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Abstract

Streets play a vital role as public spaces that facilitate social activities, and effective street connectivity enhances
permeability, creating a “place” for social interactions beyond mere movement. The Complete Streets policy, which focuses
on prioritizing pedestrian activities, is widely promoted. Although South Korea's planning direction for the 3rd new town
aims to make street space the core of urban life, similar to the Complete Streets concept, it lacks detailed standards. This
study compares and analyzes street connectivity in Korean new towns by examining the characteristics of connectivity
measurement methods, which vary across urban, transportation, and architecture fields. The study uses UN-Habitat's
recommended metrics: street density of 20 km/km? intersection density of 100 int/km? and intersection distance of 85 m.
The findings show that the street density in the 2nd and 3rd new towns is approximately 60% of UN-Habitat's standards,
with the 3rd new towns showing increased connectivity through the use of green streets and public walking paths. In
contrast, the 1st Bundang new town achieved about 90% of the standard. Based on these findings, the study suggests
enhancing street connectivity in the current 3rd new town plan and advocates for the inclusion of a street connectivity

density concept in urban and district unit planning standards.
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7t2(Street)= A L2 TA, AU 2, AHE HHo|
2= Al 71R] E93] Q39| ddolloyt A F49 A
glo] JFEUH BHYFE AlHE AXH EFE A 7IRE
E&(road)9t EJ31LA; 3= SAY LR sl nF, 27,
459 Yo 7t2E A%k 84 A £EEHI0
(Marshall et al_, 2005),

7I2E T2 AR A 52 5= $a% 8407 o
woll, Aol Sofet =A] F3He shte] TRl oA vzt
Ho Rth= Q4o woAHA, 7I2E e ARFES] ARjE A
57 shE A "Ehs A9l 22712 (Complete Streets)
o] =L YrHGregg and Hess, 2017). A& ¢+ e T
Al(Walkable City),” ‘15% %=Al(15-minutes City) 5 AF& &
Fohs EAAIRA HE B3 AR T4 712E FRA8KL 3
o 712E 015 R E5E He 53 dol ARE 259

+ 0] =22 202305 ASARER A7 ma (0] st AEUS.
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dojus HFEE B WARAY A8E IHARE 4,
2015),

By AEE 3 333 SHoA 7R dAHE 58
g 842 dPA Qi 72 A FAol FoH olF A=} ek
A3l 2R BE 7IRE o835z AFEA F=E AgHol
@Wo| Fox|al, EFo| 2o A|ZAQ FEdo| I woHA
TR WAE B7] AR AL A8 4= Sl AR E A wetd
4= QchAobe - 73St 2024 Carmona et al,, 2003), ©]o] o
2}, ofg] Adls EAIEA IR A8 S AEE 7= A YA}
Ui E= 7H2 AA 2 (street connectivity guide) &
obA3}al 9JtHWasatch Front Regional Council, 2017; IPR
Praha, 2016).

SEA|GE, A FFFCEA 0 ZtEAAA ol gt Jid ) B
7H digt g5 vlEsich 72 dddoleke &8 AMSe
7|& QT2 BA, o] @52 wEA B B A5 B3
ox¢] 7tz dgoleh=s AIE 2L itk wFA WA
7IEAAAL olFaEA o 7IRIEl AT R 11 ofFol
Y& Y= E Yuisial, A=F BHNAY 7[2dE8L 3¢
=20 7I8Ele g X3o] OE AHERRE HIeP] 4%
g uisial e}, 3, F BH B Ao gk 17k &
% (human scale) 7i'g ] Ao Eo] Sl= HAIE 2L Qlct,

A F4l9] Hain Agg7ko 2 A9 7t Ad oAl U7t
2 A% (human scale)’t 831}, dl& 50, AFRES EAF
7ol A F-& Yol HoA=A] wofs}7] ofrial =7 uf F£2g
& =717] "ol 712379 AR AR F88HHCar-
mona et al., 2003), Gehl(2010)°] W21, Q17H4 A= F sht
QA Aol B84 2A7F Slsdl, oF 100m7tH dol7hd
Ae] A AT 4 §laL, BAF LR 50~75m HE7HA| 7}
QA = Sl HHA AT}, Aj2H] QA A E dojA= H|dd
744 712992 AFEoA 8¢k f057] wiZel, Hayat A
Zo| F771%50] WolA|aL, FF W2 F1to] == A7 Btk

olo] w2}, UN-Habitat(2013)= EA] A8 (livability) ] &
8% 842 A 72 QAL AYslaL, A7HE A SH9 37t
2 B3-S 1% 7t UE(street density)?} RAE W=
(intersection density) 5 "d%=(density) 7182} 712444 &
A EE AAEFST

weba], 2 A A EluztolA] de] AMBE AL Rl aE
Hofel A5 Fofe] 72 Ad/449] AREY dy FHAE L F
8laL, Yot} QI7HA Hzof 7]RIgH A] fofe] YWEr|Ht 712
A4/ 3w} vl alskala} gh,

theo®, oAl Aui Ye7|vt 7F2 Q44 A|#E o83}
o] AgZ o= vrEoldl eyt AAZIRIES] 7= AN 354
of Al 2-g5to] EAIAZof|e] FOlE EEsIaLA; gt FAIA
O =, 19908 d] = AAZRQ] ikt £, 1231 20208

36 rZEAE, Hs9H M7E (2024)

o = AAZERQ) F T 13 51 A2 B4 e
stk 712944 S8E AR AR, 7149 AATHRE &
AEZEM (Open Street Map, OSM)Z+ A E=e| o] 7}
2 o8 E ARSI, AY $YU AATH = AR EEE AN
stoct,

I, 0|2 & M7 TF
1. 7I2HZY: 0I5, BY, J2|0 ¥S

722 o7 71| 715& Al 2L Sl EAIY 3557
ojct, 7I2=> A EA 715024, A o] 71Ee] H
£ EAY 42 YEYIoIR EAQ 7] EAQ FFAuIA Al
& AA3= HEYA ol

729 5 B 7152 AHEA ou|2A, AR e A5E)
43 489 4] 840|3, o]= F7He| B =9 kY
9 712 447 BEl - fAL 22 To] Qlof FFF ez}
2 Bstreet life)] Ft AL AAsH= F4 24007]% 3t
(UN-Habitat, 2016: UN-Habitat, 2013: UN-Habitat, 2012).

