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District Using API-based Commuter Data
: Focusing on Network and Spatial Structure Policy Characteristics
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Abstract

The purpose of this study was to analyze carbon emissions from passenger cars using Open API as well as examine the
effects of socio-economic factors, compact city characteristics, and network characteristics. The following conclusions
were obtained. First, research on solving urban transportation problems has limitations in data utilization. Data such as
Open API route guidance information should be more widely used in the urban transportation field. Second, converting the
spatial structure of Seoul from monocentric to polycentric is necessary. Third, system self-sufficiency must be improved to
reduce carbon emissions from passenger cars. Fourth, a land use plan that can accommodate various employment bases
should be prepared. If land use is compressed, commuting traffic can become efficient.
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A, AAA b} = RE SauERE AP, A EE
79 =9, diguFols 43t TS H/N S (Transit
Oriented Development) T e gaA S 93 A
of B2 =& 7|80 Ut 2y FEEEolA A=
gauiE APFE AR SREHE 2 B §lol
A7} o] 2ol A1 ek, ATbA Rl TRz FAE =317 914
A, AAA SR EA] WollA SAEE SaulEdS nAEd
(S = 4Pkl Tshof & Aot E3L, -2
A BET RS BHeR e 3 A ds et 9
82 T AN A 7] ARE]- A AL Ao whet A
317] HiZoll(Long et al., 2020), °1E 1123 Gaulj& Ao
Pasict, 53], A&Ae F38 =2 Qlaete} 3 A=
AlHe] TEFHARA 583 FLEYol AFH(FTAA,
2021), ALAl Y 35 584 SaulEshe B3] $43)
I ofof) chEt WUt R AE ok g, o] F A=
AR IR A0S Fes] ERIsh: Ao Fasi,

E3H, 582 SAEF T A 8-S Yl =A T4
S4e2A4 HEHT ST F2AA 542 3 1)
of gith, MEAl: TR R, FAA = AZA] Al &
ELIL glont g A= A FAR(EA) FFE o], AAl
Aol A A9 FHAR sl L] e, o)
g TS ovA 2ok B - EF 24 59 EAEAE
TAAZ]3L ok, EAJNE 2opo A tiEals o8-S %t =
23 273 Adstar gloy, 258 4o R el FIE
=27} s FFE o] HlAEH FEHo] WAt 9l
AIEHE - 984, 2021), ol A FAHAL B2 T4 7
A o 58 T8 F7IR ] wEEge] dE d4
o]tH(Cervero and Kockelman, 1997). °]¢} Z-2 EA|E 3|2
817] 13 FHAEA A F SR HEA(Compact City)7}
AA = AcHNeuman, 2005). $FEAIE 572 EX]0]8-2 7]
Hle g Mz thE 7159 Tt Exolgo] ZA2ofA o]Fof
Kol wheba] 53 A7t AastA "ok 3 ¢, 2021).
AT FYE A=A B0l E FHFEREHLE UdiA
TER A9 T2 AdolsH Uehd = Qlth. AEAIE 9
A2 S, f#2Q YFEA| AER BEEIT Y= BEXOJSE
Y EAEY AFEHRAINIR oA A4 eEht e,
TEFHAG} AT B HNA P = TLEH T &
E40] S718I, iAo r =AM RE He] Bl 9l
© ARFEHAINEA] 9 EX[O| G- BT} A UEiEole &
BHL ] FEA o] TEA U AsL AT A
ojtt, 53, 584 5252 7l & 75/l 2% A= E
A 8AURE 5%, 202003 FARA(ELANY 3313 B4
R4 912, RFnF A=t 5ol s DR = Ao 2kt
sto] HIEQ A ST 3524 F 5448 Teis|of g, yo}
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b, BF2AY E4S ARF o= vrgslr] YA A<
IFEEALS Aejshs Z0] 718 A8F0lH2 MEA Y F
TEdo| LEFAHACIZE - - Y= =4, ol A& 3k
Aol Ao gtk A& v og A&A] 2474 PAF o2
HE] A2 324711 9] S8-Aledt 553 ST gt
HAo] gzl

