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A Study on the Development Characteristics of Commerce and Business
Building in Seoul Metro Station Catchment Area by the Type
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Kim, Dongjun - Kim, Kijung - Lee, Seungil

Abstract

The purpose of this study is to analyze the development characteristics of commercial and business buildings in the
Seoul metro station catchment area; these characteristics determine the scale of the station. For this study, the Seoul
metro station was classified into four types based on the development characteristics of the catchment area. The de-
velopment characteristic by the distance was analyzed through the cubic function. The extremum of the cubic function
was set as the inflection point of the development characteristic for each type. The residence development characteristic
is analyzed to find the difference by usage type. In the analysis, the network data set with the slope is used to fill the gap
between the real route and the aerial distance. Consequently, there are differences in the development characteristics of
the Seoul metro station catchment area by station type and building usage; by station type, the extremum and inflection
point are different. Therefore, it is necessary to classify the station catchment area according to the scale of commercial
and business development, and to analyze the development characteristics by the distance to the station management.
The result of this analysis suggests that a catchment area based on the network dataset of Seoul metro station area is the
basis for transit-oriented development and management plan.
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ojA|Y 2, 2004; o] 4, 2015). EAIAE FHA|Y F,
AAES detdog o] A - 45 USRS 2] diie]
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Classifying the Seoul metro station
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-
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Development characteristics analysis by type

B - —» Calculation of the development ratio by the area weighting
4 —I———-D Station
. . Int ti
The service area every Area weighting = ¥, Gross area (——cclOn ATeQy
| LT PR 4 Floor area
i ;> Station o 10m from each station
i i 2 based on the network o i
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| 1 3 1 A ~2,
i i 2 ¥ Toyans i
| | Classification ) ) g/ e rgere
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3 m m 1,000m
e development ratio .

Figure 1. Process of the analysis
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Ak sk Ao] ofyH, Azje] mhE S AEFl
FUR =24 YehteAE AFH R lsp] Sl ®
g, 7 BSAE 9 A SAS A A A
ol WA 4= glom, 7 &8 diA] WA uhete] o
0] Ak, wEhA] o] AtolNE 2 HEE A9 A AT A
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A A

(a) Urban network data
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(b) Movable route
Figure 3. Estimation of service area based on the urban network data

Network distance from the station
Figure 2. Characteristics of station catchment area

2) B =2 7|dte| RHX|H ==

o] A= AEA| LA AHE oS it R A By w2is
HEIRt TR RS AR sHo] Ao g3t o]’ Al
EAEE o §Y3E Q3 500m FRAY AR FUsH
2315tk olof A (node)} Al(line) 22 g FHHH
£ 7|¥EO.E Service area +41% H-83}0] =2 7|Wke] =R
o AAIHIE 3)9] a). Service area w40 YESLZ
A F 5L AYS mEste i eR, B AT
AR AR Ee A o1F 7hsd HdAY S mEse Y
Holct, ol FAH(0)MA ) olF7Fs A™D)7HA14] A
HRRR,)E 25 A2 F(CT™ 39 b), $HEHE 7]5h
to] ZFUH(0)MA A 057k A-D)7HA] Bt A2
(TIN, Triangulated Irregular Network)Z aa%]ﬁ]’o“(TINy) 4
S TIN,, j=1,23,m}% FAREHCIT 2] o), 0 W&
S ERAE0)25E A o) 7Fs WS =& o
ol 3 Al o] 1= WS SJujdtt}, o] A tofAl= AAl &=
AR 9E SUHOR slo] A olF 7k W A4S Tl

(c) Service area estimation
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10m ©912] o w25 70 Aol Ayttt wat, HRHe
FR R A A B ALY N Hasteb] 91oh 4
2T Bolo] AAd] 2 A2 S Hastesct)

V. EAIEE FMIE FIsiel ISy 24
21}

1. MEA EAEE R8st

o] AolME AIZAl EAIEE & o FHHUCRTE By
7Fs ¥t 500me] Welol A= A% 47§ A5Ee] v

o\o
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Figure 4. The result of NbClust analysis

