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Identifying Urban Activity Centers and Their Functions using POI Big Data

: The Case of Seoul Metropolitan Area
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Abstract

During the past several decades, urban scholars and regional economists have tried identifying urban activity centers in
metropolitan areas using indicators, such as, population, employment, and housing prices. However, the identification of
these urban activity centers has been a challenging assignment due to the limited availability of data. In this study, various
activity centers and their functions in the Seoul metropolitan area were identified. Using the Point-of-Interest (POI) big data
and Contour tree method, the urban spatial structure of the Seoul metropolitan area was analyzed and the existing urban
and regional policies that have induced the polycentric urban form were evaluated. The results indicated that the POI big
data had excellent advantages while identifying the urban activity centers and their functional relationships across the
Seoul metropolitan area. Further, this study was discovered that the activity centers of the Seoul metropolitan area have
been formed around the newly developed areas or important nodes of transportation networks. As a result of comparing
the urban activity center and the urban master plans, this study was found that there was some difference. In particular, it
has been observed that realistic urban activity centers can be identified by deriving centers beyond administrative districts.
As a result of analyzing these urban activity centers with Location Quotient (LQ), city centers and sub-centers were found
to have specialized financial functions. In contrast, residential and public facility functions are specialized in regional
centers outside Seoul. In conclusion, the urban activity centers outside Seoul should accommodate various facilities to
strengthen their regional centrality in the polycentric metropolitan spatial structure.
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POI H]CIO[EIE BE8 =AZS SuX| =81 3dX| 7I5 B4

o}, o8 SR Ry X HFHAE B4 18de
AR AF2HS B9l 3R] HaE4S Ukl
o $8% 482 T 5 ok mEhA =AY EAFEE Y
FHAE AAths AL A Hejeh EAIN1E 4Fe] A SHofA
FR3ITHALAL €], 2006).

ole} 22 uiF oA Al EAZIEAIGS B3 thEe =
A2 9 FHAAAAE A5 ATHSHE oI,
2008). =AY A9 ALEW 2030, AH=A7IEAE 2030,
B71%= FLAE 2012~2020 FollA] vrEhdt, 28y ofet 22
EAARES T =AY et TR AAE AAskaL
e B AR FHAEEY B E R IR E A
3k ol FAE 7 Qi) §, 359t EAIE RS 4
2] AEE 93 AR AT 28U, AFUE, A7L 55
s AEE BEIANEES 2, 2008; Feng et al., 2009;
Jun, 2020; Nam and Kim, 2017; Wen and Tao, 2015; Zou
et al., 2015). 22yt 0|23 A = Uk AIHoA 249
50] o3, FE IS FH2R EAFTRE =551
ek, oje} 22 FHA = AAR TAolA Yojupi= thefst &
TS Wil o FAS 7ML Uk, wekA d=AIRE A
T2 FAHA YAIE A7 HeiMe ==aAH A,
FAEAA 2} 22 A AR oh 2t AR AFEY] S
& upgo 2 gz FtRE wotehs AL a3,

2| LA9] Brgof Rt Hidlo]87F FHfetA S2 o Q)
31, 4 7199 Application Programming Interface(API) A]
H|& ARgo] golalA| HHA|, Z=Aj2| ATt YT wHlo]
S+ Point=of-Interest(POI) A=E 838 = QA =it}
POI ¥lgofEl= dfejoflAl =AIEH(jin et al., 2017; Yue et
al., 2017), =AY EX|o|§, =A)7)E9] 744 2 54
(Chen et al., 2020; Yao et al., 2017; Zhai et al., 2019) & tt
et HolollA &8E1 Utk £ POIE F3lAl AlE2 &
T Tt 4 9S B ohz} o] S HIR LR EAIR RS
AT 4 Qe A2E YEPTHDeng et al., 2019; Yu et al,,
2020). 22y oAM= TRt EAIEEE BT & Sl
POI BlEol8 2 FAHAE AHsaL, $4A9 755 &4 o
T v Eolt

ol2igt Hj7golA 2 A= ¢ 71Nt POl HibjolelE &85t
A& deAdY SEFHAE =55t S4AY 7152 ¥4
g}, A1A 02 POI W43 Contour tree WHECE A
< Q=AHe 372E ok, YA A (Location Quo-
tient: LQE FHA8] 715 2Tt A9 4] k= 7]
& EA71EAR ] F4A AAE sl & 4 S Bt opet
A& =AY A A FE H WS =Eehe &
4351 282 5 Sl

