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An Analysis of the Effects of Metropolitan Railway and Highway

Infrastructure Accessibility on the Occurrence of Building Construction
: The Case of Gangnam Station Area and Hinterlands
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Abstract

Previous studies have established that land use changes due to development primarily occur near the transit stations
at the regional integrated level. However, this study revealed how the accessibility of metropolitan railways and highway
infrastructure impacts land use changes at a micro parcel level. We analyzed the influential factors of parcel-level
building constructions that have occurred in the Gangnam station area and its hinterlands over a period of five years
since the opening of Shinbundang line (Jeongja-Gwanggyo) in 2016. We constructed metropolitan railway and highway
accessibilities of individual parcels at the micro street network level, demonstrating the complex impact of transportation
infrastructure. The results are as follows. The effect of the accessibility of the two transportation infrastructures on building
construction was different, and the pattern of new construction at the micro level also differed from that of macroscopic
development. Despite the improvement in the accessibility of metropolitan railways, new constructions tended to be
diffused rather than concentrated in a particular area. In contrast, the accessibility of highways at the micro-level in transit
station areas had a positive effect on new construction. This is because in terms of micro level accessibility, walking to
transit is disadvantageous compared to driving. Therefore, it is necessary to expand the influence of metropolitan railway
and manage individual constructions at a micro-level, to induce the transit-oriented land use change.
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Figure 1. Analysis scope and target parcels

ationsin Gangnam CBD

: W © Other stations
‘3\.__,/, %, = ShinbundangLine
_ “f M Highway line
= Y \ M Land sites in Gangnam CBD
= ) rTda I Il IVAZF

¥ 3=

7 e E AELAE FHA IFE v AS T
3712218 EF, 2014 Farste] AAstH

gz)9] YA A EAL bl WisEs HE ool iiEs
A 5 A3t o) ZHAERte] A7t W4E AR
P97} A Bhgo] w2 AT IAF 284 015U (2018),
H=Zo| YirE HAGHE FHHQ FFS A A& &
A3t ol g4k FRH 0147 A - AAH019)9] FE e
Z A TSR AR Z299] 7o) HeFo E2 8
A BAHoR T2 157 oW, & 20m E ol =2 & oJujdlt
(2F591 ], 2018). BFA|RE BAJA Q] QoA TP =2 ot BE
o|HEgof w2 zjolE FRIH] 913 Z 25m ol FEE
gt en 7HEE A3 o455 HujiseE s,

EZo]8A3 B4 B £EX 9GS AHsigon] E4we]
Well #Z3h= ANFHETAAY, A~A3TENFAANY, &
FAXY, gAY, F 637 SEA S CuHELE 3
I YU A S s ARt =A% B A
Z3Y9jo]) IS vl 8 aclofn, AU GH= ApFY
YA Gl T2 A5H7t ol WAsh= Aol UATH=
4015, 2018; 7715 <], 2019).

WF ATS IRIE e A WA AAE 7152 §
ZFdAntAe Ag, 2 AeE A7 9 A, 14E2 YR
7HA ] Aol o] A= M Add=e] AU %
¥ BAS YA AP AH(Folet 9, 2013; AL HLF,
2014; 2F3= 2, 2016, ASE <, 202002 HiFiLF Aol 2L
9 ) A4 754 S wthE A& 213 Kim and Li(2021)
o] Atof 7|x3ic}, wE AIAE Hsi o AW opz}
E27HA) 3 wEQlza EAdo] APl v IS
BRIsEIA} sl A BAS A Y8l 1452 F24S

