with

Urban Physical Complexity”, Cities, 155: 105446.

Jacobs, ]., 1961. The Death and Life of Great American Cities,
New York: Vintage Books.

Lynch, K., 1960. The Image of the City, Cambridge: MIT Press.

. Millard-Ball, A., Silverstein, B., Kapshikar, P., Stevenson,

S., Barrington-Leigh, C., 2024. “Dividing Highways: Barrier
Effects and Environmental Justice in California”, Journal of

Planning Education and Research, 45(3): 686-699.

Mindell, ].S., Anciaes, P.R., Dhanani, A., Stockton, J., Jones,
P., Haklay, M., Groce, N., Scholes, S., and Vaughan, L., 2017.
“Using Triangulation to Assess a Suite of Tools to Measure
Community Severance”, Journal cp" Transport Geography, 60:
119-129.

. Saelens, B.E. and Handy, S.L., 2008. “Built Environment Cor-

relates of Walking: A Review”, Medicine and Science in Sports
and Exercise, 40(7): 550-566.

. Sung, H,, Lee, S., and Cheon, S., 2015. “Operationalizing Jane

Jacobs's Urban Design Theory: Empirical Verification from
the Great City of Seoul, Korea”, Journal of Planning Education
and Research, 35(2): 117-130.

Sung, H.G., Go, D.H,, and Choi, C.G., 2013. “Evidence of
Jacobs’s Street Life in the Great Seoul City: Identifying the
Aassociation of Physical Environment with Walking Activity
on Streets”, Cities, 35: 164-173.

. Tate, EN., 1997, “Social Severance”, Transﬁmd New Zealand

Research Report, 80.

Joumal of Korea Planning Association Vol.61, No.3 (2026) 135



X -7Ma

29.

30.

31

32.

33.

Tate, F.N. and Mara, K., 1997. “An Fvaluation Frame Work
For Social Severance”, in IPENZ Annual Conference 1997,
Proc.cedx'ngs of Enginccring our nation’s fumrc; Volume 1, Papers
presented in The Technical Programme of the IPENZ Annual
Conterence held in Wellington, February 7-10, 1997, Welling-
ton, N.Z Institution of Professional Engineers New Zealand.

van Eldijk, J., Gil, J., and Marcus, L., 2022. “Disentangling
Barrier Effects of Transport Infrastructure: Synthesising
Research for the Practice of Impact Assessment”, European

Transport Research Review, 14(1): 1-19.

Vidal-Domper, N., Herrero-Olarte, S., Hoyos-Bucheli, G.
and Benages-Albert, M., 2024. “Do Jane Jacobs’s Conditions
Fostering the Presence of People Influence Crimes in Public

Space? An Econometric Analysis in la Mariscal Neighbor-
hood in Quito”, Cities, 148: 104863,

CROW, 2011. Barriérewerking van Lijninfrastructuur, Ede: CROW.
CROW, 2011. Barrier Eﬁéct Of Line Inﬁastmcmm, Ede: CROW.

Héran, F., 2009. “Des Distances a vol D’oiseau aux Distances
Réelles ou de L'origine des Détours”, Flux, 76-77(2): 110-121.
Heran, F., 2000. “From Distances as the Crow Flies to Actual
Distances or from the Origin of Detours”, Flux, 76-77(2): 110-
121.

136 RIS, Me12 M3 (2026)

4.

35.

Héran, F., 2011. “La Ville Morcelée -Effets de Coupure En Mi-
lieu Urbain”, Collection Méthodes et Approches.

Heran, F., 2011. “Urban Severance -Barrier Effects in Urban
Environment”, Collection Methodes et Approches.

Meltotte, K.R. and Norby, L.E., 2013. “Vejen som Barriere for
Fodgengere”, Artikler fra Trafkdage pd Aalborg Universitet, Aal-
borg: Trafikdage.

Meltofte, K.R. and Norby, LE., 2013. “The Road as a Barrier
for Pedestrians”, Articles from Traffic Days at Aalborg University,
Aalborg: Trafikdage.

. Schaur E., 1991. Ungeplante Siedlungen: Charakteristische Merk-

male, - Wegesystem Flachenteilung, Stuttgart: Krimer [u.a.).
Schaur E., 1991. Non-planned Settlements: Characteristic Fea-
tures-Path System, Smﬁu‘.c Subdivision, Stuttgart: Krimer [u.a.].

Date Received  2025-08-01
Reviewed(1%)  2025-08-24
Date Revised 2025-11-24
Reviewed(2™)  2025-12-06
Date Accepted ~ 2025-12-06
Final Received  2026-05-13



	서울시 지상철도의 Barrier Effect 측정지표 연구
	Abstract
	Ⅰ. 서론
	Ⅱ. 이론 고찰 및 선행연구 검토
	Ⅲ. 분석의 틀
	Ⅳ. 분석결과
	Ⅴ. 결론
	인용문헌 References


