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Analysis of the Relationship between TOD Typology and Transit Modal
Split Based on Node-Place Model for Seoul Metropolitan Area
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Abstract

This study aims to develop the typology of transit-oriented development (TOD) based on rail and rapid bus transit
networks and identify the differences in transit modal split among TOD types for the Seoul Metropolitan Area. Using cluster
analysis with features derived from node-place model and TOD 3Ds (Density, Diversity and Design), this study classifies
1,013 administrative dongs with wide-area transit access into 5 types, namely, Center, High-density, Hybrid, and Suburban
TOD types, and TAD (Transit-adjacent Development). The findings show that firstly, there is a positive correlation between
node- and place-index. However, some imbalances, particularly in the urban center, highlight the need to achieve TOD on a
metropolitan scale via continuous monitoring based on the relationship between transit networks and land-use. Secondly,
neighborhoods within the suburban TOD type exhibit greater rapid bus based accessibility, leading to a higher transit
modal split than that in TAD type. Lastly, neighborhoods categorized as TAD exhibit a lower transit modal split owing to
the combination of low transit availability and urban density. These types have contrasting levels of rail- and bus-based
accessibility and varying spatial distributions. The results emphasize that TOD can help reduce private car usage and
increase transit ridership, thereby helping achieve carbon neutrality within cities. However, given the existing transportation
and land-use conditions within the Seoul Metropolitan Area, comprehensive TOD polices that integrate both bus and rail
transit networks are required.
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T3] 583 o[ 82 £Y Wyt oz}, HHF AFH/AHE =
Aot A AYES Wil § A47Fed F2E grpt
3! 9t (Newman and Kenworthy, 1996), )2} HEe] 7159
7] sfEciele] ciFgel w582t 23t SATEA HiES
3l HAFATAIE A7 918l TODO tidt B a4 A
&2 02 A7]= 1 QlrHel5Y, 2022).

TOD= 1LF % ZAAEe 948 53l 3+28 53 ¥
oz s AT SPPee] 1A wistE A}
£ AFo|ti115-% 9], 2023). oof W=k TODS] HAAIN:= 5
FANE T3l Uephy 320 wat AdolsHA E2F &
3 fi3uE FHY w2 U= -Bicel By A=
TOD2] Al¥ 84 3DsEA] F3Fof] B ]2 4= UtHCervero
and Kockelman, 1997). gAH-2 olzjst E2]4 374S Ey)
2 TAFo] Mk Aozt iF HEHIA A
EAE S0 7MY, & 710 34 E A3 A et 43t
HhBertolini, 1996), T, ©] F 2kde] 34 #8E 0|& =
7] wiiZol| AR Y AR 2 2pe]7t WARITHBerto-
lini, 1999). webA 43221 TOD AL 9J3fxE F 549
AZPAN 2FAS ERFAE A R IF2 EA B
A 2ol Felsta, AAEN 24E WPl ol HF3}
= A°] a3}t

MEHE=AIEAAME TOD AZ24E YA} EAIA
Hhegstal Qlon # A7t oFstAl FE Gl olF Sl
U - B3 59 AR e 47 giFig oldol dFE uA=F
AZaTA SHo| Uelgton] Fauieiat 7t Sofl ot
ot QA FEo] A= UK Lee et al., 2013; Lee et al.,
2017; & 9, 2020; ©194 &, 2021). 2=U 2 JA1EA
o} giFag o8 F79] THA A A7t AYPEglon E
Aol g}t wge] 5714 TAE 12F AT-E vju|gE Aol
ZAJHA A Entt wEthE Aol Aolalr] diie],
wFlete] uhA| Ex|o]g-A|F o] AHLE|ojof sju| Y. B}
= o 2 diFes 530 2= ok 3rkVale et al.,
2018). wEpA t=AIE 24 ApAQI TOD A2 $8iA
£, 13} EX|o]82] 452M8-E Tejdh= WA TOD &
gste] 7|2 At7} B a8t}

3, TOD °l82 vj5# folAl H4E A= F49 =4
Mk AR 7vko 2 ste] A oMol 23-& F3 3thPapa
and Bertolini, 2015). AT A=A H-2 23 Q- A%
of W2 o] 7fdto] APE th3: FH - CAH LT} T EE
SAE ZAH] ZIFElolgitHE e 2], 2016), ¢1X3] A=
Fede] UA Edhe FAX G ito g Q13| Ao KA
g 7Ho| Jloy, &2k Bty W77l 338 &
U FAHAE 3l AAsIHA viA YENIE A W3t
FHEAA &, 2020). HZels 1HIFYH2AA (bus rapid
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transit, BRT)7} 552 BRT F¢AEo] 8= 5 A
7|8k TOD%: =953l Qitt, o|Ad 3 - =AHEE F4H2
2 5 AAe} B AHAS FHoR § AA7E FESIL Y
Ak o] & B 0 2 12sle TODE /433l g2 7
Z3lth, TOD: M2 AL HE7|R 7)1& digas Abla
£ Fdskh: EAolE % aEAEY SHo] 27| wjie]
(Thomas and Bertolini, 2017) 7|5 1% 9 Ex]o]§-9] ¥}
of thgt oj37} f-Ect, weba] A=Al e TOD 8493}
£ YA 7] B2 Q=ee} A HE e 5 sl Aoy
2 Y EYAY] ¥ 7 ar2istoiof 3t

ol=3t w7l uet, o] ALY FA L ASHEAHE Bt
2 394 0] dx 9 A Y EYIeL 2MA-F4 45
AE 123 TOD {33 A8k, TOD 334 s
FHEFGEY BAE FA8= Aol o]F T3l A&H=AlH
o] FAA71R] HigH M= F8E& =&31 TOD 7Y &
A &lskal, TODE 3dshe 8471 diFas o865
AHe AMo| Q=R wefstala} i}, AT AT T S
H F93A%E, BRT & Htt a5 Ex]o8-2] F3Ql
A& Y3 TOD BA| 7|2A}5 2 82 4= AU Ao},

Il. O| ¥ MeHiA &t
1. TODS} ZEH-EA 23(node—place model)

5 EAEE L (transit-oriented development,
TOD)Z vl=ollA 584 o182 AAs17] e =S Aef
o8 78Il e, Calthorpe(1993) 258 =27} Al=F=|glct,
TODE Hi5g o8 HYPBTE F51a JAHY AFH
Ql B2]o]§ NE=3ILE ol 71E dFE 7S S B
Zo]§ 9l FAEE oJnjgth(Thomas and Bertolini, 2017).
TR BAIY FEA L S8R TS AR T A R A
7hE IS5 Aolen, A= gagHe A7) g
EAARF L2 TOD7} =25t YItkels Y, 2022).