7] EA AT ol X #35-E TauiEgel 2H3
ol FFE ujR AFOYA AH RS FEs AW T2
T, qEH R 7t FEe| et A7 (=5E - ol3ld,
2013; AAY 9, 2015)¢ AY L E=A] 4 AojA] algo
yze] 4H] 89& =&k AFRISH 2, 2009; o5,
20105 FEHE &, 2013)2 FEE £ Qlck, 22y o] A7E2
FE BT S G90) ae 554 0] AolstA W
A= th= A(Gordon and Richardson, 1997; Giuliano and
Small, 1993)3} 5352 of| wletr] Faufelo] tp2 A vpehdt
= H(Breheny, 1995)2 2{s}A] E3toiA] QlAaA S AYst
£ o $HAIE Bolx i, E3E, IR Aol FovA &
HFS T3] BAESE AfauRi (o2 Aolsigict
(QFAE, 2000; 47154, 2009), 1L} E=A] Y] mFouA]
£ LA oA EE =2A|71R] 9] o) g3 el A WA E 3L &8
o] FHF2EA ] wet I agle] Aolstr] wiof(elsd,
2019) o]ofl gk Hto] a~tET), E3E o] A AFEA = A
A o)1= YESA 7§t HB 50| B7Fs3che A9
Al ] At sHAIT, AT SiE w5 A=t
W API BE= HA ol5A 2] tigt YIEYZ A=A R} A
75 HRE AF3}7] wize] AZHE FHEE 2 2lolE vt
& 5 QoM &8 7FsAel w2 AR dEA qgEHE-
o]4=7], 2017). 53], API ZE ¢Hff Hlojgl= 7]&9] AtofA
283 gAY 7|9k FAglolEks TEA ] BAE &
Aof| 23 5= 9lol, Bt FAAQ] THFE AT £ o=
Aol ot

o] Aol API BEUMY BEE &3] F2AIH Al
A 2471 BAFTOREE A& 3EAHOE o= T8 5
{5t BFbPEES. J|uko 2 ehanjEeks 2451w 27t
T2 B3 Y EY I 40 oo v FaFl dial dEEA
3k 2 3o = Jit}
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e wFouA] &vjagle sk el FHEUL
71E 2 AEA, 7HAIR, 7HAS, A% bEbA agel
YA &M= AGEE Aol Ao Ueiit (=53 0|54,
2013; ALY 9, 2015). 53], WL, Add=, 527
2] 9 AITEE wFoA] 4ulof 8 YRS F= A= FRIFHG
A(FHEE 9, 2013), YFEAZ FYHA Qe AHYFF 2T
o] &n)7F o WA yehbs Ao g gRIEIcH g - A1¢
A, 2011). ol HE-EQ AF A £u]7F FZEHNA olF
oJZ|3L YIL(IPCC, 2014), Y=EAIE B3 A5H 1ggde
= A8%Q FLEqY 0] o] Foi%|7] wizolt,

olo] P=F=AI} WFU A aBlete] A= HFE|e] H=
dl, 2-8°0(2009)9] AFellrs AT A s o
3 FAREE AR Al FUAT YEo &1 UEE B3
wFoA] nlof wiA= Gk o3 BAEIGI, EAE,
U BT} FoPASE WA |, & FEAY AL
st o Ush YEEAE AFllol e 45 &,
A BAFHERE TR ol5AEE TAAIZ L B
ol 2] 4H1E A7 4= 7] WEelr}, Boussauw et al. (2012)
£ YE=AL E44 U Aot Exofg-2 thefy 59 W
7t S2A =0l vl FFl di3l AL, FEHl w2
EA Y-S 583 Fudo] sk Aos YE £
gt Ewing and Cervero(2010)= 3271219} A58749] A
BAE 2481313, YE=AY £ Bk, 5 EXolg,
W HTol B2 N 9Y4S T80l £&AY Aoz v
et 53], 2% 324 5 densd J24S dsis 5
Ao BEAlRAY 9 dE4o R 5-8A T 798 AFAFI7]
dEofl, agoluiA] Anlof thEAQ A7F %o SQlEgict
HSH 9, 2009). °]2 22 o= hFuee l=zert 2
5o e =UY vHFEES B2 AR 5
g A7} 2RIE ATH 2 F - A4, 2011).

P, B =2 UER A3, GFEAY FBAN ¥
o] afE]e] FoluA] a7t STk Ak ERIE I, 28
- Z5F#02013)9] AtoME A= HEEEE GFEAY
a7 Yehd 4= S 7S] aEouAE 4k
A A4 T EEe] IS T8I,

2. STSY =EASTHIE

TA W &5-8 FAFNNANY Q88T FARE Hold
AG@A 9 s, o7fEg BAA|, AYAlAE SollMe £
5o 2 HoE T Itk(Lee et al., 2013; 252 2], 2017). ©]
23 T4 W 52 Qe 85 Agh 7|29l TS v
oF o]Rojz|n| Fao| BAL tiefaiAgt, F HFoN B