Table 1. Building development characteristics of each cluster

Hl&S B3 Y- AT Y vlES 4RSSl o] & vl R
FH3BIA. ol AZA EAIER AA1Ee didt FU7IE A
S AU AT S BHIE Sldteld), A M e
D index®] #}3t ©8kg2- (2% 499 2t D index 447t H3kF
o] 7 40 o F-oJm|t H3HE epflon, A w4t
B8 E3t FEAF0] 1033.650F 4712) 48 o wah ARl - 15
A Hlgo] FAIA R 2lo)7} QS-S ERIEIGI ol o 9
500m Y 4% A A HIES 71E0 R ARZA] EAIHE A
B FI3 49 19 f-30] FAZH LR AYS ou)Ritt,

D index +4] A7 BIFoR AEA] EAIEE JA1EE 47
ol FEPor FE3 A= (AY 5, E DL 73197

® Type. 1
® Type. 2
© Type. 3
() Type. 4

Figure 5. Distribution of the cluster

Commerce + Business ANOVA analysis result
Type No. Residence = Public  etc. = =
Commerce Business Type  Mean difference Std. Err. Sig.
87 41% 2 0.263 0.018 0.000
1 21 6.99% 434%  1.26% 3 0.548 0.017 0.000
3241% 55% 4 0.762 0017 0.000
61.15% 1 -0.263 0.018 0.000
2 58 2891% 782%  212% 3 0.285 0.011 0.000
3342%  27.73% 4 0.499 0.012 0.000
3261% 1 -0.548 0.017 0.000
3 18 55.32% 9.07% 3.00% 2 -0.285 0.011 0.000
22.76%  9.85% 4 0214 0.010 0.000
4 95 71.47% 9.74%  6.52% 2 -0.499 0.012 0.000
9.26% 1.95% 3 0214 0.010 0.000
48.1% BS§ 15177 &y 8 F 1033650
Seoul 292 40.67% T774%  3.22% WSS 1.410 df, 288
24.46% 23.63% 7SS 16.586 d@f; 291 p=0.000
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T, ARAl 3ol 1A1EHH, A A A HlEo] 7P
Aol 8 29] 79, A&AIY] 3 ATt 73Sl
A3, ML) e AR AN Bl&o) oF 61%= 4E o
Aol 8 39 49, 7P B2 =AERE o] st A
A &= A ul&o] A2A] Bt 7FE AR & Ko,
T8 49 239 A=A Bt 1/4 S0l sjFshe A4 A5 A
W HEE Hojv] F2 ARZA| Aot FA 2] o] A7t o
olct, oo A4 20304EEW Y] =AIFE AA|, 71E
A2 583} ATKLee et al., 2013)7F HIFOR o] Ao A=
8 1 JAIEE =HAAE, 79 2 JAdS FATHAAE,
T3 3 JAAS AGFAHGAE, 73 4 GAEE AFSHGA
Aoz gojstgict.”

'~

2. EAIEE SMH FYE dY- 27 MY

MEA] EAAE FEZ] 90 - Y 8 Al o
g 245 98, 2 738 Aot ARl T8 A5E dEE
Bl &) H3LE AT 4 Sl 3 o8 =&kl i,
AR, 22F B, S¥E, AR, SRRk, ahelle, Aadt
o, BALEE A8to] 33 okre] A Y-S Hlal
stk GE = 4 w98 Y- A58 ASE AT =
A& A5 gl it ok Ay wladt Aol

EAGAEEEE D Y- A58 AS5E EFEE ALt
AL 3ARE7E A HE SRS S 7P 2 ARl
EHGAAGE )9 - 478 A5E N A5 s

Table 2. The result of curve estimation (R?)