SHelE TODE A7 Hall '=7FsdasAA4 a&s)
B, T=AARRIEAE A% B, A A R o8
of #3tH, 59 HA=E Avlslal AZE Hsk= F JAA
Mg BAskstels =go] ZI4E A ATHEAE, 2010). A&
HEAIES BAHAEE 28] A4t digis 332 &9
I o, FAHE] SYA G 24T} 2B Feu| A
23S T3 AL Ut oIAH A=A AL TefE diF
nFS Qlxers 7|¥ke g ToDY AAEe] & disns 2
AHE FE08) 23 Qi AT B T A A7 =55
vzt EAI R} AAlEA] =ttt TODS) S -85t
7] S HHARE 9, 2012). & HFRT HEHTY 758 of
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Yzt 244 FHe] EXol§-S N=3slal RAISES 843t
3h= o] F838THLee et al., 2013), AEH TR EX|o] &
4 % dFus o8l 9F2 nxl= 8902 Uk(den-
sity), T/ (diversity), ‘27(design)& E&38l= TOD AYH
2] 3Ds7} Cervero and Kockelman(1997)e] 2J3] A|3t=lic,
ol&, fjFuF A4 (Distance to transit), T2 H4
(destination accessibility)Z F712F 5Ds, +~8%|(demand
management)? 17AFEI S (demography)& E33t 7Ds2
=971 A= UTHel5 Y, 2022).

TOD| THE A LF A RopollA = o]2fdt thFaE o
EQ=0] 33 X018 74| 3 AAIE EYE ¥ Bertolini
9] 284-F4 2% (node-place model)°] =453l o] &2
B2 A=Y B2 Ao dEns YEYIA 238 (node)?]
HA FAlol 0] Boluhs Ba(place)ol7| = & FHAS E
2 FhBertolini, 1996). AEH 42 "gvht B2 5234

ot w2 A =98 4 Y77 E Ushiis v, &
54L& T Aolx] 388 4= = EFol dopvt gl o
P77 vehdich, & 542 Aol mAAFA oA 9] of
T HAE b= 583 ¢ a40|cHBertolini, 1999).

AEA-F4 2P YA o3 2o A, HFRF 55
TEo| 2o B2 UM HES = Qo] 5 FAF o] 2ol
o B4, 283 FHe Jdo] BAdstE|e] EX|o]go] =5ty
H &5 AA=o] AdHkBertolini, 1999). °|AE 5%
HEFe} Exo]g9 714 F8L T8 A4l =2
TODE HELTY 28-S ¥ 58AE AAsla A&7163t
ZA] Aol 7]o4E 4= 9ltHKamruzzaman et al., 2014). 23
-4 2P o]F 522 G4 98l dFsus 283
S4% A4 54 719 AS8AIE EYE TODE 43" 4+ A
< A" S et AR el S AlFshs ol 2ot

2AA-42 2P (A D 2ol yFo| 2 EAH

S

o o2 B

E

Node 4 #
(Z337) ) /
Unsustained Stress
node (ZH)
(228 ZEN) #
s
o
Accessibility
(Z8)
F
7 ok
Vs
y Unsustained
ependenc place
& (AIE) (=22 d4) Place
» (B2

Figure 1. Node-place model (Bertolini, 1999)

x50 B4 BEA 7] BAE B3l 73S =58 5 Ak 5%
iz AFHI e BEA0) AR 43S o|F= ARl
$3e] A (stress) AHS HFAF T3 EAZE0] B
JESHE Aol F= FAA|o EEj), wh, Feite] o
(dependency) AH2 diFnE THT EARFO] BF A=
gejolt}, tiZHlS Hlold FHolM= 28T B4 BAo] A
2 EA432 o|80h #HADY E+¥ ZZ % (unsustained
node)& ZAIRE B3] A5 3ol B Adejolct, Wy,
8P| £+t% A4(unsustained place)= HEaE a0l
]3] EAZFo] Z3Hteolrt, o] A-HM A4 B4 7]
WA E F8 d5aF a0l v Do 73, EXol8 E43t
o Ha% /%, #FS ORI e 78 5= e Ak

2, TOD 33} 2 A+

TOD #%3HTOD Typology)= TOD & B7I5H7] §
3 digws 28] BT 1 799 5L E8ste] BRIt
£ Aol AAtolA F2 E-8EAch(braeva et al.,
2020). Fr83h= 7 UEE W22l ekout AR A SAdes
£ Uehd 4= lo] diFns B8 AL Ak | 783
Wo]cHRodriguez and Kang, 2020).

Tl tiFE olguda Akt 59 7IEA F
2 489 {385t 3= o8 s, 4E
- A& (2005) A5t o] gHE S 7jEoR AEE 77
B3t ohy EAjo]§ 54T AW Tiolalin, o]F¢ 9
2015} HFAR o9 E 7IE o2 AaHAS Fss)
ek, e BRisty, AEE Q020 AU - 4 T
FEE 71502 AEA IAIAS FRslste 304 Al o
€ Aol AL, o194 Q021 A&A] A3t 234
£ ez $58%, FITAAZL B AR o] 1E A
g AREsle] A it gl L 73S =S5l @
H, Lee et al.(2017) Er} ojofgt $0-S WEYste], A=
AlEe AlFTE g s dFas SHREER 584 W
FuRo) st FAl| w2t 37) §-8& =&t o] Al
A =2E 19§98 Aot Qe AR diE-E =E e
M iFiE $HREE Famt YRS Favt Fug
ek

o|AY I ZAIE de R & ATES e JAHE
M B2 FoM e At 2 £t ¥, 28y
% b BA G AETA LolA diFus 2RPEL AR S

3& 7H47] wi2ell, ofef w2t x| it ApEskE dE E
AR #7t sk, a2y o) arefshe WY SUATE
A5 Gl om (o]0t 9, 20127 HEZ 2], 2013; LA
], 2019), 3 YIS BASGAAY, dFus HIE0] ofd
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o848 7|EoNA 9] A7t U Q] =AE e s
€ A33-44 23S 8= AAEY A 54 1Y
AZHAE sk BN TOD 33t A7 &3] 2
FE A, 3] Hg 75317 8 EH-F4 BFo)
T8 oo ggHen dFuF o8 F¥E vA=
TOD A# 84 3Ds2 Ye(density), T3 (diversity), A7
(design) 5490 2 S-&=|3lh