1) EQEs EM

TN SIS R £ 4 Ak T2 AL AR
ot e AFEEC] FAANZRY AR 2] 1PHoE
o|FojA|= o] F YL nlatn, HITTEHLS FLEHY F
P& ALt BE FHE )i}, &, L5 A Y B4
Hlo] FAZEE A8l =H3lof = DA Wi, FAZ
59 A F19] 4o] Hof & YFS n|Ft EF, 7i21e
e FH7] AR 712A B 5EEHY T 14F
o2 il glon|, 7t RE FouA] vjagollA 7
B2 H&E AABEAL QIeHE A A FH, 2019). 2582
AR A F9leh7] 9%t 71E8F U] mEkA] agFow
ojFojA|1 gleng FaFEYo R Qg wFeUR] Anlo o
€ gdlEo] 1A o2 WAsta gl

olof] FARKE - )& FLEH 9 S RISk FF
2208 gofsle= AE0] #3E o ftHGiuliano and Small,
1993: Cervero and Kockelman, 1997; %%, 2000; 234 -
A, 2003; 284, 2018; AEL- £, 2020). °] AFE
o] AMp= FAAHOE, FFW 54 RFQ A= Holy
I Qe AR, 9%, TA= AR BAE a9l 21
2l a3lof F3E W= AR et &, A8 FAA 22
o8 7 gy, &5, Y, 4% Sl A8l =A € EXY &
S5, 189 9UF, EXo|§ B4, EA3ES 97l 9
g aF Y EYA, B2 82 5o A3 FFS U= Ao
1= S,

2) EAIBRZIL SZSYIE ol DIXl= B&

WF YEYIE AAZ] T2 7 & FFS viA= A
O & Yeprh=&4, 2018), ol wEde] HHow By
Al AlorS A e 2F HIEHIZL FAE7] dizolthF
A3, 2019). ol 1% YEYIE F7HE W3l
P T=THAAE, 2010).

FAAZE ] GEFFR(IE 1) R BAY $4
591 CBDO| 2-g714to] HEEo| SlaL, EA| Ao B2 F
AA oA CBDE ¥sh= 2§ HEYZ7F A HBertaud,
2004). webA], SeF7rRoN = AAE S HEC
AL R HFHE TR AU EFEA WAEHY
(Bertaud, 2001). 3} oo FAHAE Ad d¥FE2= &
A9 A, &2 A7IE Hloju =49 B0 S4A7
FAE, T2 A 9] FAA = 71 EIE FHAER
71s0] 2r},

olo], FAA= A2 FAA | AFdh= ZAINEANA gt
JL87|9kE AlFSHA R =N, ¥R (AH 09 2
o] A ¥ EAX|7} FYAsHA REs}ar, FLEHE 2ol
FAAQ o] vehdt, g3tz F FaA= &
g7tz vla] 4 = glon, w9 E34E sido] yepdtt
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Nt =

Figure 1. The monocentric model (Bertaud, 2004)

Figure 2. The polycentric model the random movement version
(Bertaud, 2004)

(Bertaud, 2001).

gH, A9 ZHHEY A 7)Riste, =4S 238 BE F
AAEo] T2 W HH 9 BAA Aol S8 s s 2}
ZAFHCurtis, 2008). THAFTRE SAHAE 7155371
Ueis 332k APEsEE P oR FHAES &
AR ZA7)15E 8P ((TE D AR), st AR 1
§7|8to] ERgcHMcMillen and McDonald, 1998; Burger
and Meijers, 2012). °|2]3 A2 S50
o4& og FAETHVan der Laan, 1988; Levine, 1992;
Schwanen et al,, 2002), TF-H3HF200A T4 FHo) AF
e FAINES E40R &6, WEA| AFshs EA|
HE2 2o Ho] FHARE Sshs 2422 YEliTtHLevine,
1992). Van der Laan(1988)2] A-tol e thail72E 3714
o8 FEItY FHE FEHES AdnEgion, E4Ex,
Levine(1992)9] &2} f-ARSHA thgiltzo 49 EANIES
AFA Y ALY TR = Tk, FRHE wAkgLo] F4ast
£ 228 Yehth

04 ==, "o M1E (2023)

Figure 3. The polycentric model urban village model (Bertaud,
2004)

3. APl 7|1t S¥RIRE &St A7

API(Application Programming Interface)= HEE A3
ske A 38 Rz ] Bl Qe HEE ANAPT 4
A #8885 A 753 w2 Y 5 sl 53], $ =
T Z=AU API AR= AFHEQ 54 AU lon, A4
7| A EAHEE ZR3IAL Q7] wizel] o B-8/de] w2
Az ok BIHE - o571, 2017). o]l , Fe AoA 0|5 &
B3 A750] $3= o] i Wang and Xu, 2011; 3H4E- ]
%71, 2016; 3HIE - 01471, 2017; Gao et al., 2019; Costa et
al., 2021).