1/ e

I, MAT
1. EAIBUTE 0j2

FARFEE A 913l 20417] 2 A EAE
FHEY olE(Burgess, 1926), AF°IE(Hoyt, 1939), T4 ©]
2(Harris and Ullman, 1945) 5= AAIEFILt, ¢ 3 54 € ©]
& =X RS YA A(Central Business District,
CBD)E& 422 HolAY, Aa5F Ay, $45 A9, 32
AL 2|9 o2 HEekgL} B, Harris and Ullman(1945)2 =
A7} AAsHEA 71E£9] daFA Y 327 gEFAlY ¥
=2 HstECiaL He,

FEAFTRS P42 EANTY mEd=e FA; o 9
3 P o HAUAQ }AYE F3f olFodal Bkt
(Bourne, 1982), ol2f§t EA|FZ2S] Ash= 571 EA]
ol g 9l wFo] ¥z} 5 BakAQl aglo] Pee vty & 5
ATHY-A 2], 2006). E3L, HEA] RO EA| A= T 9]
FFEETE ¥ 9] PR 3V AR YUS ARG
(Davoudi, 2003; Halbert et al., 2006).

S, A2 1960 o] F 12} 4k}1 9] FFo) 7Hste]w
A, wE FEEA F U3t A4S sk ¢ =A7E
A 53 the] =AIZFRRE AE AAHCHAAE <
B4, 2018; SAE- 0] BE, 2008). EF, 1990 o] gk <t
At FeEhd | AE sl 1719 271 A=A ARYE F2513i,
FAHeR FEHS GIEAIFNTE P SEIM AL =
Ao 2RE 20km o9 #gdl 17], 27] A=EAIS EFCh
ol AlEAl= dAE|e FaAE Tl M2 A9AH B4
= FE8, EAAG] S sty 7t Ao s 45
TH]213] 2], 2007).

Ty Ad 4] W7 SEHoA 239 IR E AR
o] AA] EAFZ oA Tde] EAFRER eI SleA]
Wrtel ASATE £ET AAol, o]gt oA #AQ &
EHY AR B4 SR BEE 25 1 v
EAFZRE 7 S Brlela, AAR S EEdkedl 58
ShctaL ghetEc,

2. TA| H#SEAXI SHX| 7ISEM

EAFRS} TR o|BoA FHAE EAFR ¥
Aoz 183} ko] EFo] TR A Fo2 YA + AUt
(Giuliano and Small, 1991: Sun et al., 2016). E3F, F4A]
= AAZEOI QZHEe] 54 A %] FFE A AHL
2 27 (agglomeration economies)’t F23HL ol =

AlEZ20) HE7g0 G2 VIR Alonso, 1964). E&%?)
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EAIFTFERE 7] $eiAE FARAC FA4, Y, 4% F
F8 7150] AAe Slojof sk, FAHAY FHHo|L theFdt
A+ 9 ARSI A B U 4 UK=Y -84, 2018;
AA-E 9, 2019; M52 2, 2017).

ZAY] FAHAE I Adde dFE=EES 9,
2008; Feng et al., 2009), 52538 (H =% - +94], 2018; A&
A -4, 2018; Jun, 2020), AT -&(McMillen, 2001;
Nam and Kim, 2017), X7H3179 - o], 2013; Wen and
Tao, 2015; Zou et al., 2015) 5] A %5 L-&3}aL Qlct, $HH,
Christaller(1966)= 541412 Y945 $4A19 71553 dFHY
g $Ao Aysignt. 13y AlgaTelA] At gl
At F2 1§ FHA N FE o] UL 18-S T g
3 EF55AA ol gt A7t HEai, o] =g wigkoA] A
T a18o] FFEE FHAEN o e AFFES st B
< E & e E534A7 Fasttta AgstecHCasello
and Smith, 2006; Li et al., 2018). Z5FAA= AFFES o
st o zE Yehy] o] AA) &5E fd8ks AA
2 upopst 4= 9lom, mAAQ] TeeflA] chaFst Sgo] Ut
FHAE AT Lot Qi