Z7)9k= 233 S4% B34 B4 19 A4S T8
S-EXol g9 1 7 +E2 Sk <IH DI ol A
Z131S 330 =41 9 9AIRE @919 TOD A& HAj=e 5718}
+ 4771 Y= AUcHBertolini, 1999; Chorus and Berto-
lini, 2011). °l213 WL @A ol F4=Q B77} 7Fsst
Ak, AL} Ftof] oJESHA o] Pagt 71| wetk Frt
5}7] o2} HA17F A,

TEbA S ol AEH-F4 BRI A TR
A, ZHEA T FAA BRI €8 a7t A=
(Vale, 2015; Lyu et al., 2016; Vale et al., 2018; Pezeshkne-
jad et al., 2020). W2 7oA A-H 9 4 EAIS H#3)
£ W4 Bertolini(1999) 58 A& HaLste] AAst9oH
E DI} 2, AgATFeA 28H 5ol = vA T
LY (directions) ¢ YR = (frequency), F4 5490

= TOD A8t 3 U=} g s Ul 57 9 189
=9} Ex|o| §- &=} F2 e HT. T, BYPHsPIS v
7] sl A 8AE WIS A7 APER e AEH-
B Byo] Y P2 FYHAT Lyu et al.(2016)2 25
AAE 283 32H 9] #4423 AABIA 2T Vale et al. (2018)2
A2 tholo] 1S B85t

ol et SHAE o] ofH AolF Hol=A] Aste 13
2 158 BT A= FHEU. Lee et al. 2013)2 HIES
34 2IA S NI WIS 7IEeE A2 Ak FAl
W& 7Bl 2t BEX|olguRle] WAE 48t
Rodriguez and Kang(20200 744, “§%, ‘YA, F-54t 7}
A EZollA AA 2|sHE S FReEhL AR S F3
# 1 Fis 452 Aolg sk Kamruzzaman
et al.(2014)2 7188 7e] JAE 317 9f8l AATE &
A= RS #3733 AT ATES v
8 FHolA TODS Folshe A Y45 digis 88
= =t 35 29E =539 tHLee et al,, 2013; Kamru-
zzaman et al., 2014; Park et al., 2018 Rodriguez and
Kang, 2020).

Table 1. Previous studies on node-place model and TOD typology

Place-index
Studies Node-index : T Design
Density Diversity

Number of directions; frequency;
Bartalini station counts within 20 min;

proximity to motorway; car parking ) - =
(1999) : d :

capacity; number of bicycle paths; ~ Number of residents;

bicycle parking capacity number of workers
Chorus and Number of connections; type of train

Bertolini (2011) connections; proximity to CBD by rail

Multifunctionality -

Combine following index: number of

Kamruzzaman = o~ e Employment density; . ... Intersection density;
et al. (2014) directions; frequency; diversity of residential density Eanthiss divereity cul-de-sac density
services
Number of directions; frequency; : .
Vale (2015) Sation coumnts WA 20 i Pedestrian shed ratio
Number of residents; ¢ - o1 i Intersection density; length of
Lyu et al. Number of directions; frequency; number of workers foot path per acre; block size;
(2016) travel time to center walkscores; distance to jobs
and residents
Park et al. _ Population density; ’ C : .
(2018) workers density Land-use diversity Intersection density
Numnber of directions; frequency; : i
Vale et al. station counts within 20 min; g:s;ii(é“%qig?nsw'
(2018) proximity to motorway; Number of residents: . :
: R ; accessible network length
car parking availability number or workers; Functional mix ¥
; Frequency of services; number of POls Streets integration & density;
Pezeshknejad station counts within 20 min; betweenness;
et al. (2020) ' '

travel time to CBD

number of intersections
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3. 2%

TA| G FRoA 583} o8-S AdAElL BiFnG o8-S
Q8= AL 2H TOD7ZH =95 1L 9lon] w33t o)
&, AT A 24, SAFTUEA A 55 93 23] Hu
Utk =AIA 2HeflA TODE A#sl7] Ysirae diFns dl
EQ=9t Exjo]g-2] (7132l 5gto] Hasich, o] ukel A
A-3Ah BYE o|2A Ed|Z Ao} AAH A} A EAY
ASFAE 93t TOD 433t 977} &ds] Y=t ®
3 ZEA FHR| Y] EAS WSE F53] 98] Y- ook
4 % TOD A a7} 37 &&= 3lth o Yot 8 1 &
Y] 2ol S gEWo 2N TOD7t -5 ol 8o A
Azt 98-S Esigeh, 1y g ZAE dite s A4
A AT A B A AIE EU= 3 7= A9 A3
2| gokon| tjFag o] guEo|ut /gt 5o S| 3
g Alxolrt,

g, TODS HE AYATEL =] 23E F1 1Y
Holon, FUAT RS AEAlY HEAA A 3t
SR}, 2t SASES SAH Aol AdsARgo] A
oju7] miEe] A=Al S AFdeR 4+ Fart gick
i, ALHEAES FYAETO R JAHA| = AE £
Ao] A HES FIH AR st Yt o]dt 7|&E
AAE Qtgdle] Axol viA HEYIE EHoR g &
o] F g3}t

ukehA] o] A A=A Fd - EAFEL FA - Al
A FgEE de s AL 5Y L ol 8st 1HsE A
Alate] A S B8k, §8 1 SeTAlE ] 2jolE Bl
FoaN FYskE A gt ASUEAAS gieR
fFis YEHIA e 284 543 &5 B4 §42 A5
AE e, Ao} vAets £ qiFuisrte Biyes
Tefgith= FollA A ate} iAol ot

I, SEE

kA Ql AT 552 o ZTH™ 2) A=), 3, 23
-4 2¥1 TOD A¥gad LA diFus 283
(node) 543 &% 2 (place) 54, HA(design) 54
€ TSI 2 -EAT A4-B4 e s 20d
o 4, FEE8A(PCA)T A1 224 F8 TOD +
B2HE sl TOD A¥ HAHE B7RITh ofnf 71254
Fah FHER EAS 3 3 B nEAsaL, ARY-Ae
2ol Ane} HAEAFITE AR, HEFE BAREAS 5

node-place ZEE-EL TEHH 2HEH
e e SEE AR LIEILI=IN
Correlation Analysis s there a positive correlation
l ) | based on the node-place model?
TOD EFEET=YY) 2EE-AA-H SHN Dt
=3} Pﬁnmﬁcomponent CEE FHE HEA LIELET
TOD 5 How do TOD types derive with
Typology Analysis J | Mode, Place, and Design indices?
v || ZEE-NA D NN
S 02 20| LIEHLE21?
. -?-I}‘-ﬂﬁ EQE&I. Do clusters of types appear
H'Wwwm""g in the node-place model?
S
y
[asAB( | 58 210 hiEnE 2oiEgE
Verification | H| 2% 2AHEA HAIE RHOI7F LIEILI=D1
jof Typology|  Kruskal-Wallis test Are there differences in transit
modal split among TOD types?