FTAHoR, o] AFE2 7189 T3 71NN AlFs= T
Age HERALE v R F557] o] dEddAte F
AR JAFHARE A Al AQde] HPLE e SO
Qg 2jol)o] HrgErh= A} /AR RE S AofA F7HES
A5 Algol P deleks TAEE AP 7|8 S3yT|olE
S FoA Hoh AR EARE BAAS BT o A2 AAY
3t 531, Gao et al.(2019)9] A7oM= 7HEHR A2
ZAP} o|Rol7] FHEARAF AR AP 7|4 Hlo]E2} vl
45 S84, API 715t HolE7t B} Fejke AF3A
°ol= 12U (Google Map)ollA Al Fdhe FE = AARE A
HE Rhgskal ANgAe] 3P EE 7P wA L B 29E A
+o| 7Fssl7| Hiolgta FASA. B3, SUlE o=
g A F SHIE - 0157102017)= dlaAle] S8 HH(SK
Planet Tmap)S 8-83t] A&A] 28071 Z|sHE FolAHH =
PARES b=l BA8g=El, AP 719 B8 HlojHE 28
go] 7]& 750l HlsiAl AAHQL oS WEE = U2 Al
ARSI,
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4, 5te| X

HAREE 7159710 thg2] ooz =] f PAEE 5
FHE GARUEFH(EE wFouR)a B A7 A&E L.
2 Y, o] AFE2 EA Y okt SR (AL
3|54, BAEA, EAOI8EA, BEEA S)ol #ERE Ea
ST 2= dEadE ESdhe As BFoR 9+t o]
Foth, o] Q759 s FUZ o= QoP3HH, Y Fes
s 25 At 2FAUAE A R 7 SR =
Al W E2FQl oo et o224 geien], S22l oA
T FUAFEEAHCEA UFEA] 20lo] a3 A3t
EQF, EAFTER o3| Tkt FuEe] WSk Ao
Uelgew, ol mAF7Ro] met £5E A
Zpo|7H A 4= U2 nfdict.

I 9F8US =SS © o, V1€ AFEY AT =
A Bzt BA0l wet 4Rg ] gaulETo] AolsA HAd
the A, F3EA vk FAEEe] g2 Yehdu:s 3
o2 TUHLE 1BetA Kol AVF EARIG, dREeR
EA Y S =2 o) FRHEREA o wehA Z47] o 58
S4E A3 3 TR BalEFY aQlo] AdolatA v
o, 53], 524 582 $8L EAo|8alE ATAEAl
2§l(Wegener, 1994) ©|&3t0] LA (FAR) Q] F42 EX
of 719517] wigel, SHAZTEH 57T GLuETe B
20& ATEE Zlo] Fasitt £, FHE oS 283l
T o] & 7]&0] Atr= diofe 159 AH R Q13
A Kot AR EAJof|A o]FRojx]= FHFEE BHgsIedle &
4 of2go] S skt o9, o] AFelA= API 7|ut
ARE ARt EAFZE) A3 AolsiA e §2
2 YL v o R galEe At 71E AgaTl
A =5E gaEfE] 38 a2l0] o] H|Xe S AFEA
stgithe Aol ApEAdo] .
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1. MEA| WIYSE S8t T STEX SHYLYE
EtAHiSEr S YUY

FHEA|(Carbon Net—zero City)= W71 ¢ CO, &
EE THLE ARt EAZ FoHL AT(PCC,
2014). €9 §= FR(AUA)ol| wehA A= A7) 2
QoRIE AHAIZl= BRT =AY BEo] wheks WSt
= 5% 5 oUAE digals w8 9 vlEge] o8 B4eE
S AH AZo] dFEAo|t}, A sEFE BAMEHFET B
H o 23317] 3= A R 7 AL A A 54

of mety nPFHoE YAEE SR BFuA
An|kS BQIsH= Zlo] Hastct @A I Sgiofol| A LAY
= & sl &S AL St Tl AlEEhe
A 1dg T9A 'Y A FHS LIl AL H)
EAE o APgsta 9l of7)Al, AEAL 1Y A
2 GAARE NAFHESY 5] Aoke R QA &85}
o]g7] WjiEef AA| EAIEFO R QR wAujETe] S0 W
a3t o] Aol A= Ml 247 YA FOREEH AL 3=4
o2 il 8T S5 FYUATY] dauEFS
FA7] SIsiA (a9 9 22 e A gsen, A g
dlolE 54 )3 EgdjolE = ohadt Zt. WA, A8 4
HlFE 4517 fJelA 53 AR 584y BErt E
23|, 559 A 2= SK Planet Tmap Open API ZAZohy
£ 43t 27 HFAIZH07:00~09:00) B¢t 2470 BHF 5
AR oA A&A] 3EAE BAX R she 537 E 533