3HH, TA)9] SRl FAA R el 71 5SS A B
5 A olR7] el 39 F41A) 2k Aoy 71sE o
A7} F838FHVasanen, 2012), 3], =A19] S4A] AA= F
3 A3} A4E YELZTL Q7] gEo =AY PFFARG
o W2 A9 Edsh= A28 Yeith(Hall, 2009; Parr,
2004). o123t vl A A&A] EAZIEAE 2030 AEH, 0
A A9 A7V sietal FHe v A AAE £
e 449 TS ARl E3 A=Y - $FA(2018)
9] 99t= & A 7F 7153 B4 (functional relation)E £H215}7]
98l nf2 s -A4) 2 Mean First Passage Time(MFPT)
S T8 B4 24 A3 AL deAEe F93e F
A7) A8k 31l glon] tiF-Ee] AZEAZL AT F ATA|
3 33 HIEYA BAE B9t

259 A EE e =] BEFAAY 541419 7]
T 242 B4 Zrael Thele] g2 n|AFQl £40| o] o]F
olZ|Z] Yokt EZE, tiRRe EAFR A7t g F4
Ajof 27& FiL 97] hEe] EF5FAAe} 4R choFst 7]
5ol diaiAle A7 mlES Aot

3. EA| YojojEjet SZE Y

T et =A] BjdjojE #-go] TR £40 #EEHT
ek, A 5 oRzIEB(nighttime light) 1A, 41414
(POI) ¥ldlolEl = F7HAQ AV} gl A&A 0B AEE &

TS 9T 4= U A ®OtHChen et al., 2017; Deng et al.,

38 =EAE, "Msed HMeZ (2021)

2019; Lu et al., 2020; Yu et al., 2020).

Chen et al.(2017) oRFx2 $AKIE o &2 SAHAE
golstalz}l glo™ | Contour tree WHECE Fot Alslo] 2] 7
Aot FHXE EE53) o2y YRS AlS] BES
e = QAT Y] EAEES AWk H A o
g, oRgtxT HAA Y FHAIE SE317] $181A] Deng et al.
(2019)2 POI HElo|EE B85 F= Ho|H 2 =A==
£ Tt FAIH 22, GaodeMapsollAl 233 159,0277)
2] POI H|olEHE F4]o] B-831512™, Contour tree YHEL
2 TAY FAAE FaAeE S FaAe) 7 =&
RS e &5l & 99, AFE 830l ¥2 992 9q|
Bk RARE A2 Yu et al. (20202 POT A7AF&22} Density-
Based Spatial Clustering(DBSCAN) WHE& &-83le] £A|
o] FHAE =&Y Yol BAlY F4AE #4teh] 9
A= Ao gho] FaFE AL 12y DBSCAN
B4 gaeEe SR 1] ATFRe AT 5 Qloks 34
& 7HA 2L Qi

ot $1AHIolY POI HlH| o8 = F7H%] BAE &
BH2] 9l A] FTR] FHAE MM R Sk ) &
£ o2 yepydtt 3], POl Btlo]El= ozt YAAA
o] A& Bdh 4= 9lu, SR tekg A4, A4, 9 o
7t 59 F8 715 E5S Tofd 4= Sl E3L POl HdlolH= 4l
PAFo|A F= ATt 31§ FHRET o2t AIFES] T
§ &5o] YA AHE BRIF & Ak(in et al,, 2017; Yue
etal,, 2017).