Figure 2. An analysis process

8 7 diens sURgES AolE BAge RN 35S
AZsa TODE E31E E9lsict

2. g+ &9l

o] AT F7H HYe AL AW F7|=E EF= A&
= FoH, AI7H o= 20219S 7|F 02 55 Hlolg]
So] 7F581 2020~2022d WellA A=E 534t

TOD ¥ H5als 2835 O FHAGS B dpdes
ke 544, 4IRS BAYHE A Ao] dutA ol 317
Tk o] A7t A S R 3l A3 o] a3t F
Papg 5o A 2 125te] TS BATHE A
okct. ©, 7t PAFL] diF B (HE - Fgu - Ayes) 9%
d YRE H9E ST EN TOD 249 B ke
3e}s] scH(T™ 3 FX).

o
area)

AHSE HS0E BEH(Public transit catchmes m‘ﬁﬂr
Il 2T 3P (Rail-based catchment area) ”
B B AHEN (Rapid bus-based catchment area) £

0 AILAEH 2B (Local bus-based catchment aregl 7 § ¢

TN HEHE YHAM UK e Ny ;
(Not accessible by wide-area public fransithe

Figure 3. Catchment area as a scope of analysis
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A= JFEL v 500m=E A TAE EAAE
A2 oA A B 500m oW X Ho = Aefstar )
o, of= Y¥iHo® FU AT BEE= HololTHe] B
9], 2015). T, WA AFA 7HF0] FiL HPLEI} 2ot A
=9 22 HES A4S 4 gl BRLE 32 wErdd
28 o} g Mo] 7) AIZHS A 3H] goels Hgol Qo
2j(Daniels and Mulley, 2013), F3 == XA £ HA7}
Hwnc #7] gaeo|chZ 4 9], 2010). AF Ao A= HA
FEFEL W3 300~400m= HASHHHEZF AL - -84, 2015).
o]& ejsto] FAuiA JFUL WHE 400m, AL FEFH

7 300m = AR T zH 5 7h Aol Hhgsiairt,

=
o

3. 412

AAEH-H4 23 9 TOD 7338 o3 Agd+E8 Ed=
383 % 733 A5l 28 WeE (& 29 2ol 75513
o AEE AFEshE ¥t e 34 SHEE d3uE

Table 2. Variables for analysis

P HAR AU, BE M z-scoreR B8t
A=, ol AN 0A o] Mg S, R A
oflAf ] - 232 W AI8L] fitelt,

AEF-54L di5as d84e] nF HIEYIFeIA dut
Aol =24 Uehdth(Bertolini, 1999). & dEilES
ol g3t drht Be HHA0| =2 4= lon, dup A
Y5 o] HEfEHA o] FF = U=AE F8 A B2 AT £ 3
t}. olofl wel L3 ¥aKdirections) 42 R (frequency)
7t AgAToA FFLE BEEHUeH, o] AoME F A
£ HR YH33ch, LY 7= A FATIA 85 9
o] fiFuE HEHIE 33 =28 & U= BI85 +,

PUIEE BE A5 4 2PATE HY 7802 §4t
Foict,

o, o] F AEE= 2847 9 A2 9 o)zt n=R] ¢7] of
ol AP gFolM = a2 54 AR Yo =28 = e 99
Mg W] Z3elAHVale et al., 2018), =4 HAREE
A AA g rastgtHPezeshknejad et al., 2020; Rodriguez

Fo

Variables Unit Explanation Source**
SIS 4 . o
AT Lo A: Number-;f count Basedon transit network within transit catchment IETSISJé((%%%%))
MLH‘,:H"; " directions area in Dongs (administrative districts), The ‘number o, " (2022)
Rail R; id of directions' is the count of Dongs accessible by F
e busi p osyIE transit. The 'frequency of services' is the total sum (2021)
Node-index | ocal bus Frequency of count ©ofthe avgraﬁe gauly frequencies of available Gyeonggi
services services in the Dongs. (2022)
SAMX| HM7H2] - Straight distance from the centroid of Dong to that
Distance to CBD of dong within CBD in Seoul.
Qi
: person i i oy .
Population Statistics of 100m grid units and transit catchment
EAR areas were combined and aggregated.
e o - SGIS (2021
Density g U2 person : (2021)
Population density Jkm?  The aggregated population and workers were
AHA-E4 g calculated by dividing them by the transit
Place-index NUCERS ‘ person - catchment area.
Workers density /km?
EXo|gEs= _ Entropy index by ratio of residential, commercial,
lot Land-use mix and office from uses of buildings.
o0, 2o CiniX 1| _ o EAIS (2021)
Diversity Saﬁii oo li . _ Ratio of floor area for each use of residential,
by use commercial, and business.
AMAES WAR U count  Number of intersections by the transit catchment MOIS
Design-index  Intersection density /km?  area (km?).
[(HEpE AI:.|-_=|,I_I: = : H 3
Izus +HEYE _ The proportion of bus, rail, and subway traffic to the KTDB (2020)

Transit modal split

total O/D traffic was calculated **

* Density variables were created separately for transit (whole of modes), rail, and rapid bus.