Commerce business Residence
Parameter  Type Type Type Type Type Type Type Type
1. 2. 3. 4. 1. 2. 3. 4

Linear model 0.00 0.24 0.46 0.16 096 0.90 0.69 0.43

hfgjgithm 0.13 0.02 027 020 0.77 091 0.92 0.80
Inverse model 049 0.16 0.00 000 0.21 0.34 0.44 0.54
Quadric

function 0.38 0.33 050 047 096 098 097 0.89
model

Powermodel 026 002 0.08 0.10 - - 088 076
Smodel 075 049 014 000 - - 068 0.86
Mixmodel 001 005 027 0.07 - - 050 033
Growthmodel 001 005 027 0.07 - - 050 033
Exporental 001 005 027 007 - - 050 033
Logistic model 0.01 005 027 0.07 - - 050 033
Cublc function .79 0,68 0.58 0.48 096 0.99 0.99 0.9
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F7F 7P 28 AEE Holu, A5ekre] FHE AR
o FHORNE AP F71ek Adag AWshr]o At
A| ot HAR Aol 2 32 T A-8o] A &
lsk3ict.
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ShAl e At SAEE GAE B4 areiste] 33}
$EE B3l AR EAIEE A1) AelS B At
© GE 3 Zon 7+ 33k o) e (2 63 Ak, 33}
FHro) ML Hajo] 285 Ao] Bt A vle-E vehd
o SHGAAGEE 1), FAFHANAGE 2), AG9FHEA
A(HE 32 4 978 AFE R vl&e] Fa8Le 44
841.998m, 810.905m, 773.125mo|™, AFFAIHAGE 4
O] FAA AL 588.556mo|tt, SRS Z-9- 2H2F 349.609m,
281.973m, 124.839mO|™ A|FFHAA AL 4= o FHE
HE] 1,000m 014 Aol A4S FRI8HATH5761.428m). =
HANAEE 1), FAFAGNAEE 2), AT AG3
3)9] 749 4% AF-E A%E A vlgo] EAAERE o FAA
o 25 HuAYGFHAN 7 S71RE § AW (FAAH)
7HA 743t o) F SR Ei= QPG 23| oA 7
£ gEE Bl

A A8 AEE A B9 HuA ™ S AR
AR F5gke] 49 =AANAEE 1)0] 242 83.75%, 60.27%,
FAZFHGAAEE 2)0] 60.03%, 33.69%, A HFAAA A
& 3)°] 38.19%, 16.39%°|™ A|FFHAMAGH 4 FRUT
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A A8 ASE AN vlge] H zjolQl S4gtkat Suigh
9] zjojgke FAFHAMAGS 2, 26.34%P), EAGNA3
1, 23.48%P), ARFTHAMNAHE 3, 21.8%P) A= S FS B
ek, Sgkat FHgke] Rpol7h 2 AL A Hslef ofjk A -
AF-E AZE /IR ¥is) Zo] & onsic}, w3t S5t
I SHgk Aol o] Arle AGFHAMAGE 3, 648.286m), 3
AFAANAEE 2, 528.932m), =AU 1, 492.389m)
o] &ARE 2 gHE Beld), S5kt SHgk Aol Ayt A
RE Hj) AIAA o] F Ha AR 7R A7t Hiks A
ofulgict, 33} FhpellA] S4TSR A-E A H4AdS
M3} wxpsi, MRS 71E0R tiyE ZolE 2t
, O AAE B8 St} Sk Aol Bt WSkl
718 AbES 5 Qlot, 538 Y- A8 ASE A HEe
Wt A SAHGMIARE 1)0] 0.047%, FFFHAAAE
% 2)0] 0.049%, AFFHAAUGET 3} 0.033% A4}, Z,
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Table 3. The external value of each cluster based on the cubic function model

Distance form the station centre Development ratio .
Type Estimation model (m) (extremmm) (dm;))
Min. point Max. point Minimum Maximum
Commerce + Business
Y=3.934e-09x* - 7.032e-06x" o o 23.48%P
Core +0.003x+0314 841.998 349.609 60.27% 83.75% (492.389)
Y=3.560e-09x° - 5.836e-06x o o 26.34%P
Sub-core +0.002¢+0.296 810.905 281.973 33.69% 60.03% (528932)
Regional Y=1.600e-09x" - 2.155e-06x" 5 o 21.80%P
hub +0.000x+0.354 773125 124.839 16.39% 38.19% (648.286)
—_— Y=-5.243e-11x*+4.994e-07x* >1,000 5
District hub - 0.001x+0.255 588.556 (5.761.428) 10.30%
Residence
Core Y=-4.876e-12x*+8.977e-09x" <0 >1,000 . ) )
+0.000x-0.011 (-3,316.07) (4,543.439)
Y=-1.793e-10x" - 2.466e-07x <0 o
Sub-core +0.001x-0.006 (-1.789.304) 872.496 - 42.02%
Regional Y=1.201e-09x° - 2.915e-06x o o 1.23%P
hub +0.002x-0.055 945979 672.745 52.15% 53.37% (273.233)
- " 3_ 0,
Disticthup ~ '=234%€ 20 - g'ggg&%"z 873.392 480,825 49.78% 56.40% (3686325"6%
The result of curve estimation
1.0-
m ’ . Core . Sub~core . Regional-hub . District hub ‘
@
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Figure 6. The form of estimated curve graph (cubic function model)