4, MATelo| AHEY

UM HEH EAZTRE B35 A AT A &
Aol P82 R 2t

A, =AY xR} 42 AAE B e 15
7Fedt BAARE B8] YA EAZTRE XA E
(census tracts)O| L BT -2 PHFAE =1L =
A& B 4 ot T8 AR =49 Bkt ATl 4
Ale} Adglo] BAE ] dom wlAF BT Hsh=
Zo] o vhAshaL & 4= ik,

A, A& YEABS YR BEAZTEE A% a4+
£ 2Rt gol Age] Hct, 1t diFEe] A7t B FL
2L BAEelA A, 318, A7 S8 T4 AkEe] &
sto] A=Ak, WHE AA] F4A) 9] oo ZAIRES DA
7le AEE FALE BEAZEE B4 Al BA 32
Aolrt, EF Al FARE FHAYT 47131 922
B304 YAIE 7HAL oL FAAE AR OE 715-E 7R AL
i}, 2 iR EARTE I AgdTE F4HAY




POI H]CIO[EIE BE8 =AZS SuX| =81 3dX| 7I5 B4

AANA Yot SHAE 715l tidt 2= vlE’t Aol

AR, Al SR A A7 AZ sFshe =
A7 2A1g ol F A g ] £ Lol AAde), wekA A =
AN ARQiolut EAIE] AR 52 AR BT she EA]
712A 8 FHAZ Y & S04l o] FolA= Aol ErFsitt. ©]
23t Wl A 2020 Pl Bl E AAE A H=AlE T4
A AAet A FHA AAE vl AT A7 BRSHA|TE o]
o TAE AT A oIFoAA] okt

ot 22 FA-T vlwfA 2 A7 7 APEAYLS o
ot 94, = AGE Ao R s AT U
o] = POI YElo|8E &3ttt 2|3 S22 37 914
oF 39 2|9 7k} AAE AIE 4+ U= Contour tree 'WHE
2 B3l SAHAE AEd th2o s A d=Aldd &3t
© AE5EA, AN, A71=0lA AR SR AA
HaEAR upRgte g pOl YElolHE $3f =2E FHA
Ak 2t THA Y 71 6& EAeh, tEAld EARTE B
2| S1%E A H AARE A AR

I, EMXI=e} A= AIAE
1. 242| 37H Heiet POI HC|o|E

£ A7) F7HQ EAH e ARSEAL, JWFHA, A7
EE EWke AE di=AIE Aot A& dEAELS 3=

POI
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L WS . Y \
il 1 3 - L bk o
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W

A HA 9 oF 11.8%F At Ed, Tt 219 oF 50% o]
Aol AFE Agelx, oF BAY FHF2E 7HA|AL §lon
ohst 539 8% FAA 7 E23A Y A Foltt,

¥ D2 AolA ARg3 7112 H(Kakao map) BAIAIA
(PODN<] 37 Q1 E2E vehdict, POI BlH|o]E = A& EA]
Aol =AF R0 EF5FAAE =F% 74 34AY 71F
< Y3 o] {83 ARolth. POI YHlojEE 7|89 AXE
= dlojeje} H|wFhe uf, 3 AFe| ookt AHES EIG
= 9= Aol ik, 223 uAlA)l A dele AR s Py
ZA ol it F7HA 21 Aleko] gl7] W] EAIFER EA 0
FHAY 7152 getshs o A5E 711l Sk

POI ¥]Eo|E| &= 71712 HollA] APIE -85l HloJHE 3
312, dlolEl Q] FEAIHL 20209 68 EE 8U7IA 2 Bt
7Bt g AulAe ol 71 3ol e E¥(portal)
3ARR] AH| A F SRR 20204 199 o184} = 2F 8404 o]
o] A3 4= e dFAQ FRE AFdci wdsigl, 7}
7} 79 POI= Z 27|(navigation) 7|¥EOE AFEEo] Fo]
WSk o] it BRI} ZiteE]o] Qlar, o] et Ak A
HEo] 8 ¥l mbA F7tEAY 4 4= oM BYrt &
2 Amehar 8 4= 9k,

FA oA A8 POIY] 7= G 13 Zt PO E5& 71
71e. o)A FEeH= B7E 8oL, EARE B A
PYATE A=) 20204 8¢ 71E0E AL thEA[HAA
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Figure 1. Types and distribution of POI (example of Gangnam, Seoul)
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Table 1. POI classification
=5 Mg 25
Classification Detailed classification
=8 S 5H E” 5
Finance (Fin.) bank, securities, insurance, etc.
A MY, Mu|A, HEALS
Industrial (Ind.) manufacturing, services, newspaper, etc.
28 A3, HEE DSBS
Culture (Cul) 2?;3“ theater, movie theater, art gallery,
2% ST ARE NY LA S
Leisure (Leis.) soccer field, sport facility, pilates, etc.
of&t R, 5

Travel (Trav.) tourist attraction, mountain, lake, etc.