** NSDI(Z7F87FEHE 2 National Spatial Data Infrastructure Portal), KTDB(=Z7+:SDB, Korea Transport DataBase), SGIS(SAHIXI2IHEAlH| 4, Statistical
Geographic Information Service from Statistics, Korea), EAIS(Zi%0|0/&] 212714, Electronic Architectural Adminstration Information System from Minis-
try of Land, Infrastructure and Transport, Korea), MOIS(F47 [N X[ MH|4, Road data from Ministry of the Interior and Safety, Korea)

*x | Jsing the Passenger Travel Surveys(? IEEE3ZFEA) from KTDB.
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and Kang, 2020). 3FA|¥F AR 719 22 A7F 9 A=
M Alo] Afshe =2 Xol2 Q8] Atkg4|e] Bus)
7] wigoll SHA A4 E WrE Hsigict. ohet, A2
EAEe falistz Q] tho] F4A|7F A5t AR pAwrc
H o] FHAAAE AAISEL ATHAIEH €], 2022), A &=
Al ZHRlof|A 71 getet S Aloln theeo] FaE et
7F AFEE A 34 712 AAAYE AAE31elT

Fa-EAL tiF5us 2EYY FAX YA doht gal o
FLFo] dord 5= Y=A UEiH (Bertolini, 1999), TOD
A a4 3Ds F U= ohofd T do] Jlok, wepA UEe]
£ YA Park et al., 2018; Vale et al., 2018; Rodriguez
and Kang, 2020)9] 235 225t AFUE} NFUEE AL
315t E3, AT 7te] . AjolE WHFE] ATk Qs
o FARE 7L, diFnsreE 9% W 2 A}
o|E HHg3l] Y3l disaE FFY, A I, FOH2 9
FHEoR o] ARE3Igl, T 182 AREs] 913
100m AAF &9je] AR sy FFES 2UHA
o, Z27} I ZA0l o3l AeE BeE BA] 93 |
2 7FsA1E A-8stalt

gddY e AdeTd FAAGE 7€ sAY
(Chorus and Bertolini, 2011) A -4 - 459 4k 2
FEEE BH7I1ES 28T 4 Uch(Park et al., 2018; Rodri-
guez and Kang, 2020). 318, 9AH 5 tisnF 2249 ¢

A At o 2 A4} AR I EA S 20 glon, 933
TR} 7)5-E BAATE T2 840|tHASE 2, 2020). WehAl
o] A= FA A - AT vleo] e =ART S
F5t7] Slsl FA - - 47 S AUF| TOE EXolEE
=S ARSI, HE 8= S-S WHgEl] 913 8= dd
2] HlE&E F718I, B0 88 UVHAC R ANEHE
AEZ(entropy) A5E 88319 4 (N3} Zo| AAEIEe
o, 00l 77hesE tFdo] R 19 7S 4=t &

2o} 93-S Uebdth(Park et al., 2018).
—é £k] ¥ 8 XIn (854S H]2) o
Entropy = &)

K. 859 &5 7

TOD A&84 5 AA-54& uhgstr] A3 AgaTelA
fie 289 aAZUES Jsigltt, RARYE} S5
5 FHESEN AR 550] B2 EAFEHE ded 23
g PR 5 $49 71202 FaEo] wiAlE AL Al %
£=7F AfSe 237} glon] qiFus o8-S S = 3

cHAEE 9], 2013),

T, 2244-54L dis ey A4 I AwE
2 FA50 T, U ke Ejshe F4-E4 34 A2
A-E4 W4E FEgo 24 TOD AP84 3Ds2 dAI5I
o}, o, TOD Aga4e] 84% 5Dse} 7Dst= Mol E31814]
okt o] Aol B3jo] ARA-F4 o 7|23 A5
Aol 24& F1L 917] "2elt}, 53] 5Ds9] tsnd 231
EAR] AL o] A rAAA Y] A-H EAIT A4 B4
TAE Aoj=z A efatict,

npAjeko 2§53} A5 I M= T3 SHAAe £33 7t
atolg ERIEE7] $J8l 71EH 5 FFRAL ARE Egdte] A
T U AE SHREES ARSI

4. 2N 2¥

1) 23 4 HA E4 7H4EEN

BHP-A P S U o R qisus AP B4 &F
o] 4 7o) AmAgo] gleAl #lsh] Sl Hol At
124 (Pearson’s correlation analysis)& $=3¥3}9ict, o] 7|2
T ¥ Zholl 39 ABEA7 SeA SAESE Elsie
Holn, ZAY-FA 2F A AN F=2 EEEHUYG
(Pezeshknejad et al., 2020). AEAS HAAIY o 24H-5
it 4-E4 0 TR S E 4 FE3t] RURC=H A
Z o2 el sleAl stz sieit. Wag Sehe
AollA= Afeke W Agonty 5 750 HFS 4
A5ich(Vale, 2015).

2) TOD 83}

A 4854 (Principal Component Analysis, PCA)&
TR ol tEFANE SolHA A= A71E 40 3
U= FAsto] U] 20} ou| S of3fsl] ol F
FEENS AR Aol Ut S Fifeuie AgHde
ol SHAQ ATHTEE =&, o3 AYHAE T
AT} 84 golslA k= FAIZ I eIl 5, 2015). TOD
F33 B AYPAFIME FHREA 9 8AEAHS 2R
A 9] A3l dAE 831 HLyu et al., 2016; Rodriguez and
Kang, 2020).

o, ESH FAES 7I8oR R3S HAEIT
Vale(2015), Lyu et al.(2016)2] ¥+ Zatste], 91414 23
A (hierarchical cluster analysis)}& AF8-3F5It}, 91412 L&
AL 2z 2E WEAE NE FHOE 734 21 H AT
FEE 7€ m Bote WYL, o] FATe] EE 7R
e YHESEwing and Park, 2020). 3, o] B 23
75 AA%E 5 7] WhEZol(Lyu et al., 2016) NbClustE &

Journal of Korea Planning Association Vol.58, No.4 (2023) 125



o= 152-015Y

83t 24 2 & S48} NbClust:= #3 8 24
sh7] $igt 3070e] QA AFeh, 2 et 23
£ 59 A9 +4 5 =&3h= 54 d7]1A¢]tHCharrad
et al., 2014),

3) REs HS

=2H F9E5S AT S8 BAREA S st Aav)
AL WSS ofo} vl RR WS ARGEl9IT) BARRY
2 2 37 ol4ke] A 7holl A&4Y FEH] Fou|3t o]
£ 2I5}7] Siet 7HoltHA -5, 2014). TODH3 1t 53k}
= ZpolE ERIsl] el EAHEAS AMEEE Rodriguez and
Kang(2020)°] 475 Fastqiet. &, TODS 522 diFis
o] o] §-g w9l gN FIHoF 58A FHE A3k Ao
7] goll(0]5d, 2022), o] At FHHHEe] Aulrt Fastct
= wsle] gy SHREES F45UsE st

Table 3. Descriptive statistics

V. 24z
1. 71=8H { d2EY

Aretst7] A M) 7|2 AR (E DI At AR B
Fou A Qo] 23k B FR F5T At A=A AL
1, 13170 BHE FolA 18715 A et 1,013712 A=A}, Al
WHAE f-UsHA ‘G5 HNA 028 Usston, Aae] R
off & ¥ |7 Y= A o® wrE| Qi)