FAFAHINAEE 2ol H3 BAAHE 2 P2 o g 343
7 Bl &o] Zhasiny, 21 H4FHAMAE 3)2 Rire] 9ot

2) FHE UFE JHLLyntel Hlw

AEA AR A Y AEFEE B A8 A
S8 NEFET A FAE A5 LTt Bl Avk=
GE 3 (™ DI Lo, 7 37} 9] AN veEd=
T DO 7S, vty #EA = 4 - 47 A Bl g, 5

B FEA = FA i vlE Batoln, A2 BEHA= AT
dYe] e A vlgolt, EAANAGE 19 4 304
H910~1,000m) W Sgto] A gton, =AHE o F
HoRRE FA4E A58 7 vl&o] HA F7ish: FHiE 2
e}, o= EAGAIE 780l FAE AFE vl 7MY B
o7l diizel 41 - A& BHEE o)FoA A= FE& W
Fsh= Aol

FATHAMAE 29 45 A48 A5 NEe] 3
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Figure 7. Cubic function model with residential development ratio by type
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% 9lek, olefet ATt EAHE SHEAS 0meks A 7]
o] o3t o] ARk EARE A4 SN A b
EhRE TR o] 8 710 B Aeioh TahE R A
o Waghg ojnlsic,

V. 2238} AAFY

EAEE A2 qiFATAFE o] glof 8 AHHol
A o] FFE R Qo g, EAA A A -} A

1 SHAENY ATE SR 7)8] BAEE o[ 85A
ST} 37 A ot T A ofQ] QA1 )7t Bast
o}, dehE o8 AAE2 Y- 5715 0] RFEo glent ol
iR L2l RS en, A1971A19] A= olE E3jE A
o]-g /4ol oJzt Ry aje} AA| 2 g-S vhgshA] 23tk @At
EAsITE. o] AtollAl s AA| ERGE WEFEte] A&A] A
A o FHAH Y- A7 T B4 we} EAEE 9E
TR 7 Y S FlEk F8 AHETE
fopshd vhat 2.

A, AEA EA-RE GAIE0] 2 A AFIESEAEE
AT 39 FHL hs st A& EAEE SAIEE EA]
A 9] 5t} 7152 BARE Y- U578 A5E vles
TR A, 19 78 ol 7MY AdekE FAXCE &
Qlskct, ERE, =AHEE ofo] 33t Avfet 2030 Al&EW
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T2 MA 7IERg 2 89S deth ol U e
715E0] obd, A A FRE R Apashe AEAE
o] WagE AAsi, 53] A Aot PR tE=A] et
e 7 S et JA1A A B 7)Ee] BadkE Al
At

AR, A2A EA-E o FPER A5 850 e Y
Fol vEnt, EAGAIES ARt Al f3oME A 4R
M B2 Fato] 7 A wlee] S W b= A
A, ol EARE § FHORNE A AT 7 B

£0] Havh H= A A-FoA F2 SAAHAT F, -
A5 N Bl&o] Havt H= A2 FHER vEA Yebge
B, o] AHefA FA| ] E443} QIR o] FEFe= <l A
el @Eiit, ol 71E AddtelA =T A Al
o FAAHOR & 4 on, FPER oE A Y
o}, whEhA] Gretd JEeRAe) WSt A2 mAEE o Al
AR sttt mAEE SAdnt =AY @elE Rt V1=
AR2A B8E 4

o] A= 2 TR E U SR E AR oot F3t
Aol gk 312j7t RE3pgih, E3E th=o] GAIE Ao o
S SHA A digh HUIL 240] o] FoAR|A] Fict. I
AolA= olE HRt A7t A& 0R £ Eo] AR
QA HE)E AR A AARY o] WAt o] o) 7t
AlE v