AgHoE AFHS AHE 79| olFl 2FE FaL YUt
dAol FoHRE olF A7t Faslal = FAo] F715k
A7) 7} o g2 A3 o] F0] 7hedtH 4 A FH 29| ol B
o} g3 g A9l A|A8E THEH(Victoria Transport Policy
Institute, 2005). A4/ A2 08 YESAS] 94 Yot
B39 A3 o F3HY, 2 dEE YEHI: gutFe
E o B2 93, 782 ¥R, FAFe I E ER 52
PASR L A =

Carmona et al.(2003)°] W29, A}F2}7F BH}E]7] oA
Q1 19009 7R = AFES] ol F 2 A9 HiE BHE 9
oj8lg7] wiizel, o529 fggteld T B3] Adda FYUst
k. &, oldi7iAYl Sl AEAHS AHE A=l ‘BT Fa
5|7 e337] wigoll, 71299 o153 £He AZ4H AIREY
Hagn @54 S99 484 EE art 34 §lsit 5t
A|q, gL B3} o] ¥ Aol A g AR 9
g o]0l $7I5HEA, o9 £9 olFel W HHol 5715t
Act, ol olEd Bao] HejE s stk Er,
2021a; 73E, 2021b).

A de] ANER S IS 2ofe] FUNTEET 1w £oF
o] a3z BAoM AR 712 R AN ABES Fa FAY
7I2@Ed S A AE FH9 17t &S oF
=01, 10091 Ale]] A%} 4= A=zn|El Apo|o] A2 st
Ao 2= FUSH 3R, ATAY SdodMe= 27 4=
Aelo} B7] Bgae e AelzA A2 chac)

ool T, 1970KHRE] B RTF 582 B (ivability) &



AAPIXIQ 712AZY Hlw EY

271} A Y| F2 oA 2 Aesto] thokeh Y W ARE
8] g, ol#3t oM HZole 2H71= FF o] o
=3 QIEKVTPL 2005). o= 2E ARHEo] dEoly 538, °]
ST BA Rl 7I2E HsH ol Fskal o8 & UES
ABsh= Aol

vl AZIAL wEE 49 A S H8l =28 A4 1A
st A4 gt G F4E H8l oI5 ¢, U= FH-
4=, 71 FeiE EdH s nel 7I2 4 7IES AAE
,oxltl'(Chicago Department of Transportation, 2013). vt
o} HiH ] 5 27347120] 939 wE, 374, B,
I xe} 47HAE e s, SA7IEAY digt 7lel=F
ohA S AL Qlct,

vls FEEE A9 A FALBloA 712 dE84E A7) S
slo] Hk= S-Ele] 712 44 A& (The Utah Street Connec-
tivity Guide)> B3 AE, H22A 4 3719] A HAL2](Lehi,
Layton % Tooele County)oll Higt Al A+ 43S Higo2
HEAE 3949 A3 Y8 3L Qih ol 712 daAdE 7l
23¢9 9% ARE FHOE eol 712 AZAHE 8=
AR B AASIT 7122 ¢ ABAA S F2-E Y]
£ 3% 934 A 929 AdAY &3 vk
g Ay YER AYshe HES BN, ddHos 48

ihe B3 712 Aol i 71242l olslE AlEdl), i
7 ABAAE YESS 248 58 54 FAA 9428%k= 4
4 Hd] ByR; £5 do] & T ZE ANAE A%
YES=1e] W2 LRtk igure 1) 32),

237129 =98 B3, H4 dE 7€, A E5 Aot &
4 59 IAE 744, YrE B2 U AR, A A Bzt
A Afol9] 2df 74, 7129] & A|gt 59 BE X4 A 4
T AT A A, AFUE, 28 5 FREE o’ W] upe
ALY ¢ U=F 712 AE4 ARAAE AASEL it

FUoAE = FATHe] 272 A 29l e

® =0 >0
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Figure 1. Four metrics to measure street connectivity
Source: The Utah Street Connectivity Guide, 2017

HZERE FE WE AFE B3l AAE Fo] JUhAHAL: <,
2011). g 2gofxl= 2012\ TP W WO FXlof Wt
HE AP AR T AR AE FRE PFA| dHES
A0l AR E ] FREUL, T MEsd AdT 22 A
Z25 2ol dA SXFE HEAY HEE Bk W49
AF S| F2 FUFIL Qict, oleh A AEAle TARA 712
A e o EQ2017), & s vfisle] B2 R, HEX B
Aol 8ol wet 712 F8E wRdte] HEot A, wAz 44
A Z& AAIBEAL Qi