© W z-score F3LE FHglom AEAS 9l8 23
-840 F2-842 47 319 M-ES TY 715X el
2 FYstach gojd AEA A f-ol4E 0.01014 AA
F710.57302 yeht, 2AH-547 Fa-84 ol DY
ABEAZE U, ol 2EA-F4 EF (Bertolini, 19900 &
7ste] AR AB Aot PR)sh= Aoln], wF(AEH)
I} EXJo| g2 0] Ao 28-S SRR

AAH-SAGH) T F2-54H) == A 9% 2

Variables (N=1,013) Unit Min Max Mean SD
) Number of directions count 0 519 118 101
Rail based network
Frequency of services count 0 2,564 468 453
_ Number of directions count 0 378 47 48
) Rapid bus based network -
Node-index Frequency of services count 0 3678 259 414
Number of directions count 0 424 118 701
Local bus based network -
Frequency of services count 0 8,463 1,470 1,105
Distance to CBD km 0 67 19.5 147
Population person 2352 127162 21,645 13,783
Transit Workers person 1739 178043 11,070 15,890
catchment > =
area* Population density person/knm? 1549 48,651 17,056 11,207
Workers density person/km? 499 121,421 7,923 10,385
Population person 0 41,052 7,655 7,666
‘ Rail based Workers person 0 148819 5,551 12,246
Density catchment : -
area Population density person/km? 0 54,779 15,509 12,755
) Workers density person/km? 0 123057 9,131 12,469
Place-index .
Population person 0 91,983 12616 12,788
Rapid bus
based Workers person 0 166211 6,370 12,871
:féghmem Population density ~ person/km? 0 62329 1,374 11613
Workers density person/km? 0 123459 8017 12,674
Land-use mix 0.068 0997 0.786 0.149
o Residential Ratio 0 0.985 0.176 0.145
Diversity - -
Commercial Ratio 0.002 0963 0113 0.072
Office Ratio 0 0.983 0418 0222
Design-index  Intersection Density count/km? 5.862 2853 431 480

*The Transit catchment area was calculated to include railways, rapid buses, and local buses.
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= 0.573051x + 4e-16
2 R=0573

Node index

4 6

0

2
Place index

Figure 4. Node-place model results

o, 4% g4ile 71522 HE5h Bertolini(1999)2] ol
A B2 BTl fAIE F¥2 olFAL e, S
Al (stress) FEO2 248 U7 24 9 9510 A ¢-A EHF
< o|FE YTl At T, YA FAAIE VIEoR &
3 Reusser et al. (2008)2] ®H A b5t 455 tfZpAdat 5
Al Hashd AA 9 S BT = At FAA0] TEL
25E -S40 HFHO| o o= AHH R tFuF
suol B8l EARES BTt w2 A4S Uehdc &, EA|
H AofA] tfFiF2 S5l o ool Bart glee 9yl
it

@, 455 tiZAl0] B9 71802 ARE7|Y 28] ARt
Alo] disf EFFEsEE, AUBAE skt A A <
FAleh QR SR 2] e S BRI Mol 297 ot
Heh oS 017] H8f vhe Hold 2A R4S 58 733
g AAIBIA

2. TOD #3st At

TREA | A FAHEEA(PCAIE AAIEH ZEe] AeE
4890t 71olA 7]E(Kaiser rule)®] whet ZR9 1&gk
(sums of squared loadings)®] 132t} & 40| 67]0] 2= 67)2]
FHES FE0GT EF, TR A WS 71| A7}
ERIE 7] whie]l, W= ko] ShAo] 9l o E83hs Akt
3] 4 (oblique rotation) % 3h4¢1l £E2]W(oblimin) B2 28
Sttt BAAT, FAEC] HAQ T1%E A5, Sx(fit
based upon of diagonal values)i= 0,955t 30 A7t F2
Aoz W,

A W7t ZF TR duht AAA FREE ARl
A gt (factor loading) o= SIS &= 9lom HAil:= (& $¢

2}, A kS| Aigho] 0,45t IH G AR %t
E@eh(Field et al., 2012). ©] 71&) w2t B4ES £

92 12 FARA W 18U} BE W AR 2e HE
W A A0 =4 HIAI T TRIE e, JE 32 <

BHE ¥, A8 4o FGu2 FRE W, AR 5
2ol e W, A 62 FEEH HY W .
371 A W9l v} 3257 oat AA| M7} ofn|sial
e Uil wet 59 Z2os AE, 3, i e A=
£ THOE 3= 71417 2] disa S AAE vHEsi, AR
4= B2 QIEHRE FHOR 3= FoHA JAE TSt o
o, ol A=Al B s EAA A e S42 ¥
4z} g A 4o F2T} dolehA RSl )l
ofm|gict,

6719 FHE2 e 558 AulE ihgste 1g E4,
2T 54, 7= B4, JouA By, AT B4, &=
=3 54ow gPsisinh 671l 54 Higt AP factor
score) & 7102 FAEAS S5 A A FE =
=317] 98] 28 A2 A9 ward. D2 ¥ ©E
NbClusts AAI3HTE, 3071419 lEj2of o3t oA o] 3]
(majority rule)ollA] 3709 3 471 =&=H AL, 3
TE D index?] ¥3} FA o] 25t A2 o= Fot 75
(significant knee)} 5719 #3 +2 SRI=H Yt o] A= ot
¥t 43 7t nlaE Fl TODY] AAYE W7letaal sk &
A& GAs7] 3l 5719 2 45 S, ward. D2 W
Hol W2 HAA FAEAS AAEH. olofl bk AEiEA]
A9 PAFS 719 TOD §3 2= ERatgler, 3714 £
O} 7|2SAF2 (AH », (E 5 ZTh

1) REE S EM

47 TODHRE D& ¥ 1§ S R dyd= 9 ¢
TR EA0lA SR1E 4= A% 1854A19) B 23 g,
ERE, Aol FAMA F FHAA iF FEAo] W ¥ ¥
3 B2 AwEE 2040 ASEA7|2A R0 AE 3 EHE
Esial glom, thofdt A RS B8] 3R 9 qHES
APEe AYPdet FRRITHAEE 9, 2020; HAA - ol7],
20215 A1eHd 9], 2002). 2=y FA-7HEHEH-AE § AR %
AF4T A9F4H0] F4A TODZE E5=dded], ol 18 &
AR ohufE Mol FAu A Ao vigd A= e,