OItE, Wal, HEFE 7|sM &
apartment, villa, townhouse, dormitory,
etc.

=

Residential (Res.)

St 8, {201, =ME &

mi=> )
Education (Edu)) zfsdemy, school, day care center, library,
24 Sia AERCE X7, 711 &

Restaurant (Rest.)  Korean food, fast food, chicken, cafe, etc.
2140 D|g'%'. 27, E?H‘J, NEA S .

Re?ail hair salon, clothing store, convenience

store, dry cleaner, etc.

e o=, Alot, CiEHE, UBRIE S
pharmacy, dental clinic, large hospital,

Hospital (Hosp.) general clinic, etc.

SR, HH7 [, oEA, FOE S
welfare facility, administrative institution,
police station, community service center,
etc.

SEA

Public facility (Pub.)

2. S| SHX| HA

A7 EHA Y] Pk BAIZIEAE O AL &
Sof| A AA FAA ALY v wEHE 317] A A
o] FAA AAE AHEodTE A& JeAH AFE e
3= AAZE 24 +=ARNAYY, S FAEAAY
Y AEEW(ALA ZX7IEAE)”, QHA] 2471 2A Y, F
7% ZRAE Fol itk $4, SEEL FUAY 9= &)
= A3 ~EE A A (2006~2020),2 &S FHoR
A Y ZA| 7F AAE 7R O QA TR AT AA]
31 glom, A& W = A9 Ipde gtz ik E
g 2020 = FHEAAY M AR F5E TR &
313 5= e YR AREAIE At 2Ea AREAE
A 2 AHA 715 S PG TH EA 7 A4S A
A4S o)A} 8ot

o2 ASEEALE 12030 A2EH oAe 718 124
olaid FAA AAE =AAAY ¢ A AFY PHS B 3
FrA, GEE-ojox, o] 3= AR At ol

4() "=EAE, Ms6H MeS (2021)

ol AeAle] SAHA AAE 3=A 7RG RAYTAHLE
A%l Qo A1 FHAIS) A5 12030 Q3 =A71EA R0
A FAAA 7t QA R ASA v FHAE B3 715 S %
s57] A3 FTEE A6k Aok, 1 2 4=4 3R
IR HFHOE el v R 7= B¢ 7= F
AR 2012~2020,& B3 A7 A G| AEAE wL 4+ 2
= AAR] FAEAE S AAEAL o ol w2t A7)
E IR 7= AGe ddoR 8F9AH, sAHAA,
17AGAH 42 fAE A8t

TR MEAL, AL 7= A AABIL = AR AA
€ 7= AAE shte] Al de R asiA] 31 S 7t
A3 i, ERE, AYAA A E R AR o] = FAHA AAls
AA| SHA| ALk o1E o]z} YA vlaEAE Wart o,

V. 24Py % HE
1. M2y

B o] HEauge (a9 )¢ 2t} golg £AgAE=
Python} 712§ APIE 283} POI HlolElE 5313l
A, Hlofe] E4oA 7I71e WS B8 753 POI Bldlo|E 9
A EZ A% POIE Al9jstal, A4 POIE vl ez Adde
(kernel density) +4-2 319ic}, T4 A7 JalA i
§F G Z(bandwidth) AU, A& =AU EAIFZE
TF2E AYE 5 o= HGES A9t the-2 2, Contour

BlojE| 3 1
Data collection \1
o Application APl & TR
L~ > [t
: Check classification d
[ ojjojEf B4 ) J'
( Data analysis J \