Y A7 B, oF F4Y 24 Ee 3UTE Y
243 A7 FE ol dIF B0, ¥EY 220132 oA
‘050l EAE" AFE s 267 ==9 3] AEE
ASA (Angular Segment Analysis) HANHE B AT W
7tERke] FhiE EAS At FAE Q015 AEAE
gz AR BY X #7F EX7HE | v|A= 9% vt
517] 98] dAAL AR 282 & A 2HA, IELL A}
L%, T EAR 7ty 9ol 2 EXY S &
ol 8¢lolEtal 3i%irt. ol50] AR 7128 A& WF
ZQl &3] AME o] & Ao2A, AR FUTEH A NBE
o} w30 A A A xS0 HF2aL

2. 7t2HAY X Hlw

£ HojlA = 7189 AHELS AAS] A EAL 71 FHAIE e}
o Aolct, ojojA], QI7HA ML g {shHA] vluwA el
SAY = = oz {2l sfuekE L AARE EAIH A=
9] 71=2 944 A #HE AT E o},

7t2 Q24E SH57] A% A9 AESo| ML= AL, ol
oigh st d7-50] AEA s AFPEaL Qlrk, Shashank
(2016)= 9A/d(connectivity), T84 (proximity), 2&]3L
T (accessibility)] 7HdE TR A2 AT HE<Q]
£ Adohal skt

‘A4 (connectivity)'oll Hgt o7} ojwgt oljA] Hizt
Hipo] wet ohg = 7] o, 7I2 444 & S5k A%
O HPHS- 7t Fopd 2 o2 A Whalof o) /=t A=
HEZA9 A 7] 9 A= SHAWNA, 259 ¢
A A3, 2 AR 23 Qe TE A 9F AEE
S48 ok, A= FUHEA HD). WA F2 AR
8= o, el ol X4 52 P9 50 94dEHA EA4J1
N 7IRkez S 57| diigol, xd 74e A7t 7hgar |
Aol W A7}t glo] Haiat 22 Q7HA SHE J12sh= o
A} Siek, A5 FHEE 2ol 71Nk A RS 3 A
o] k=t AFHe] dZ4l FHE 7L Qlol FFFUeE
Aol AR A 7t AA o] dE48S 5788k b= TA7} 3l
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o] EF Ao gt 31247} gick.

7Y29| FEEA 0] BxERA, 718 9484 ARS
o] ZE=AE SET 9, VIR AAA Awe] ool g
H3ir}, 53, A7HA Heg AR 72 dd A7t EasH
E|Zle}. Tresidder(2005)2 GISE AMNSRE AEA 37d9] vt
WS AR Ot 3719 AT FYolA A ARG
4] T2 g8t wA Uk, 712 Uk, 9dE = EHE,
Y- HE, S5 B 20|, dupRle, ARl 8714
qE4 27& Agsto] 1 anel 3HAE Bkt

QAN F4& st ARE AL Sle Tt A &S A3t
1 (Table I} 2, Q7] HEg X3P 913 2| Hol= 7}
EWE, 7I2UE, AREE, A RE, 55 Uk, e
ER UL, VIR do|F BAR 4, B 712 &, B &5 20|,
Wt S5 Algo] olck, fPdEte] EE TR T S AR

© 948 XEvlE, Y3 k= HiE, kT 530] 33, A
AR A2 A ARolE 7Phe, 22T AR eH,
WA e JHolA A2k 8 A\ Fofl= Gt wjER Zf A

Table 1. Connectivity indicators

Indicator Measurement formula

Percentage of land
allocated to streets (LAS)

Street density (SD)

Sum of street areas / Total area

Sum of street length / Total area

Intersection density (ID) ~ Number of node / Area

Intersection frequency (IF) Number of node / Street length
Block density (BD)

Intersection per street

Number of block / Area

Number of cul-de-sac / Area

length

Average street width INumber of Intersection / Street
ength

Average block length LAS/SD

Sum of link length / Number of

Average block section

node

Connected node Ratio

Link-node ration
(Beta index)

Real Node / Total node
(Real + cul-de-sac)

Alpha index

Link density / Number of node

Gamma index

{(Link + Node) + 1} / {2 (Node) — 5}

Node degree Link density / {3 (Node — 2)}

Closeness Sum of connected line of the node
n-1

Meshedness (n-l)f);‘.ld(v,n)

Pedestrian route
directness index

(Number of connected line —
Number of connected node +1) /
(2xNumber of connected node - 5)

Walking Permeability
distance index

Pedestrian route / Straight line
distance

38 "ZEAE, M59# H7E (2024)

471 glek. iAuto R By Bt AT A F2 AAgEE 2
A2 209 Aol HYER HHY A4, B Fapy A
#] 47} Qiet,

1) SUFE BEe 7I2HEY

FT-EE(Space Syntax)& P2} e zLol g AW
AollA 3312 Ad BAE F73 Al- AZE SA40f 7123 =
g B3l 74 3319 V33 $8ES ARE SR FAFL o]
w2t FIte| ARRF £/ B8] SI7k o] 8ol o] 29
%719 ARl 2929 A3E 248k} 1970 Rt
oAl 1980\l ZHtef] F= AR e} viE319] Bill Hillier % &
2359 o3 2FE A A P Aot 2 = 5
Ardle EA 379 715184 AR oz g2 Be5o| W
Aste] 2R AFAELS 27] REE H|HENR, A S st
of theket B4 Sl 7EAL ATHEES 9, 2013).