Journal of Korea Planning Association Vol.57, No.7 (2022) 59



o= 152-015Y

Table 2. Variables for analysis

Variables Unit Explanation Source
EAHA HZ 80| gl HEAY Occurred New construction or
SR RS 07 = reconstruction occured for
E:r?:glgent Egnl'lng;?t?ction HEA h 5 years from 2016 based on
oz Not occurred the date of approval to use
x| o Parcel area
CHR| B35 Site area ;
- =
= HE Building area -
A Gross floor area (2016)
ZEE =0/ Building height m -
Fabeli= Building coverage ratio .
‘6 -
858 Floor area ratio
7158 74 Building count EA  Number of buildings in site
x-HE Ed B (2021)
Parcel & HE2 o ildi ase year
building 25223 Building age Year e year of approval to use
characteristics o o Adioined 4m-width road KTDB**
i B _ joined 4m-width roa
HE HE Road adjoining condition (dummy) (2016)
7N ' Sy s gy jol
‘ojéi Main road adjoining condition - ‘;‘gﬂnﬁ%g‘)ad more than (;JC?TD.})
) i 2 =
Sapa HESAXIZL  Individual declared land value  Won/m
Independent A Residential Building's principal use
variables ; (dummy) NSDI
azggc S Commercial _  -Residential : detached house, (2016)
Building use ojo Office apartment house
- Commertial : neighborhood
7 et Etc. facility, sales facility
ABHMEFARIS ERA Class] . -
R H1ZEUSEAX|S GRA Class] - ERA: i}:glluswe Residential
EX0|1248 & j .
londuse | gexel  M2EUEIAXIA GRAClss2  GRA General Resicentl o
pLa""'”g . Zoning H3ZYHFXIY GRA Class3 - QRA: Quasi-Residential Area  2017)
CHBITCHTIELES 7 - GCA: General Commercial
5 QRA
Area
Rl PN GCA
U 2z
Distance to Gangnam station
E XM
%‘;’n :F;JS Q12 X|5FEY &7z m  Shortestdistance based on KTDB
i i Fokk
accessibility Distance to near station street network (2016)
DACE FIRIZ F|HHZ|

Distance to highway ramp

* Korea National Spatial Data Infrastructure Portal
** Korea Transport DataBase

** | Jsing ArcMap's Network Analysis to calculate the shortest distance to Gangnam station, near subway station, and highway ramp.
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IA]- A2 B4 oA 42 W3, dud, g4E S A2 @
W W0 BAF B2 ohaat Ak gk Ay uA
Ao A £Z ARt ol T4 W] FollAl 7Y AAI7t

dolupy] ofEie Ao W, AW VA= A A=
AdolA Fout A DA FAdofAM R TS Holn,
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EXol8AIE 5L dEshs SEAY Mge AT
AA Y, A3FLNFAR Y, QibFAR Hof &3¢ DA} 4
€ AAsidh E3 AS5Y99 A7t AF LAY
W gxjoflA s, ol 284 ol5UQ018)H H71F
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2 =4 ddio] AUE T4 A Ho] A S
& 4 Atk

WF HIA e A 22 A} vlast i b 2539
Y A2 Hgighe] AR AL WS Eh ol AR
FA 23 e e FAAE e B T I ofF
Aol T dA A7 2 AHE2 2EE
QA N7 SR g A oR S5HT, AFYH WA
AekollA] F AHAe] Hab A7 Az WA w2
B Q12 Ashd Y R uSE2 AYZ74A] A2 ol Be
2 Bl o= A=A WollM= SAanitt gkl 4
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Table 3. Descriptive statistics