Open API Z2= AAZE AFAHEE AF8l7] 2ol
@ 0171, 2017), B2 258 A3t o8 FLEH
T4 ols AT AT 4= Ut 5 PHTE 525D
SHARE AEANA AlFsks AsRHA AR W 5
B2} WA 2 ol A ZF 0-D Pair FRAHZRE A3
o}, tho 2 o AAGA AFEE ARAMFS HIgoE 0
o 2] AuEE APFstg=d, oUAY A+ Alsz Al1g
T AU FeF FA7]EE whdsigint. oldf, A&Ald 555
o] e 7k, YA, dsigrts dRe] 584171 7 63.5%,
27.2%, 8.6%% A5kl HA|9] 99.3% %o kA (FELTHE,

Process Data Source and Usage Indicators

L L

1
SKT Open APL
Commuting Distance

i Registration of Car by Fuel by
Administrative District in Seoul

Seoul Metropolitan Area O/0
Car Travel O/D by
Administrative District in Seo

Figure 4. Private car carbon emission estimation method
flow
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2020), Zt B4E AR 583 555 vleS FAs, 4
qUAE T7|E ATE HEoE WFHA LHFS 4=
siglct, miA e R, AREE wFouA] A 58AL & o
9] 7|Eeo|BR, AEA] P T 58AF TE YA HAs=
SauiEFS F4517] Y8t AA| FAFE FL3, ol
A3l =T ATUKTDB)AA AlF3h= 20199 71% =3
o2} O/D 8 A2E LE5F=H, A= Wl ANgsl=
dlelele] Aol digh Aol oy} Ak, SUA = A4l 424
N FAFol L EAR = FIEEA, FHEA, AY=EEHoR
#l= 0-D Pair 5 584 £ 5254 FhFolct.

2. £8% SIS BANIEY S8R9I 24

NEA BETE BASA, EAZHESA, YEYIASS
o] TLTHEE S8 2 FHLAT 71 S o

Table 1. The variables for analysis

H3 FEFE vF=A] AFEAsIAL e ERE 712 A
A E ASEY 2o} vBluste], #4H 582 $287°
gaulEel B ASshe XS 7Iddt. AYe+ 4
EE SoiA 2Rt 5-83F AgouA] d gauEwe] B
ez, T8 WA =AY A B 7 ST EAR
o] @F3h= =AW Al AA1H B4 2l 33t
Aol 854 H @554 Fol Uk 2 o] AtelME= A&
Al HollA Exjolgo] ndER FAejo] Qli= Fakes, 7,
Ao =4O R ke FEEF T BaulEF 78T A
FE4Yo| edEths A MBI datt vl Zo| TR
of wpehr] HIEHA A0 FHE SA4do] AolsH Yehts
& BRIsh= Ao)7] o] tha (& DI} go| ®g=5 AHs)
At

FTHUTE MEA BETE o84 28 BalE 4

ol BYUSL AASY, FUTREH, YEYASY o

= EA4E

Division Variables Unit Method and source
: Carbon emissions estimates Car carbon emission estimation Open API
Dependent variable of commuting by private car ) method (Figure 4) (2020.10)
The average land price of
T —_—" residential Won Average land price by administrative
The average land price of district
commercial
Total floor area of residential Total floor area of residential MOLIT
buildings buildings by administrative district (2019)
m?* Total floor area of commercial and
Total floor area of commercial . e S
; i business buildings by administrative
and business buildings ellitrioe
Urban form .
. factors Mixed building-use - Diversity index 27
Spatial =1
structure
. (Workers + Land Area) by SK_MDIS
e Hokaay Worker;  @dministrative district (2019),
Independent m? T o pi MOLIT
variaFl)JIes Worker density squared g\ii:trrljgtr Density? by administrative (2019)
Bus accessibility Bus station in administrative district
Transport The number P T SLG (2019)
factor o o ubway station in administrative
Subway accessibility (of) district
3 global centers type (yes:1) Dummy  Dummy (Yes=1, No=0) Ség;l g}ls
Commuting network % (CBD Commuting + Total
characteristics Commuting) by administrative district
Network KTDB
factors (Inbound Traffic Volume < Outbound (2019)
Self-sufficiency % Traffic Volume) by administrative
district
o ; Open API
Average commuting time Minute  Open API (2020.10)