FUFEES] 7P 583 & 37 Zol(Spatial Depth)
E 5% 34 9 3Lz olF Al ARl= Jatke] 3319
T2 AR B4l g4dk, $AIE, TE, BEk, 2%
&7} Qlet

AA%E(Connectivity)= 574 373 23 A4€ A%
AE7] dige] I3 44 BAE Uehil= AREHN 54
o] AdiEQl 84 Ko ol 9E=EE BT ¢
ZEofA TE kER 17| 18] AFof sh= 2419 7iE 9jn
ke 33t Hols ol 85t St S = I B39 A2AE
SRt

Xu et al. Q21 1= FHTEES ©]8-51 H|o|F-FA¢-E o
o2 BAERIT o] d7olA & 4 el EA| Zhedlel ¢
A7k 2132 984 FHel =A vehaL, 73R A3
o] WA y2rh &, g S4telA Yehiie 92842 S84
Ngell 8 7Haetal & 4= Qlok. E3E, di4d#] We Boaoshan &
AR EZ0] izt v|AIR ¢ MRSt o2 ST Ao s, &
A e Uiel Z4 A A 4 £EE HoETe e
ZH=tH((Figure 2) =),

2) Siaiest gEo| T2 Had

T ZolZ(Graph Theory) 17634 Eulero] 2J3l AJ2t=]
©] 1936\ D. Kinigel <J3l) AAsHe sHEo.2 94d<EHtopol-
ogy)d] ¥REA R WA Z-8E I Qi ol F1H
Hvertex)?t F A& AAT Hiledge)d W2 744 7]
s15HA L2l 2= E 9 Y E/RY 2] opd FRE Y
Epdozi AAH 7t WA 9uis Fajste] O £ A5t
£ 7o}, o] F 1960 tHoll Kansky7F A3 73 2 714 &
Y 9 A RS ARSI YEYA a84E E4T 4
Network density®} Detour, Pi, Eta, Theta, Alpha, Gamma
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Figure 2. Connectivity and integration measurements of
Nanxun town

Source: Xu et al, 2021

index®] theket A&7} Ql=d], 47 Ag= $1H3 ER(AE,
)3} 5 $E& o3k B O E A HEY
=19] A apoflgt &3t

53|, R wEFe HolllA E2usd dA8E &
Aotz Au=Z 7P ol &-8H L l=tl, (Figure 3)3} Z0]
ol FEFE v B2 UEH 7 dAE0] S-S Qulgi,

Yt = YIEQIA] 7S Hd 3= S2of it 7142 3=
o] &S Qu|gh, FulR|= Y ES ] AA| g9 =0}
7hset o] §2 =0] Thegh vl &= e =3,

thZ (Figure 95 B3l wFF3olA AREE £ A&}
£ dFoA T oz bR e d4A 54 AR i
tigk 34 2] ZolE olafd 4= it 4719 =Tt FYUS 94
9] 57 a2 AFEH U W, F359 1km® 3T &
9] 25km” A =& =0} Y2 7} Y37 g YT
9] dut- vjje}- Zupx|=E 7Hd,

Figure 3. Alpha index
Source: https://transportgeography.org/

1km 5km

Figure 4. Same alpha index but different street connectivity
Source: Chang and Kang, 2024

BHH, W= (density) W419] 712 A4S S5 UL &
&P 37 A8kl Q) &2 7k2 Ui 5 414km/km’9} it
A 9% 4int/kmZ, $39] 712 Y= 1.082km/km’ 2} L2}
A Y% 0.16int/km Q] Zof| ¥]3] 32 $AE el ole} 2
o] F-F3t Hole] AN &4 ARe =0 I3 9E A
EE ZR3= AozA, A 719 Al 2 A7 AEE
1T 5 gl AZE Sk

3) &kd(livability) BFEI2| 712 HZAY

A8 (livability)9] ¥ 820 F7+ Fabg ZH| 712 A
AL B2 AAol tigt ARl At o] F-& -golgHA sk
A3 E= d93Q £/44E Aulditt. off (Figure 50l (a)7F
(b)Ech Fado| o wA9, e Ad9L2 (OAY T3t
o, dAEE e RE FUE 4 AR, A7HE RN FHY
O XA RLE ‘AHEL Ed]3 = AlZHE TS 1AeH
WS gof QM4 Aol n27} asid,

UN-Habitat(2012)= 72944 =4S 93] 3712l 2722
Alekstget, 72 HA8(Land Allocated to Street, LAS)&- A]
71X W3 F 712 A2 vl &R A FFFO2A L 7129 H
52 UERAL, 72 U= (Street Density, SD)}= A7 B3] of
H] F 7= gdo]9] vl2A 7}2 Wirt Frhs A2 SR 714
Al AGAQ AR 7RsAo] w3E Yulshy, wAUE
(Intersection Density, ID)i= AI7HA] R3] dju] Fazky 49|
H|24] w2y Yer) ks A2 E52 ol 53k 7= B39
Yot A&Sdo] Bolsle] B3 Fatygo] Frh= A& oulgitt,

ol2|gt X A AE I .2, UN-Habitat(2016)= AlA o1&
EAIEE Yo R 7IE d44E £, AATIEE A4
stgict, &<l suletEZ WS 7k tigh 24 7|1E, 7}
2HAL 30%, 7F2EE 20km/km’, 2APEYE 100/km*0]t,
F7HACR, 712 & Wik 15m, WA 7F AR - 85m
12 SAHA 7188 AABEAL Qlt,

UN-Habitat(2012)%] 7123474 2252 v|ud 70| 4
3L stk Aol 2 AR, AA A& SHojA= 2 7t
x| FF2)7} P sy,

Heba(2016)= 717HGiza City)d HIE4] BAAE Fa912
10ha H2]9] 3871 X|9& A&slo 7l2 Ad4E ST 43,
d]3-4] A 2zlo] Eo| Yeht=z Fold A(Edlahol A3kl 9=

(&) () (e) [ ] ]

Figure 5. Permeability and connectivity
Source: Marshall et al., 2005
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9S4 W el Fo7H 2ash, FUMA 0% QdE =
Bl& 2|25 T A& ARSI

ERH kAo g 7i2 el WA HEHuuAt E e
SHAI, o] F AR HIF3-E7 A ¥ V1= Yk ojn] wA
Y= 9] HI&(D/SD)E AR E2A4 B8 7540 Slrt.