Mean SD Min Max
Types Variables Unit Total Occurred Total Occurred Total Occurred Total Occurred
(7,547) (78) (7,547) (78) (7,547) (78) (7,547) (78)
Parcel area m? 525 436 2583 496 16 99,5 144012 2,886
Site area m’ 489 278 1,635 391 0 150 102,426 2371
Building area m? 228 136 311 164 0 69 5,601 896
o M 2062 983 6466 1,898 0 234 212615 13978
Building height m 14.4 79 142 82 0 0 203.0 549
Building % 458 379 190 221 0 0 1000 622
coverage ratio : . : : : ;
Floorarearatio % 189.4 104.8 167.2 1182 0 0 1,248.0 797.0
Buildingcount ~ EA 14 19 12 09 1 1 61 6
Parcel & Building age Year 22 26 8.1 8.4 2 7 44 43
building
shcr et Rqaq . Y 0.3339 0.3718 29 of 2,520 occurred
adjoining 14125 1.3083
condition N 0.6661 0.6282 49 of 5,027 occurred
Main road Y 0.1251 0.0897 7of 944 occurred
adjoining 0.3308 0.2877
condition N 0.8749 0.9103 71 of 6,603 occurred
Individual Won
declared land /2 9,539,286 8314513 7878969 4828984 1,237,000 4,046,000 62,620,000 26,380,000
value
Residential 0.4607 0.5256 1.0820 0.9561 41 of 3477 occurred
Building Commercial 0.3148 0.2179 1.4753 1.9065 17 of 2,376 occurred
vee Office 01136 00512 27942 43290 4of 857 occurred
Etc. 0.1109 0.2053 - - 160of 837 occurred
ERA Class] 0.0815 0.0256 0.3308 0.1591 2of 6150ccurred (8%)
GRA Class] 0.0580 0.0000 0.2736 0.0000 Oof 438occurred (6%)
Land use GRA Class?2 0.4545 0.5769 0.2338 0.4972 450f 3,430 occurred (45%)
planning Zoning
characteristics GRA Class3 0.2275 0.2693 0.4979 0.4464 210of 1,717 occurred (23%)
QRA 0.0008 0.0000 0.4193 0.0000 0of 6 occurred (0%)
GCA 01777 0.1282 0.3823 0.3365 100f 1,341 occurred (18%)
Distance to
Gangnam m 1,304.5 1,608.5 464.9 4235 11.1 13129 2,348 2,348
station
Transport 3
el Distance to
accessibility Hear SR m 546.4 4799 2184 200.0 1.1 3349 1,093 1,093
Distance to
highway ramp 1,426.8 11715 5794 6704 223 612.3 2,798 2,798

Total Land Parcels: 7,547, Buliding Construction Occurred: 78, Not Occurred: 7,469
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HhH, g4t £ fEoE el a&E2o) HIs)]
AR 2| oA vjaa TS 2597 DA, ©f
£ o] golA Bdstaa she FodEe} aSER0 72y
A9 F¥ES ABY 7S et & = Ao |,
37 BETRo 2 Ao A7) Jlenw, AFEARES
34 Eelskrt,

3. U=yl SYRAUEN

X2 AR Ak @& 99 2T} gE3AE 8
3t A3t BE S0 VIF #to] 10 ujgte g veht ol4fo]
ol Z2e& yehdth $-=4](Log-likelihood) A oA 7}
oA ()0l 155.12 Fo4F 1%0)A foJ3t Ao Bl=|g]
ok Ro5E 10%014 Aol A3 vlAlE= 10719 -2
HEE 2390w Aot sl b3t 2t
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Figure 2. Spatial distribution of building construction

angnam CBD
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2] Y AZE 7l O 1~259 $HE A9 2 Je
qME i 1~3%50)7] f&e] I AERGE: REAES
ZO3H LR oA A AZ0] F2E UIHEE & 4= At

SAHEL AP0l ()2 IS v A= e
ol Yyt o2 S B0 LSS F AUF A FRE U=
7} 30| ol A4 550 8olahr] fEolt), gizFoR
A &2 K+ FFo] FRIFGI, ol Aol ARgE EA
R F A&o] W& ol E x|7F 23 A, AjF g A
Hlgo] W& ThEFElofA] Aito] dojubA] R Ho| whE A
o2 goEr)

HA=R A o= A5l () S A= AL
2 yeyitt, ofs ZHAEERET= o|HER 9o 5 Yo
A AF3S HAYEC] o 135 ujgitt, o] 7144A7HA
A AEEo| 1245 AU SAHE] w2 F¥o] oj(ol A
A, 2014) AAEHE Bl o w2 84L& Q7] ol & ACR 3
A& 4= gl

AEE 45 WA ARt FHY Fogh 93 v)X|
£ Aoz yesith AFAIAe] A5 LA vlgo] 22 A
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Table 4. Result of logistic regression analysis