. ” Derive urban centers| |
Point of Interest —'b [ Kernel density } ? { Hatirdisrias ]

Select Contour tree
H bandwidth : analysis H

B4 HE
Verification analysis |

71 Analysis of
s [ specialized
P - - - "
i LV iaLs functions
Comparing the > EJ/".;‘J’_;:"H
urban centers Q,ﬁa— ~
i e Analyze
e =0 connectivity
p T el urban centers

38 2. 24 T3
Figure 2. Analysis framework



POI H]CIO[EIE BE8 =AZS SuX| =81 3dX| 7I5 B4

tree THES F8317| SlaiAd A3 AAIK(threshold) & =
E3h= Al "asi, webd FARNA AFshs =AE A9
SRS S804 AIRE =& Contour tree #4]0] &
4513t} Contour tree HH2 22 g AE (raster) FHEQ] o]

Z(noise)& Alo18lL, o|F HIFLE ZAlF R FHA 3
Ag =&319itt,

el B4 45 9AR, oot s v es =&E pol
SR A7 2AE AA AL FAAYG FARA] Bl REA
< 35l e ar AshE 93} P H = (Great Train eXpress,
GTX) A=E 834 POl $4AQ 2F AZ24e st
YAArE FHAY E3752 AT & A B4
st &5 diiEsh= POl HlE|olHE B34 A& d=Ald
9] EAFTHERE E418HAL Contour tree WHE0 2 F4]4]
£ APEs 9|3 =& FHAY S 944 wof
5to] mAFREE TS 13 A AAEE AAET

2, 7HELUE B4

#'dU% £4(Kernel Density Estimation, KDE)2 874
o] A Ho| A F7te] UieE Aj7HE wdshal FH +4e UA
3kl 83 W Eo|h, & AellA] ARSI ER] Bl
F UE 24 PHEL 9% 379 Q=g 44, oY
F Yof 3= A vigo R UeE 2434, 53], #Ad
A=E FH22RE Y A7t F71%e] wiet HA gashe 7t
FAE 7HIL Qi) &, S49] 715217E 7P =1 g9 Fe] 3
dixjo] =t 75Xz 022 et webA dtolA AEd
T HPHES B2 4] (D3 2,

pY
er22 [l__] M

Pz ifioIM e AGEES Au|sial D= S %)
Aole] i EL ejulditt, 222, k= 7ol SiAINA 715l
& ARIRE 0131, n2- dEE Ul9] POI 75 &JvlRict,

o, AYAe AUz 24 PHES fgZeo] #4Z
ol Gk ﬂ]iq‘- A2 2 UePgthSilverman, 1986). =A12]

FUFEE SRt HPATE TR A ES AL, A
o] FUNTEE AFBHE dl 7 AU L M 24

of &85} 9lchHan and Song, 2020 Lu et al., 2020).

(Od 3)2 ot A= qoZS FUF Aol
(¥ 39 HYEE wold POl W9 AAE BEFA|IL =
S5 SAAZE IA el (A)9} 2o] =S WA 24
S o, A& d=AEY FAHAE Bol =2HAL FHA
37|= A vehgeh ojeh 2 gFE AL di=Ad g9l

Kernel density

0 50 250 470 70O 1000 1300 1700 2300 3000 4300

J8 3. AHEEE U9E
Figure 3. Kernel density bandwidth
(A) 2,000m (B) 4,000m (C) 6,000m

E‘:Jr A2 2|9 d9jellA AAsirhal & 4= glot, (02 2ol

JEE 3 & A5, FAAY AA REsR= @A) YE
LA SAAE 2E3h7] AeHA] e 202 yelth weAl
2 @ ol2R 542 ABEA 4,000mE A& tlEAIES
POIE Ash= v 7P Ae gofes =&siqch F94
O2 4,000m HHFS QAL U, A& diEAIES] POIS]
EARTEE EEE 5 A $AHA9 AAE AEEHA R
sz A0 = YEhTt

o2 AddEs U B4 Aig sa4e = e,
TA|9] FAR|= Aduba o8 T8} 2|0 gl7] W] 2t
XS] YR =Stk A Tasit d9je AY A= F
2 A9 %E‘:H“I T BRI B SR A A7t
Ale] Az W =AM =N A9S AFsk Yot
(Deng et al., 2019; Han and Song, 2020). 34, == $4
oA LAEt A @A 2E AlFsial ook, wEkA 2 A
=AY =A8 A AmE AMEEiA dF T4l o1 Y
T ie] 2ASE B EESIGAL, Hl&o] S5 WAshk=
AL WFH o E £ A (main area) 22 =&