MOLIT: Ministry of Land, Infrastructure, and Transport
SLG: Seoul Local Goverment
SK_MDIS: Statistics Korea MicroData Integrated Service

06 ==, M5 M1E (2023)
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7L, Z47] b F7inic Adoldt ZA1 A S0 wetA
821 TalE ARkl T2 Uehdths A8 A+ (Long et
al,, 2020)% AE J1E3ldA PHFTE FA - AU A B
T FAAZHE ARS3oI TheC B UFEA B4R EX
o] §EAY 112 ¥ Ejlet NULEE ujdhs ARE FIF
3 ATE ZAAAAKEL, 2014), olof wFouiz] A7l JaF
& v|Zd}, oo o] AFoAe FALAE AU Y- G5
S4E QU9 Foz Fsioct E3h FA, A, A%, 7
B} §59] dHAS v o TPPATE AEse 83513
=), 18k Y BEXol8-2 EAo§ &R FHE(1FF
9], 2021), FHF WA AAAIE F= 7] HEeldt, o9 AT
gt 7idolAt, FAIAL 71 AFE e LEFAHALTE T2
59 Aele ZAdto](Rouwendal, 1999), FAMA U=} FA}
A U AFEE S83oit. AR AFFES =gt Yes
YHEA 9 F3o) BRI FIFE v £k 932 gelsia
A gtch, w3k, YSHEAOA AFFshs tFiF (Neuman,
2005y ¥Hgstaat viA 9 A3k HE ARE 15319
et o 2 Y EQIEAL EAIFEe} LY
£ vrgstaat A, A9E4 et sEHEYR
£ AojahA Yehdth= H(AlsEE - 954, 2021)& k7] 9
3 dummy FHE =HAAE HUSE P53 S2HEY
3 EAN A2 AA FHF ol e 2Ho 2 &
3he B AYE S WHEtaA st o, B BAIR

Top 10 Carbon Emissions Estimates by Administrative District(tCO2eq)
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o] A-tollA] AT wauEs; Y AE E8to] A&A] 424
N BTN MEA] EACR ol FILEH ] 583 T
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1,129.78, 1,740.632& Uepdth, EEHA gho| BatglEct 2
A depds AL, £44E 59 =28 F5H 584 g
HiEsko] 2A] £2811 YA e oulgitt, &, A&A Y]
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£ 37 Aol wEkA 24 Yehda gic) 449 g4
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Figure 5. Spatial distribution of carbon emission estimates
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Table 2. Top 10 carbon emissions estimates by administrative

district
Name Carbon emissions
Rank . estimates of
County Adn:ll_mst_ratwe commuting by
istrict car (tCO,eq.)
1 Dobong-gu Banghak1-dong 12,880.44
2  Eunpyeong-gu Nokbeon-dong 11,050.92
3 Dongdaemun-gu Janganl-dong 10,166.79
4 Nowon-gu Hagyel-dong 9,731.04
5 Guro-gu Gaebongl-dong 9,583.35
6 Gwanak-gu Inheon-dong 8,340.99
7  Seongdong-gu Majang-dong 7,888.39
8 Gwanak-gu Nakseongdae-dong 7,503.55
9 Jung-gu Yaksu-dong. 7,265.10
10  Guro-gu Guro3-dong 7,149.91

ShAlg FEHE EAIT QIS Gl BT OFFS 247 BEF
F UAE BaulE 2] £e oo elEgity), of
L Y=Y B4 gEEA B4 o) Aoz wuEr, o
2h, U $IA)) Fholol= §7H4 B4o) 2] th2| o
Fol(4%- 014, 2017), 018 Yok AFEHo] Baghe
AR,

Table 3. Descriptive statistics

2, 4EEMZE

1) 71EEA

R3S AAS] A ARE HEES HReR Je
BTARAE AN, ks (33 ET) o] dFolA
Y AT - AEA 471 P45 AA L9, dF=AE
A, STUIEHA BAo] BA7AY 584 5253 TavlE
FAgo] vl X = YA S YBl= Aot

FEAR WA auFY EHs F A ARE
25 AUARA, FAR UE E TR U AlEY B
7} 1,132.45, 264,724.85m’, 10,340.087/m?, 253,766,888.72
ol] BEHA= 2+ 1,743.87, 362,174.94m?, 12,132.47'8/m?,
896,219,998.152.2 HEt} EFHUAL 2 7oz eyt
o, ol= § AJES0] ARG AFE] ASE Ynlsin, =
A H REH == 33 Fol FEch