Types Variables Coefficients  Odds ratio Std. error Sig. VIF
(Intercept) -7.0700 0.0009 1.3735 0.0000%**
Parcel area -0.0002 0.9998 0.0001 0.0712* 1.6989
Site area -0.0000 0.9999 0.0002 0.8593 1.3117
Building area -0.0005 0.9995 0.0011 0.6865 1.6691
Gross floor area 0.0000 1.0000 0.0000 0.9731 1.1270
Building height -0.0181 0.9820 0.0298 0.5433 2.8940
Building coverage ratio 0.0205 1.0208 0.0105 0.0505* 4.3671
Floor area ratio -0.0089 09912 0.0032 0.0059*+* 5.4893
parcel &Dulding Buiding count 0.4688 1.5081 0.1121 0.0000%* 18165
Building age 0.0163 1.0164 0.0167 0.3296 1.3265
Road adjoining condition 0.0157 1.0158 0.2512 0.9502 1.0904
Main road adjoining condition -1.0161 0.3620 0.6006 0.0907* 2211
Individual declared land value 0.0000 1.0000 0.0000 0.3941 46377
Residential 0.6223 1.8633 0.8181 0.4468
?e‘:gji“g USe " GCommercial  0.5802 1.7863 0.8125 0.4752 26082
Office 1.6188 5.0471 0.8563 0.0587*
ERA Class1 -1.6533 0.1914 0.9385 0.0781*
GRA Class] -14.7826 0.0000 492 8424 0.9761
LANC Upp S fgggg GRAClass2  -03574 0.6995 0.5453 05122 27539
GRA Class3 -0.1899 0.8271 0.5066 0.7078
QRA -16.8787 0.0000 4184.0759 0.9968
Distance to Gangnam station 0.0025 1.0025 0.0004 0.0000*** 1.6194
;tr:igssg?brﬁlty Distance to near station -0.0014 0.9987 0.0007 0.0485** 1.2004
Distance to highway ramp -0.0012 0.9988 0.0003 0.0000*** 1.6976
Signif. codes: **p<0.01, *p<0.05, *p<0.1 Counts 7,547.00 Log-likelihood -356.7
McFadden Pseudo & 0.18 ¥? (p=0.000, df=23) 155.1

o2 BRI 271F 21(2019)9] A7-et ol 2ol o= 4
A3} v FA| Holeh= A& g ejof mhE Apo|7} 2183t Zio]
B, 374 BEMx Bl Hiel o] AAdD fl=re] of
3 YFAEECE HiFA 99 &Y ASE] AAFEHU]
o2 godt, FA8= AUEE FAHLE FodA|
&2 AoR UL, AFEL FA] FhulEo] A=Y
Slefl frejat ok(+)Q) QS nFH 284 05U (2018)9] Axte}
gojsie, ol AFEEE=S 58 WA whE HHu|Zo] ofd
FEEE FEE AJolof 7]¢1% Aoz g

=AY W] A AUIAS ] AlFEEFARY
o] ()9 % FHS A= Ao vepten, B §24)
A2 FAACZE FolskA] YTt o= B =R 2] Al
FAGTFAANGL SHE 100% ol3te] A= ZASYARL 71
3t FA 9] §E7h AR TAYBALTE A E7) dE
oltt, ERL e AATI siFA ol A1 FHEFAA G

64 =EAE, M5TE M7E (2022)

HlFo] Atz oz & EXJo| wid Aoz wekEch

o] Aol Al wEF A Wt BEF FAZCE {4
A7} =2 qlet, A3l disf A g7iA Al oK+
I, A ABFEG7HA Al A& =2 71K AR 2(-)9] 9
S v}, o= 9 ¥ 1.3km ool A3 ¢t HAY sk
A & Ao YERd 7|e8AEA dajele e, Ajakd
e & =AY FARED viEA g A&7t o &
Bh BoIst 284 - 0]5Y(018)2] ArATe} UXIFICE FHA]
Y n&ER 2 RE de "ojZ AN AZYrt F2 LA
S A% 2715 21(2019)2] A2k Aolste, o) njAlA ¥
et 7k2 A2Ao] wiadd AnE wadd L AdE
A UjollA A} - A ExJo]g-o] AFElo] 9lon G5 vl&
o] £ A HothA& -5 ATRA} A (A25HA], 2015).
E3H AR HeAF Tl Wella] e AlEgA 25
W5l uhet F diFag FAol A dAldelt), 1o
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T TR SR Jfdo] o dsHA Uehd ek Ax
o} w2 0] 7k2 H2A4 2polof) 711gk A o2 wH)