3. Contour tree 24
B odirofA] o] &gt AAE(Contour tree) £-412 |28}

A, 7181514 EAE gX8h= b 8% HECRE d8A 9l
tHChen et al,, 2017; Wu et al., 2015), Contour tree W=

& vjopsta stel AAAA Hhele7t wobwA, oS 4

FA o Z4517] g 2L i Ee] gt ufgoA et
WHTHWu et al., 2015).

Contour tree "¥HE2 #H|2H(raster) AR HoJE ] 25
4 0] Z(noise) & Y F S PHECE u|A A2 ol <
37149 075 Alojd 4= Qlt}. E3 Contour tree HE2
T2 2] Holol|A| ARBE| AT, 7|58k EAJA 94 BAE
F4517] SlafA o2 Hofoll A 88 4= U2 YRt ol2jdt
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(A) (B) © )

1% 4. Contour tree 22
Figure 4. Contour tree method
(A) contour, (B) contour tree structure,
(C) simplified contour, (D) simplified contour tree structure
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B 2, UX|Ale Hejet Hol
Table 2. Definition of Location Quotient ranges

XA Ao |

Location Quotient range Definition
EglH=
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oRtE s £5|
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HIEs
(=] L LR ]
090<LQ=<1.10 Average specialization
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{ o _|‘ . .
1.10<LQ=<1.30 Adequate specialization
o
1.30<LQ i

Specialization
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thEo 2 YA A LQE siMs] H8ll (R 2o #REF
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Figure 5. Analysis of POl Kernel density FE ZAIBRE Ho| 2 Yt
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Figure 6. Result of Contour tree analysis of POl density
(A) The center of the Seoul metropolitan area, (B) The expansion of the main region in the Seoul
metropolitan area, (C) Contour tree structure
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Figure 7. Comparison between POl based activity centers and designated activity centers in compre-

hensive planning

(A) All centers in the Seoul metropolitan area, (B) 2030 Seoul Plan, (C) 2030 Incheon Master Plan
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Figure 8. Classification results of POl based activity centers
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Figure 9. Specializations of POl based activity centers
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H3.POI 7[gt BAX| EX Y 7l
Table 3. POI based activity centers and their functions

o7 Area Subway : POI . s :
No Activity center (ko) station GTX station density Fin. Ind. | Cul. Leis. Trav. | Res. Edu. |Rest. Retail Hosp. Pub.
Gangnam Station, Samsung (A,C)
T e 3689 30 Vongiso (). 148504 (285 117|215 095 017|066 077|097 094 125 051
; Seoul (AB)
2 g‘g:fl“gd"“garea' 4842 58  Cheongnyangni 145973 | 161 104|226 060 058|044 062|120 1.10 085 1.10
(BC)
3 ;‘Z‘;ﬂ?deungmsm"”‘ 3201 19 Sindorim (B) 128091 | 160 145|093 075 017|059 072|090 099 091 096
city centers 3911 3567 2 140856 [1.92 122|178 077 031|056 070|1.03 1.01 1.00 086
4 jgmalotator) 827 9 x 99324 | 164 0.83[090 116 043|077 089|1.07 122 112 055
5 g:gﬂ?d"“gsmm’”' 340 2  Changdong(C) 83263 |1.06 066|061 1.02 027|177 110|087 113 1.07 1.22
é‘;ggﬂgglg NewTown | 3046 14  Bupyeong(B) 790.85|134 091|080 098 027|094 097|103 113 115 084
7  Incheon City Hall 1543 12 IncheonGityHall 24651164 078|080 085 020|099 075|170 123 123 090
Incheon (B)
8 gh'”he”nc-’s‘a“"”‘ 1353 7 s 568.86 |1.03 080|072 087 017|065 089|105 135 132 1.22
yeonggi
Bundang & Panggyo
9 New Town, Gyeonggi | 1265 6 Seongnam (4) 53691 | 137 069|1.01 122 033|110 143|093 1.16 120 062
Suwon City Hall,
10 Greongai 5374 10 Suwon (C) 53145133 074|082 099 056|096 127|1.07 112 1.19 099
sub-centers 1964 843 5 71431133 077|081 1.01 032(103 104[1.02 119 1.18 091