2) LB 2 2MZnt

o] dtdE AFAUAE HIFOE AFske 5T ©
2l &Rl A, AeAl 4247 AWHFNA 347 o 58
2} 3 HauE FAYE s TSR ARSI
o}, mEbA aEouA]an|et B Ee] AFEAS 5T Ay
A7oh ol AR BAIR

. : - Standard
Division Variables N Unit Mean deviatian
- Carbon emissions estimates of
Dependent variable commuting by car 424 - 113245 1,743.87
The average land price of 494 9776105 18353.45
) residential v e
Economic factor = e——— Won
e average land price o
ST 424 3549112 84,541.30
Total floor area of residential
buildings 424 2 577,838.44 286,852.50
m
Total floor area of commercial
g?rﬁn and business buildings 424 264,724.85 362,174.94
gﬁig?dre factors Mixed building-use 424 2 0.53 0.14
Lg‘:;%ﬁ’gsdent factors Worker density 424 Worker/m? 10,340.08 12,132.47
Worker density squared 424 - 253,766,888.72  896,219,998.15
Transport _ Bus accessibility 424 The number 26.31 15.08
factor Subway accessibility 424 (of) 0.69 0.82
3 global centers type (yes:1) 424 Dummy 0.21 0.41
Commuting network
Network characteristics 4 % 013 814
factors —
Self-sufficiency 424 % 1.34 5132
Average commuting time 424 Minute 41.26 13.24

08 ==, "5 M1E (2023)
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o3l AR & 9o 22on, ¥ R-squares
0.349%, 34.9%2] A& 21 glon, VIF 42 10 v|ire s
theaAAdS £45HA] ettt AR AiioAs FAs
QN F7-§ B2¢] Bt FAAZIL} YA B4 F FAA
£ O¥A A, 488 E¥x, TAR U= AlEd 2eal Yl
EQ3 B4 F3%4 o8, THEYA 84, B AL
AZE7} Fofet Aog Yt FA4E 2R Fd3AA7 =
FE 95%°1 BABE, (- FFHAR, AHYATF F T
NA7Pt 2255 7R 2FoYA £n)Fe] F76le 73
$(=54-0]34, 2013)2t AREA YT ol 71EY A
PAFNME FEAGE DA ol B4 +=338ieiE],
Yt o7 FAIAZ & A9 4F UGS =HA G
FE3H glo] A(H)2] FFHo] Uehd 2R sjAj=ct, v
of, A&A W F4-§ BA HAFAA7 AdFeE 52 A
& IR A 34T QIS 7] diEe], EEAREH =
A (EANR Y F2AE 7} Bol F(-)9 F&Fa.ele] veqt
= A0R HekEd

AZFEA B4 5 FALHE Uy § AE88= ¥t
ZF AFEE 95%, 90%4] B(+), F(-)Y FFEAE Heh =
Ao ERIEAY, FALHE AU Fol 1255 AFAY
2 FA7)50] A AYgolug, ghalE £ A(HY %
S vl ZloR wodd AE8E =3Ee £, Y, o
7, 7|5t 820 v viFo] IEFE TP w2 A9Y
< oJujgn], FALAE AUH Pt AutE= ()Y FFEA
7HUEbdT &, A2A AE 8571 5 A7 LE2A &

Table 4. Result of multiple regression

EFHAL QA YT A7 Al 34 AFE ] 7] g
o, FAY R ALA Y AE A= =A YEbden, o]
€ BaHlE %S A2APE 201e 8 A8l UM
Y A A Boussauw et al., 2012; Ewing and Cervero,
2010)] 2ot Faigh Anolct, FAR; Wk Al A=l
& 99%°01A B (+)9] FFAA7 ebet=d], THedh e gha
HiE 479 5718 Frdshe Ao uHEY, 28 7
(2013)9] Ao} AR 2R FR1E QI

HEHI B4 F, SLA2RE =479 F2ul5e 2%
3he FRUENT B4 W A=T3E 9%l = H(+)
o] JFHAE A= A2E EAHHILH, o= EHOE 3=
ToHIE0l 25 galEFe] VRS uidtt 3= o
Fof tigt Wi 5(-) FFUAR Fo5E 95%= e en,
ol 3=AIRI 7S thE vt AFoll vl3) HaulEFol ¥
= oJuigitt, ol® FTHEHT St 3= W] £
AP ALY TR B4 7108 2de et
£9] 53U FHAE 716522 U8 THA U2l AFSh=
EAIRIES IHE SHA A 11829 71318 PA| Zftell Wt
A], Bertaud(2001)2] Ae} Zo] T A FIUYEYA}
s, gauiEFo] 2 AR SAE, ol BaHlET
HEE A3 A &A1Y 3FEE SAUAE 71558E §HL
2 she tElg oA teket 187ke AFshe okt
FTATT R A HaAS AR