F7HH SR, A7HA] Yo tiatRe] oF Auo]A Es %27}
= 7F, ol50] 7IEAEA Y T = B H a4 e
25 0SS BT BT A &, gt 2 AFojA B
Aol FAAY 7i2E 7] i), ARE AT o\
HEOIR| 7t gle ACE HFH 7I2gE 40 #A &
AE 4= Qlok mEbA 24 gl gt o AFojAT) S

- oIE aLsto] A& AAske Ao] Basith

7IRAZGY W A RS v udt AN, 4 A 8S2-54
AL See AHENT & oA BAY AR 1L
2{317] f13f 1714 Ao Figol viAlE 4l sR|ERES] A
RGA 2] 712984 AEE o188 U AAZIRIE] 7}
A 52 AHH SR S8 Ha g,

. L LAZEXIe] 712 HZEE H|w
1. REILEE MAZEX] ZA A =S| X

£ oM e feuet AA7HA] Ee] 8 SE e 3
o] FLo BN, ZEAAEof| A S78talat FE Ak AAE 2
H AlZQre] 72 AF S vl Wy 24, AlFe] Xt =
=9 A BEE Bl & Aol Hrtoll A, ey
2} AAZHA] ZAIAI ) 9] A RS A B ohga} 2

S A7 AZE AN R A EH, oA A
3] AA7HA7F B A3hE 212 19604 o o] Fo| v TR FE- 7]
7Y E= A FA fEE A F 7HA AR SR 93
FRE S,

19609t FH5t 2 AANER B B 7He BEo]
At DA HiFEA] A H 8] AEA] o] AlRFE QI e &
9] AEAIQ S4F AN E AlReR 1968 A Y] o] 4%}
Z|Q A FEgdA|, 19679 FEATF L A 5o Al=A7}
A2 9 AMESIT) 1980 ) Mg =4le] B abyol A B3t
S S0l FE T4 AANZIA] 42E Ad A=A A4
3L, 19801 cf Futof S8 2007+ & 7S] YTk ALofA
25km Wielel £, ¥4t F 5719 17] A=Azt AME I
2000 ol A= 8 =8 A U A7 s EEE BHoR
A&olA] 40km el B¢ 4 5 12709 27] AleA7t A4
St @A 20189 URE Sd FHIF ) W 9
Yeho g £ FEAP 9 ARl FA M-S 8] TEEFE
S ol A SRS, LGS, shdaal 5 3714

40 TEEAE, H59H M7E (2004)

Al AL 1 Folt.

AA7H] Y2 Age AES| BH, 1-27] AEA|S 227
e B8 WA AES8AE, A&, AAEA a5
A 719, 71921 Soll dist 3 7189 3% B e 5
ZQl ARE FHOE g AFo| o]FojFt}, 17] AEAle} T
27] AA] Fagol ] A&7Hst AR AlY 7]EE HER
upgate] 7pdaarzt shgict,

37] AEAQ] Aol THEFL FH FHEA 20l
ERE PAHOZ AABLAL g}, o] Yjho R “EAIUST
TAY FE5AA o2 YA F7HA o2 BRUBI7HA] Bl
o}, whatA], olefdt Bof et A AP = 37] A=A
Agere] 712 AA4 0] AR o A= =R B 11 $E0]
A R A2 9ul9lE Yot

37] AEA] o] WE 2018 o] F ZPH AEA] EAA
3] B AT 7I1E A o digh 3 U 37) AA] AE7|E
ol B3t AT, AA| o ARZL WA 71e3 At
TEA JyE AT Ao I AF2 ot

SRF 22020)= 37] A=A] AZ7]E 2 Y RS
fedl, 2 2 AL AY7EeR BAFRY Fa
S E5Y A AR E B YA & A4S T
o2 sejsto] A|ASHcE, o] tlEe] wEAIA AFe] 71Ee
2 A 2L 15~18% TFEOE AstE A =28
6~T%2 ZHABIL 1% o)/3e] HaA HEre SPH g B9t B
A AT 1 5 E2 YAE =283 S E 5030
A3 9 2712 £ Wrge T2AA 7 Yo A4
3t AleAls 1 YR R, A4S0 dErk: HE a9
3lo] f-33HA Al sfiof gt

AF(2023)2 AHAHD AT-E o2 BAE Z9sHeI,
17] A=A B3t 27] A=A o] vlstd £5 A7)7H &
ofx|al B3 FHO TAIFHTRE ATl MR, AA|
AN 2 55 T 7|vko] FFEPFE A Aro 2X=
FHAE YL ikl 3Fqict,