Pyeongchon New

" Town, Gyeonggi

5860 12 Geumjeong (C) 47567 |1.03 108|068 104 044|146 118|091 094 114 084

12 giigr'f;g“l’ T, 3302 10 KINTEX(A) 43044 |132 069|128 124 053|115 124|108 104 123 063
Jungang Station, _
i§ e 4638 9 37138105 088|074 108 054|138 1.05|1.01 106 105 096

14 Uijeongbu Central

Station, Gyeoggi 4084 19 Uijeongbu (C) 30482 |1.12 068|068 1.08 049|105 132|105 124 118 116

Hwajeong Station, .

15 Greonga 644 1 30381 |075 058|093 133 048|128 121|094 108 160 0.78
Sihwa District, -

16" annes 1406 2 27813 (089 157|033 097 037|121 072|082 081 056 074
Osan Station, .

17 oaonanl 159 2 24188069 071|056 1.08 055|112 1.03|120 133 105 1.18

ig WoomungNewTown, | jegr 5 . 162.80 | 114 070|065 098 053|114 114|115 115 104 131
Gyeonggi

19 ﬁi‘;}?ﬁn"‘” NewTown, | 4591 g % 153.86 000 074|067 1.08 059|155 140|101 096 115 085
Yongin Stadium, _

D oo 2562 7 139.04 | 097 089|053 1.18 081|120 1.09|1.01 108 096 137
Hoppyeong District, Pyeongnae

2 oeng 1089 1 Hopyeong (8) 12098 (058 0461060 128 052|145 180|105 105 120 098
Maseok District,

2 e 620 2 Maseok(8)  122.31|048 054|057 101 047119 1.10[1.10 133 1.17 061
Jinjup District, _
b 2848 0 10056 | 035 082|064 1.6 060[193 131|092 083 103 065

regional centers 2609 585 . 247.05|0.87 080|069 1.12 053|132 1.20[1.02 108 110 093

{Continue on next page)
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s Area Subway . POI - < .
No Activity center dor). stakion GTX station density Fin. Ind. | Cul. Leis. Trav.| Res. Edu. |Rest. Retail Hosp. Pub.
43 gye"“gt"?ekSta"o“- 3190 2 = 15736 |1.27 076|075 086 055|132 096|103 1.11 1.09 1.08
yeonggi
44 g"deOkNeWTOW”' 3158 2 5 137.25| 087 075|067 1.12 060[131 095|108 1.14 079 102
yeonggi
45 g"”gduc.he"“C'WHa”' 3140 3 - 102,57 |0.62 071|073 106 082|114 102|101 121 104 160
yeonggi
Gyeonggi Gwangju _
M6 Cintion Eyanay 2386 1 10073102 092|052 1.08 053|103 116|098 109 096 1.32
Anseong City Hall, -
47 Greong 2484 0 9365|080 098|062 079 066|072 1.01|113 106 110 1.72
Songwoo District, _
48 eonon 2192 0 8094|096 143|043 101 053|066 073|099 096 078 074
49 é?ggfg’;f"““’w“ 1775 2 Deokeong(C) 7498|037 062|049 122 124|150 151|108 096 093 119
50 gyang"a.'“”D'St”Ct- 1996 0 - 7488|111 086|037 120 096|131 1.10|1.11 096 089 0.80
yeonqgi
lcheon General
51 el Gyeongg | 239 1 - 7005|119 076|072 107 1.0|088 1.08|1.09 174 104 131
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