1. AH SAISZIME =0IAK AR Qs ZANO)E EXfoh| TZof &2t
Bl{cost)S EE010f Tt ZMA2|(@)S EHEGI0i0) 240 285
CHoRH 2 A=) o] AN £AXEE W STHE SR,
MEA| THIE 10mx10m HAZ ZAisE ZAE S 455610 XE
it

2. '2030 MEEM 2| ABZITAE M= cete] 715X AHAIE 1246H0
B, THSY, 12X[H3A 22 SHAMAE Al=E AolIchMEE
Al 2014). 0] SHRUME MBA| EAIBZIER0 2 22 A2
D2AGHTAL 2030M2EH 2 EAIZZIRE HAIS EIEsH EAEE
o SMHE M2 REstetACt
L5 M2A| EAZZIREQ EX|OIREME HIEIOZ Lee ef al(2013)
2 M2Al EAEE AMES ZR0 w2t 37 E= 02 [t 7t
SotH, 4719] R&st Ziuk= 0| B9 R8st Zuiet RASI EZE &
0|z Ut

23, EAMIE(217H &, Core metro area)

— 4, 3RS, F3QMYY, SHESMNSSSHS, SN, oY
o, MEY, MBS, A, A=dS, ASMA, o1, 0o|=S, H
Ao, JELY, A, SX|2371Y, EXI2YTY, B2, Soi?
&, 331

LASMSENMB(587 H, Sub—core metro area)

— 712N, 223, nAEDIEY, Y, niiY, YUY, YUEED|
49 Y =8Y, SR SUYTY, S2YUY, nj2Y 55
Y, 0021, E2AIY, MY, A MUY, M2, M
SUYTH, MEY, MESSE, HAUUTSE, £MY, 229, S0
T, MY, MBS, MY, AALY, AMES, AEY AR
29 ATHS, OHRINS, LAIBIQIES, AR, HE, o|LIRS,
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SETHN ASTANS, 2559, 42|, SXI24719, 0|ch,
O[ENRI, Zpaled AISHESY Z237|%, BR26719, HS, HAMQ
T, MY, 5229 5Y=, 8iEY, FEY

X|HZSAHMIFH(1187H &, Regional hub metro area)

—41921FQX|S, 714, 71x[, AT, 257, 48, HH
o, 2ATHITS, ZEYRIS, TH, TS, SEH, SSAES, &
BHO, FRCOXZHR|, 2%, YIS, 0|0 Fmpto] XIS,
T2ri2|, ST, LS, TR, SN, D4, Y,
LHES, RIS, AN, Gala|s, Sl iRl chES, thES,
=89, S20/9, E&8%, &9, UXIE0|CoAES, S99, of
o, OY, 0lZTAY, YR, 118, HEY, YUY, 285, 2
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o, B2, S, SHY, ATPHY, 2R, 8SUNA, YA
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St

XTEHHM(957H &, District hub metro area)

— 7MNCIXIRERIS, 7122]%, ZHA, JHSH, 7SS, WSS, TSk,
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9, HElE@S, =59, 5, 53, 1Y, ti2MUT i, of
A%, =59, =M, =M, S2ZH, SIS, S, A9,
SURBX|SY, 0EURS, 0159, 0I5, Y24, 43, fANY,
B, HE|TINY, =8, S, SEHIB=EY, S0,
AES, SIS, Y7, J=, HUSH MUDH, M8, A%,
SUST A, 242, SHUUTH, MFEH, AL, AT, A=F
o, A, ARSI, AO|2Y, AFY, YR, YIS, 0{2I0]
B, HEY, S, 249, STLUSHY, Y, 8EHH &
DRI, STMS, AN, FEHZIIYN, SSH, 01F, UHA, &
AU, TN, YR, Y8, SRS, S, SN,
o, MY, oA, sfoj2d, BiEe, ST, BlElY, g,
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