17] A=A Agu] Bago g QIste] HE 1-27] A=Al of
g AT U] AP Qi) A=A FH ] Hate] F7H3
SIA Wizt AZt AT, HERALE B3 FAYE B 4 1S
Tof] T3 AF, 17] A=A gt Hrle] Wi AF, FH7HE
Gl T3t A7 A 2 AF% BoplM e FUTES &8
g A A] ofulE thx) o] Ao wet A7t ABEHYL, 3
A9k EA1F7E F2U EAAE 7]Eo)] it A B R
Astar, SEAQ] dide] B4 1A I AlF AA7HRY =
ANAYE FEHLE A 54 YL B3l A7 Y8l
=

ole] £ A= TAIMGAe] EAHEAA ARE 0831
Syt AA7ERY] 7R AAN EE B7IskL <l Sfule
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E9| ¥4 +E0 vlil B7IRIe =M, 37] AEA AFtE 53
HESHL, ERH 17] A=A AR g o) A EAAY
oA o] 7= A el it Al e EE3taLA} ik,

2, g7 Kim W A

2 A= 17] 9 37] A=A S di#sks 7 2719 gl E A
gate] EAEHIT 17] AleA2 199239 T 239 YA 1996
| £33 292 AASIGAL, 37] AlEA] F 27 2 2028
d AR £82 532 A8 A8 FQ IO S517 20299 A
PETS SHE AY A3 A 1 A5-S AWt

17] A=Al YAkt Be] 34 Hlolels Z7 g EEd
A AFdhe AN2ZA)BETEA F 4 AEA 3dshe
YT 7108 2319 F 28 Y AFHHAY T (ER)
= 8831 71313, g4b B9 AEAY 7z golEe
T 249 Y| (22934 =277 go]E]|(Street Address Data,
SAD)%} L EAEREH(OSM)Q] dlolHE AM83IgIt}, =2
Fae AREY A8E 7[HIeR ol5E B FAEE 7Nt
O 2 3y, o]of| TEA7IR] FaAHof| 7|5 o] Qlof EAEFTE
W ALE 7129 HFEAE ol o folshh(Ford, 2023).,
thit, SADE 225 4 WEolZ HojE 2A, FAAY, B
38} 2] 59 2 & AuojAd Sl HPRE AL }1A]
A= A7 EAR.

it B AlAlE 4, F7] Alo]Q] . Ado] Ayt of
Yzt 3558 oA YE 85k HYRE 5o HYor Fit
7FsstES AgE S0l 2ol Etelal, E2gaEa 7|5t
o] glo|ej & &85 o]t 7I= FRE WrFsl|of A7 &
Az}, o8 B3| flete] OSMefA AlFél= 7= HlolH
% footway ¥ES B3t 712 9N £43 s
tik, OSMe] 44 59 wakg7t Yol 712 Hlo|g7t o7 7|2
FHEY chiA o g &= A7 /o], E2YF4: HlolH
o} @ ZAEHEY o] 9] 4FEE A & sl 7R
A4S EAEI

37] AEA] G 1A g A HlolE = W
B 2224 202249 119 F335HAT AFAE HMB0A) 5
=9 Y AHEnt(CAD)S 8319 dlole g 7Hg3sich
BEYPAE2E ZF BE SR FHAS 7|ELE IR °
OlE|& 7|2 02, 37] AEA|Y A TR TU - SA HE
2 24 Moz AY F2 HE sl =2 oQfof Ky}
2 AFE& 7= 94 A E 71R0) sl E29t dE 13
9] FHALE 7102 7IR HolEE MER A4S EF,
TEEPBTEE FVIE AY $YU AL ALElo] o]F A7 7t
2 Hlo|HE ExE 2Pttt

49| o83 Fzo|A AFHESRO|, 7IRAALE S

A71R) HA o thtee] 0. Aol (v, FY, T4 F)7F EF
5ol 91 AL 7H= 4384 A#7t A 452 & e AL
0], it L& AFO|AE MRt AESE F7IE AHESIA
th. 17] AlEA)9] 735 FE OB 2L A AlF3H EA|0] 84
YFAE GolHE B8l 37] AEAL] e dE =9
(CADY3ol 3¢, st § B3fo] B7Fssto] P39 HJFo=
58 4 Sl gt 2 AH0|AE 24 gl Al
AE F7Fskch

ol& Hige 2 7I2AEd 42 3~47l e SA= st
1A= AI7HA] A BAE o B g TP =2
710 7I2 AAA BAS AW, 284l oE Avjolx
& Aot fale tdez 24 Asiglon, 39 = dd =
A & B3P JH o= AYE 5] 7[2E ER F71 A8t
712 4284 A3 37] A=A Sl 42AE F718E
=, A AZEC] Y FTEYTEE 71810 A RS AT
ECpieH

7t2a84 570l Ak AEE /<A SfueEC A AR
U= g e 2| #Q) 72U E(SD)2F AU E(ID)E ARS8
o AR Al A@2 o g RSk o E&0] He £F 2l of
S QAL FUHH R WAHUES VIRUER o]
lkm'g WA 45 2hEsho] WA It Bt AT E S48

3. i¥X|E 71292y 24 21t

1) YARIA[ZEX]

17] A=A] YAre] AA| HA-2 oF 16, 13km’ 2.2, 712 Y=
o] felu|gk OSM gloejet wApH Lo 9lo] f-2ulgh E2

F4 folHE 831 ST 712 9d4 A VIR e
40.53km/km’ ¥} WAFIUE 151.50int/km’E 53] UN-Hab-
itat® Wil 7|EL FEI] UFFE 7|EF o2 IRl
(CFigure 6, (Table 2) &),

E5E AR AR F2A 37] A=At B $3] E2YE
4 tlo[e & B3l 2T 712 W aA dlolHE 7Rle R B
ol GAZFEE HlofelE SR B85t AZFA] Uf of

Figure 6. Comparison of measurement of street connectivity
by data (llsan New Town, Left: OSM, Right: SAD)