AL =0 P FAIEE 7 A=T3E 9%} 0%l A 72
R e, 7] 202 A (+)2] A7 e,

Division Variables B p-value VIF
\ The average land price of residential -0.084 0.096* 1.695
Economic factor - -
The average land price of commercial -0.025 0.649 1.445
Total floor area of residential buildings 0.125 0.036** 1.647
Total floor area of commercial and
Urban business buildings “Obh 0558 978
Spatial ;gtr:rt];rs Mixed building-use -0.126 0.052* 1.931
structure ;
Independent  factors Worker density -0.147 0.286 8.892
variables Worker density squared 0.376 0.006™** 8.582
Transport  Bus accessibility 0.064 0.243 1.389
factor Subway accessibility 0.031 0.562 1.299
3 global centers type (yes:1) -0.125 0.031** 1.5587
Network Commuting network characteristics 0.185 0.007%** 1.311
factors Self-sufficiency -0.243 0.003%* 2988
Average commuting time 0.115 0.060* 1.743
R-square 0.349

*p-value <0.1, *p-value <0.05, **p-value <0.01
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o= AEE7} 2 AN W TAIe] B2 AHEU B
S SEARRE ZA | AT =R (1 8A)2 FTLER L
Ao 5o T AFAA 1¢9] 7|38 d1 g0, B&
s o) Faghe 2ujrich,

FTUHOE, o] Ny BE HAH2 A YA 584
T80 ganlE AT B8RleR YEYT B4 ¢
SEASAC] o9 Ueh=AE Fske Aol ARa+
ofe] HnE F3f FAEATE Al JloiA S EAst
£ 2& sk, o)) +FEAY AoflA FelskA] ZR
A HEYIEA ] BAZY 7t GauEFel %S viA=
AL EESIT

¢

V.AE

A AAE LR 7]5ste] digh dao] wobgdl mat, A2
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A8Qde =& a7-50] AEUG. 224, 7|E £ HE
23, gaiEske] YRS =&dhs bl o], =AU R
54, 2] 20| wet gauEFo] d2A 2= A 5
2 TR o2 NBsIA| X3 AR 0] EARIT, o9, o] A+
JHe BASNTE FS st YF=A BT HES
A 54& 112514 3T AQlSe] BaulE R A= 9
e ASEANL, 78 GATE 8.osh that 2t

A, o] AFollM= Open APIE E-83199A] AAIZE 534
HE et mFHlolEE #5519 A&Al 2471 BFENAM A
& JEAOE Bl MRS AT v o BanlEge 74
3gith. @A EAAIE | aFEoklldE ot oA EA
WFEAE s Esk7] HsiA thgdt A7 3 E I U 84
g Hlolg 45 % &89 IAH = Qls) AR 97t 4
B = AAold. o] At S8 HETE FAuEF
9] 73z, EA| u|A| 2 DA SaulEgo] digt FRA
59] OJFOIAIL UA| o= I FY FESIelA SR
Hi HANYY HE22AL Aart Al3drhs Ao dA4E 2¢
sharzt AMg313Ict, Z 22 Open API AR} Zo] 754 1]
OJEl= FF EAILE ZolollM LS B8E 4 U= AlAL
L

EAl, A2Al9] 372 T3 RA At
29| Hgho] asith, FAAI AAlE 2Rt FIE =4
o] TAsht, AtiA LR 7hd- o 4] FAAE0] Hot ¥
THEAE SRS Alo|7h yehon], FBiE =402 §

100 =EA, ®ssH M1E (2023)

TUESE L7t 5855 gauE 0] S7hks Ae
2 Y o= A& FE AAR] gtz 9
g A0=2 2030 AEEUANME 7P o9 qlo] FIE =
Aol 98 Edstal glou, ol2dt gF R s wAE
< g, gt ERe FAAE 71553 dehy o
g 2§7uto] BEF 4= Qlof, EAIRIES FAA| ¢29 34
A2 7| Eohs =AY 7919 38R)7F EAE= el
Aoz Fl7] oot vHdof tg4t2e AV E F
Aol 53] s 2& 9v]stol(Burger and Meijers,
2012), ohget 87| FAHE R 4= k. wEbA, g
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7] Y e A5 SXlo] Fasit, 53|, AAEEAT A
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A9E 1854RI, AFA G AFdh= EANL 77k
FTZA2 FTEY ol oot vehs @40 sjAdd. o
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