itdo s HEol =R R EXo|gHisl 33H IF
< )% HKasraian et al., 2016). T F-5 U7 EAsk= A]
A2A GAIE YollA] 7P §2& Eole 840]7] wizor,
AMEA] HA AFAAEe) ALEE W3t BAARHeR U
ERbs AN ERIEE AE - 971(2015)2] A8 SAE &
g k. =Y, ol AEAl AA HAE BV s TS
AXF ZHdolA ER1E Adteld, S FHeE ¥ =4
Aol FgEA TSI AS5P9N7H Ao 2 WS
o] Uehdtt, ol= dAE HollA] g} 7pheS 7 st
FOHAEE HuF, 2014) AAF0] YAYstE o w2 Yert
[7E0] Zfdo] o 28] g8k Z o R wekErh

E3 o] AFofA 7 2L F AR 229 =Y HE
A Ajoj7h vt o2 FMT 4= gt} =29 F8 TG
< 5821 9h, Ax9 A F YiFas o[ 8AES YiE
A 9 ZEAz|oA 9] T BT E HES Aeti, o
FFo] tEs B 7f20S vhdet H2A SN &
|2pEn E2lsl7] dEo(Boarnet et al,, 2017) tiEnge] 4
& Hes GAIEE FHCE AAY 4] i wEkA 7
HEAY G4 Al FAHET} RS sle 5 ol HEAY
PTe R BiEA] Al F49 AFBY7 ST 3
offith, 7|20 F=H SR Q1= T3l o]of H&Esh=
7t249) FFo] =4 EXsl7] wiZolt.

V.ZE

o] A= BHAE AEZA S 284 3 AF ©1F, 71H %
WG R oA AR 53919 FFAUS A5
ot ol 3 PA| T91e] 2R 39 £42 Ao,
IR sEoA FoEE nEEo] HHo] HAEHH
H2ls %S SHA R SRlstaA siglt. A9 F4 2
SF AL TR

A, FAE=} N&ERE BE T3 B FHA]
WAL} Mol AEP WA vl I A=A
oflAfe] wAIZQ /A FEE Tttt 7ol @ wEs
o] gEnte BT A7 +REHU L, o] AtlME F
WAzt o] oIt ¥ TGl 1 2, A%
= 85X 8EAY 52 WA 71E A2 AAA NEFY
I Aoldt At vergt oot 22 Aiks ZIAAIZIA A
WA= AEFE vAHLRE FAR] Jlo] mFRlLete]
ol ok A flell digt s12i7F HavhE AJARIC

=4, 79 JAE A o= FHEE el TE
olFATA Fl= Esla FA Y AFRe IAE T4

S = RE LA o] UE, ol FYAr: F eelE
s FAele B8 AntezE= JAIE S49 43 A
uhoRAl 53l Zho] EAE Wigko 2 Ex|o| gulslrt fEE 4 ¢l
=& AR, 71 EA7 1S At HA7F R S =}
R8l= Zha e e EAA 179 AR A3 vlFo| Eot
7o) AP o = WhAYSh 4= Q7] wiZole), A AZAllA =
47 7% =318 913 vAIAHl A ES 12 8=
ool F3t, A 43t 9 AL JAE R e F-& 318k ¢l
TH2040 A2 EA718A ), b o] AFte] A= FF F4
Ao} 917k e FX5R= AA o QoA FAES FHOR &
T2 A5 a5 sy A3 |2AEE E8E 4 3
ok

AR, 7P AAE iR HollA 7R £ IERR
AL A53%0l 383 93 A= Aoz ERIFHA
o} SR ES o183k T & EAA A itE = Baol
7hert A4 SHolA 583t visf Eeft7] wiioltt, wet
A diFas T4 GAE LS AEAoE AEs] HelA
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