Y%= TOD(R-B 2= A&A9 vlFo] o #2149, A
AR A= S0 A s st gtk B -3l B8
AR B4 dfjv] I EE SA40] 7MY o 31 ST
ZH A E HEL QU 3HE, Aot A 7Rk 3 3
22 FAR, BouA F2AL Wk ol e ARE A
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Table 4. Principal component analysis results (factor loading)

Factor 1 Factor2 Factor3 Factor4  Factor5 Factor6
Vaciables g nE opgs  FAMA b ! BrEg
Employment  Transit Pop. Rapidbus Population Land-use
density mix
- Number of directions 0.09 0.81 -0.06 -0.02 0.02 -0.04
Rail based network .
Frequency of services 013 0.85 -0.05 0.04 0.01 -0.02
Rapid bus based Number of directions 0.05 0.10 0.01 0.90 0.07 0.02
Imi network Frequency of services 0.11 0.14 -0.06 0.86 0.00 0.03
Local bus based Number of directions 0.09 0.77 0.07 0.31 -0.05 -0.06
network Frequency of services 0.1 069 0.08 029 0.02 -0.08
Distance to CBD -0.03 075 0.09 -0.1 -0.19 -0.06
Population -0.01 0.03 0.06 -0.03 092 -0.05
Transit Workers 09 -0.02 -0.21 -0.03 0.22 -0.01
catchment - :
area Population density -0.01 0.16 0.83 -0.16 0.03 0.07
Workers density 0.88 0.08 0.15 -0.02 -0.18 -0.05
Population 0.1 0.49 0.29 -0.17 0.51 0.05
 Railbased  workers 09 0.12 -0.08 -0.01 0.05 0.04
Density catchment -
area Population density 0.01 0.29 0.69 -024 0.14 0.06
Place- Workers density 0.85 0.08 017 -0.00 -0.14 -0.04
index Population 0.07 -027 0.11 0.30 072 -0.06
Rapid bus
based Workers 0.80 -0.08 -0.13 0.19 0.19 0.00
:fé;hme”t Population density 0.04 -0.24 0.86 0.25 0.09 -0.02
Workers density 0.80 -0.02 020 0.11 -0.75 -0.06
Land-use mix 0.06 0.03 -0.16 -0.24 0.31 0.50
£ Residential ratio -0.11 0.00 017 0.17 0.1 0.70
Diversity - -
Commercial ratio 017 -0.23 -0.09 -0.03 -0.14 0.64
Office ratio 0.07 -0.03 -0.06 -0.01 014 -0.89
Design-index Intersection density 0.02 0.28 0.38 -0.22 -0.33 -0.30

Note: Rotation method: Oblimin; Fit based upon off diagonal values: 0.98; Proportion Var. 0.77

= 52 A0 WAL /AZHISL BAAE H24ol
e AL A9 B0 B 45 9t

3 TOD(H 3= A=k} Fodu|iof ofgt H2Ae] 7
§HA Yehtbs 380t 28 542 RARE =}
2 E4o] - Eom 23 EAA 7HE & H4E UE
Wz Qlct, Hok- e 5 A Y vt FFEA g2 A
BollA] A7HR7F 248 &, =4o R0 FaE s ¢
3 Fgui Azt FF3 Ao R whEh AA7ER] 2AJo] WA 2
5L FRA BHAHE QzekE sk BAIRY igo] A
SHEAIEY] TR oA L¥tAo|97] dEo|cHH S 2,
2016).

Me&A] AGol= E3Hg TODR £579 A Fo| A - 314 -4
o 1o -7 RIE - B A1 5 o BE3 ol XA -9
FHE- BT T 1A A ggF FAHA Mo] HFE=

128 "2EAE, FssH M4Z (2023)

ARold, Qo] EAlaGERY KRR [C7F FAUE
7357t gk, o]gt A G A2A] YolA 5414 7152 314
A, n&Eate B2 FuA wFo) A AT e
202 ek

3, iR 17] Al=Aet 53] 1 uiE Ado] EFF
TODel =T 17] A=Al YA - B4 - 2hAd § 3
Azt AA o YA, AHFE Hold v E QL s
52| 23 glo] Wizt Fx=9] g7 sfto] AP QrH T 2
7, 2013), ol2jEt A QL AEES s3] YA FH LR o]
Ak, =R E F4o2 fuhE 2]9o)7] o] FfmA7)
FgH ez B4 Yt

W9JE TODHS 4= thet E3o] A=< o] Lyttt
7= ofgth, A% E QUE B4 4 3 Aoz vt
ARk, 7MY BEAo 2 Aw FHI AFUES UA] R A
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TOD 28 (TOD Types)

=2/Al TOD (Center TOD) (N=20)

TYE TOD (High-density TOD) (N=354)
=84 TOD (Hybrid TOD) (N=141)

1W9IE TOD (Suburban TOD) (N=331)
 TAD(Transit-adjacent Development) (N=167)

[ 39 Usus S AN 22 A

(Not accessible by wide-area public transit) (N=118)
LA

g %
{Z‘j ? rﬂ(\k.

e

] 10 20 km
| I TR |
N
Sangwon-d

Figure 5. Spatial distribution of TOD types

Table 5. Descriptive statistics; Mean (SD)

Types . Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor6
mployment Transit Pop.density Rapidbus  Population Land-use mix
ZAIX| TOD Center TOD (N=20)  4.82(255) 162(1.06) -059(0.91) 3.06(256) 003(1.35 -0.24(0.96)
1= TOD High-density TOD  (N=354) 0.14(0.82) 0.80(0.84) 074(082) -055(0.80) -0.27(0.80) -0.34(0.80)
=813 TOD Hybrid TOD (N=141) -0.24(0.33) -0.27(063) 066(0.69) 035(067) 030(0.73) 1.04(0.70)
W2|E TOD Suburban TOD (N=331) -0.09(0.59) -042(0.73) -049(0.58) 039(0.75) 046(1.19) -047(0.82)
TAD (N=167) -0.48(0.14) -0.84(0.50) -1.09(0.50) -0.29(0.50) -0.60(0.49) 0.80(0.78)

O 2= AFo| the EH | Ut ol ARES T
% TODO] vl8) QFU=7} Robx 1Y TODE 27d AL
= gebd, ', E99 TODS} vR7A| 2 wely TODE
Fu A Aol wA Uebdt ols A=rt 3aE AR &
I QI E3 EA|N FuAv) B3 2]90] I ERE
RO gt