0SM: Open Street Map, SAD: Street Address Data
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Table 2. Comparison of measurement of street connectivity
by data source (llsan New Town)

0osM SAD U;:al;:a dla]rd‘t?*
Area 16.13 16.13
Number of intersection ~ 28718.00 2,444.00
Street length 65377 163.96
Street density 4053 1016 20.00
Intersection density 1,780.14 15150 100.00

OSM: Open Street Map, SAD: Street Address Data

T2 2E Avo|AQl Ak S3-¢l 5o WAL ALlgH )
W] (developed area) HAE 7IELR 7129 YL EE3}
gict, oS AR BPrtE JFe] AF SXE 7R 3}t
o] B4L APt 23} 712 YW 14, 40km/km 3} ZAHYE
204, 14int/km” ¥ 321 7 B#A 2] 70.52m Y2 FRI8HT

R o & Ao AF A3 2| 712 A A&t A
ZQl HYP2E T 394 712 AdA A ol At
((Figure 7), (Table 3) =),

YAHAIEARE ol Eg2|of] EAAIE 283815, Figure
it Zo| HPAHGER7} This 2AHE THOE shid
EE Yol 3~471¢] TR E Fol TFLE o 83k= T4 AF=
W EAAIA TG o2 At A o] Yigelle AF 5
3 U B} FaE A% A R FA diF 78S 28 st
I glom, olaFt EAA Y] wet 24 YARIEAE=

Figure 7. Comparison of measurement of street connectivity
by approach (llsan New Town, Left: 2nd, Right: 3rd)

Table 3. Comparison of measurement of street connectivity
by approach (llsan New Town)

2nd 3rd
Ist (exc. large (inc.
space)  walkways)

Area 16.13 1314 1314
Number of intersection 244400 243600 268200
Street length 163.96 162.19 18914
Street density 10.16 1234 14.40
Intersection density 151.60 18541 20414
Average distance 6709 66.58 7052

between intersections

4) TBEAE, 59 M7E (2004)

AAZE G2 | 7127 o] EAAATY SR 40
2 dds:= +2E Ado) ojad EAL YARIEATT w2
7t2 Q44 5 AUA He T8 802 A8{E I
At (Figure 8) F2).

ol& HFH o8 ERISH| 93] olutE 2zt FEUE YT
TAE AlQfet 9] 7 dFo] o|FA = TR A TR Y
F HeEA dojgE Heg &89 1 A, 712 Ueet
DAY YEE 212} 14, 40km/km’el A 18, 14km/km’2, 12}4
W= 204, 14int/km*©| A 258.03int/km’Z °F 125% A%-319ct.

2) 2EUAPIX|
EFAEA] AA HAL oF 19 39km’ .2, 7}= WEef 3lo]
Feugt OSM dlofEjet WA o] Qo] f-2fu|gt =2
4 flojeE 883t 233 72 dEA Axg 71E =
28.19km/km’@ FAFEYE 136.08int/km*©|tH(Table 4> F=).
AR 9F FUTH B 285t AZHA] f ditE o
2pjo] 20l g w3 52 HAS Agh ] HE

Figure 8. Measurement of street connectivity — 4th Approach
including the streets within the residential area
(llsan New Town)

Table 4. Comparison of measurement of street connectivity
by data source (Bundang New Town)

0osM SAD ugﬁzg?:t
Area 19.39 19.39
Number of intersection  13970.00 2,638.00
Street length 54658 21283
Street density 2819 10.98 20.00
Intersection density 72063 136.08 100.00

0SIM: Open Street Map, SAD: Street Address Data
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oF 14.58km’E 7|02 7129 RS ©E&3I ok HA=
BE7I2 470 dF £ & 712 ZFsle] A4S A A
3}, 7F2 U EE 13,51 km/km’3 A2 U EE 180,27 int/km’,
23 WA 7+ et A2 74,96mo]tH(Table 5), {Figure 9
F2).

3) HYF &1 LAPIX]

37] A=A SdFR419) AR WA o 8.65km’' 22, 712
4 w2 Hlolg & A] 7k2 Wk 9.61km/km’, 2 EE
63.55int/km’2 17] AeAl0] Bl @A|8] W& =2]o|t}. o}F
Higo 2 g, AR, 843 T it 2. Avjo]A WA
S A98lal, A2 ZAE RYIEE TS 3¢ Ay 9t
116.45int/km™7H4| 534K (Figure 10), (Table 6) F=).

4) 1Y IS LA

V) AEA] 1% 2450 HA) BH L o 7.89km’ 02, 7k2 U
WA HolE & Al 7t2 UE 7.64km/km’, WA W=
50.70int/km’ole, o174, BEH, RARA|, £2H5d 5ol o
TR 9F Aol AL AR AU WA o 5.67km’E 7]

Figure 9. Comparison of measurement of street connectivity
by approach (Bundang New Town, Left: 2nd, Right:
3rd)

Table 5. Comparison of measurement of street connectivity
by approach (Bundang New Town)

2nd 3rd
Ist (exc. large (inc.
space) walkways)

Area 19.39 1456 1456
Number of intersection ~ 2,638.00 250400 262400
Street length 21283 187.38 196.70
Street density 1098 1287 1351
Intersection density 136.08 17203 18027
Average distance 80.68 7483 7496

between intersections

Figure 10. Comparison of measurement of street connectiv-
ity by approach (Namyangju Wangsuk 1 New
Town, 1st ~ 4th)

Table 6. Comparison of measurement of street connectivity
by approach (Namyangju Wangsuk 1 New Town)