TAD(+¥ 52 7t 182 S=ETS Al fsha Be 5%
g4 &(-)9 H+=2 TODS HdHe B¥E EAUt.
TAD(transit-adjacent development}= F=AFEN7} §F52] 0] 7]
%o A7RR|7E FojA lojM B B thFago] Mgk ol]

now

42 EALE ©Ju]3ith(Renne, 2009). ©] F-3¢] &3 E 3
B0 734 ulof|M TADF S22k B3 o= it
A7 AdEe] FEoIAY LAY, AAd=A|A|Ho] 23t
7] wj2olct. SHA% TAD #3832 A= Ex Fgus Qe
7+ Z50lA itk AollA FF 12y TODE AT 7Fs4dol
Utk 53] LA M A A2 FF dsus 22
THOE LS JPL < U= FAA TODZE F71d 4 Sl
HEH 02 37] AEA] 7] AP T glen] TAD 3 &
She B A 1A 52 A o] ol gt

A lA A2l FE BE= (IF 59 D4 99
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Bl 218 4 glom, FoHES} ol BT EAf5}A) gt
RS AR AE SRR 058 4 Gl A% ek
o}, o] Lee et al QUM HE QS FlEoR E3E
9] ek o Fobal Wglolui, ALThEANY HES] 29
Ao} el 27k Hes gl o] W Anh & 4 ek,

2) ZEEEA D] H|mEN

09 8-S AER-F4 2y #4835 A (O™ o
Zt, o/l FHES Ed2 433kt A AMFT A4 54
o] FA NN E Fou|3t 27 S Hol= Ao wetEt &
A2 TOD7} 7V 2 AHA-SA4T F4-54 A4S et
o] 2A3cte] A (stress) Aol EESRAL Qlok, ThEo® 2
438 #AY2 1YE TOD, £84 TOD, 123 TODo|H

Hoehyeon-dong
- yeong-dong

5.0

Place-index mean

eoksam 1-dong™

Namyeong-dong_ -
s) e

Jungnim-dong Z
e Yegui-dong

M3

o ®Yepksam 2-dong

sinjung-dong

= Xapul 8poN &

=

O Node-index mean

-2.5 0.0 25 5.0 75
Place index
u (1. Center TOD C4. Suburban TOD
o (C2. High-density TOD + C5. TAD
£ C3. Hybrid TOD

Figure 6. TOD types on node-place model

Table 6. Unsustained nodes and places (top 10 Dongs)

Unsustained nodes  Dist.  Unsustained places Dist.

HEE Namyeong 334 09E  Yeou 253
ggis  Hoehyeon 291 4E3  Sinjung 2.29
=25 Jungnim 226 7HHE  Gasan 221

2
>_
]
01

Y25  Yangjae2 1.76 Yeoksam2  1.80

&5 Jangchung 1.75  HAGS Jamsile 1.79
QIS Anam 174 2H25 Munjeong2 1.77
£31& Dogokl 173 S Sampyeong 1.76
24128 Changsin2 169 415 Yeoksaml — 1.71
42 Shinchon 168 H0]25 Bangi2 1.71
EX|2E Euljiro 167 =%2& Nonhyeon2 1.67

Note: Dist. is the Euclidean distance between the coordinates of the Dong
(administrative district) and the 45-degree diagonal on Figure 6.
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TAD f+3°| 7F¢ Htt,

AUE TODE 284 9 B4 S4 Aot i B+t ol
olt}, ¥HH, WeF TOD= A4F3] w4t S, o= 31t
2| F3Eo|A] thekRt 2| oo ZAE Ao SIH e} |7,
TAD 432 dA& v e Folut M F 5352
%) -34% 5 4§ G Bt oo 2FAH-54S Yehln
o] 3% TOD FA o] = Aoz F7Hee

AR 45 A Kol B2t FFE o|RANL YR &
FHS o|F= FAFo| FRIFET, ol iFt FFFS 5] 9
3 AT} A4 2427 Bt ol 2R AdE el A9 107 FE
& 45 tZrAate] Az 7jEo &2 Udste] GE o= A5t
Aot 48 2484 (unsustained nodes)2 H51LE 55°f Hl
3 EAEo] 223 A, Et¥ B(unsustained places)=
WFuF 3ol vl3l eAl@Eo] Ml AakS vehdtt

olgfgt 7IEel wef, HolF - ASE 7HHE - A42E - FH6E
o< 3 AHe diFE Fael o AT ZoR AuEm
2 A 3= BE3AY F4A TODO 23t o] i}, vt
W, 395 A8 THE Y A5 s w229
1 a0l vlsl] FL-E4 A7t Dot 5 7 7540l
U= Ao wdEY, 53] FHE SAREY AF o194 ¢
Q0219 ArlA 7ol w2 2o g B gy, Y-
TS v e g & Y4 BYAE Fshs 2t
L&E o frojujsiriar HoE,

. a0 ME +THEEES X10]

83} 2t A4 FAElE duAel e BFE)
A3, 7% T TEEEES Aol sk 2AEAE 1Fs}
Ak, A (1 D 2ol AT 9%l 4 2] 24} g T2
ZE AAsle] A¥e AnEged), deis FEEEEC] F
AR TODOIA 7F8 %31 TADOIA 7V Wiet, 288-34a
B2ZY 239 wAo] net diFnd FHEEEdME A3
FA7F LERero] e

AFE] 2-9=1 7% (Shapiro-Wilk test) 43§ 23} U7 {32
B3] FHEEE mEA| ot FAREA Y 7HEE THEsHA|
XS mEbA v RSA EAREA e e aeAg-ge A
27 (Kruskal-Wallis test) AA3Hg 00 Ak (& 7)3} 2,
7ol Al 406.88, AHfeE 4, FAFES 0.0580} 2eos
AdE o2 TOD #% ] fieis ;aaeEsdd $A%e=
ol 2le]7} AT

ojAl i £3 A dFLE TIEEES vlwsly] A3 At
FH74oz 25 =Y (Bonferron) Rl 212 @ A% (Dunn’s
testh AAISI o k= (& 73 2t F4HA ToDS Y
= TOD 7] BlE ALf3t B v]al oA FAZ o= {9
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Figure 7. Results of transit modal split

Table 7. Results of Kruskal-Wallis test and Post-Hoc Dunn's

test
Differences in High- X
Aoy e s
split TOD
High-density 2.308
TOD (0.105)
- 5416 7.667
HybridTOD  4000%  (0.000%
7.195 14.728 3.606
SuburbanTOD  y 5004 (0.000%  (0.002%)
TAD 9.118 17.330 7.550 5276
(0.000%) (0.000% (0.000% (0.000%)
Kruskal-Wallis X?=406.876, df=4,
rank sum test p-value=0.000
*p<.05
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