4th

Ist 2nd 3rd (inc. Ped

Street)

Area 865 701 701 7.01

Number of 550.00 550.00 81600  840.00
Intersection

Street length 8317 8317 10141 10311

Street density 961 1187 1447 1471

Intersection density 63556 7849 11645 11987

Pierage Uistancd 15122 15122 12428 12275

between intersections

Fo8 HIP7IE JE9 43 A% FFEYTES EFeY
7t2 924 24 A, 227 YE7} 106.17int/km’2 A53H%
tH(Table 7> =),

V. 2AIZEX] 72 HZA |
e A 17] AN7HRSe] 37] AAHIS st
& 438 Ho|x glrk. BE AN E27} opd F2

(©, =A)ol E =7} rE= B¢ 7FRAEA A'S| £F
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Table 7. Comparison of measurement of street connectivity
by approach (Goyang Changneung New Town)

4th
st 2nd  3rd (inc.Ped
Street)
Area 789 567 567 5.67
hllmber or 40000 40000 52400 60200
intersection : : : :
Street length 6029 6029 7195 7782
Street density 764 1063 12690 1372
Intersection density 5070 7054 9241 10617
Averagedistance 15073 15073 137.32 12926

between intersections

M=le 2e & 4 Ao 23S IRt 728N = &
A12]Ql 2Nt ohzt X2 o]eje] FItofA K AR o]
H ASA0 2 SRdh= Ao] B&o] Hrk(Figure 11) IX).
WA WE A, 17] AEAI RS2 4l SfHErE d
I 7158 W3, 3719 A3k Wil 7159 oF 75% =01
o HYFES 13 RS2 B2 ofQlo] dAxA|eL 3EE
27 By Fto g Az B grg 9 [ sH]E
E & 7]E& W5e 450 o5 & UK Figure 12) F=F),
7t2 Y] oigh way Wiee uldg B-83lo] SAH A}

Comparison of Street Density
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Figure 11. Comparison of street density by approaches
Comparisonof Intersection Density
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Figure 12. Comparison of intersection density by New Town

44 TBEE, H59H M7E (2004)

B 7B A, 171 AEA9 RERE 440 fnjEkE AL
7|02 AAE 85m ©]8te] E-E WESh, 37] 4l=Al€] X
FEg2 =2k ohet A =X¢ FFEYPFTRE T8I
2t I 7)) vlEslal Qivh 35T A ole] SHiE
£ 95to] I B91E oF 39hm” FE2 BHEHs AL 94
A HHA, £59 g #9] Zol7t oF 175mel 0|27] wiE,
2 ol A5t 9152 EAPZL E fE4e] = ol e
AE AR S BAIRA E8A4J0] ¥l Hj2gdo] ¥ A
7t 8 Aol o} FAY 359 AR H5 AA B
2 A F= oloF FH (Figure 13) =)

olel WAsI FrHH OB 7t AwA|] HAe}t AF 7)E
E5 27E AR A3, £FAIEALRE 128m X 145m~215m X
270m, GAHAIEAIE 138m X 145m~215m X 225m, 995 %
21L& 115m ¥ 172m~259m x295m, 1% HFFL 128m x
150m~270m X 240m 2] MAE 2131 St} E59] & A7|=
AAN7HA] 7 2 Aol glod, £59 ) 27]= 17] A=Al
|8 37] A=AIZ7F AR QM A oflA] A Ylojdrhs S
1% 4= Qiet,

171¢} 37] AEAE FFE 02 U FFol4 vlas}z] 98,
ZH A=A IR AFY 27 it F 2E Sufjo]AF AQlskar
T2k ohlet B2 o9l BYrg EFeto] 4% A5G
< M (Table 8§t 2}, 7I2HAEL Y| AA7HA| 7} vl
st FAFQ =2 AFR R o3) Y5t A-8E7] &
of E& 7|&0 8 4% 72 AE Y A#EE= AAZERE 7 Aol 7t
AR g2 Ao whE

AL ©2 9]0 BePF7he nH3 AJmoAE 4AlEA] 7H
Aol7t A vrebdtt, walg Wizof §lo], 17] AlEAlE= 37] 4l
LAl vjgteo] of 28R F& =R E Holal gley, nY Fe-2
2l SulEE S Ha 7R FEIHA] EkaL At 37] AlEA]
o] 74 wapd 7+ Ae)zt Hoff #il 7152 85me] 1,58) o)/l
=31 9lo] Hayl Age] Frto =A Q] 7h2 F7ho] 7] Fa)al
U & 4= UH<Appendix 1) F=2).

Comparison of Average Distance between Intersection
160

140
1
1 ) =
UN-Habitat Maximum Standards s—— o
0 I
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g 8

8 888

Wangsuk Changneung

W 1st(SAD) E2nd M3rd Hdth

Figure 13. Comparison of average distance between inter-
section by New Town
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Table 8. Comparison of street connectivity by New Town

Bundang

UN-Habitat

SAD 0SM SAD osm  angsulc Changneung siandards
Street density 144 40.53 1361 2819 1447 12.69 20.00
Intersection density 20414 180.27 11645 9241 100.00
Average distance between intersections 7052 7496 12428 137.32 85.00

OSM: Open Street Map, SAD: Street Address Data
V.4 &

712e FE NN AREE 1] ARRE 2] EofRe
TaT Aot 7129 A4l FoH 7IRE, @8] OlF
A% GTE dol, FA=EA 9 92 1A HH FFH LR =4
AR & FHOE oJofA|aL EA| T Aqle| 270 %
& SR, o217t W=l 7I2E o] 83k e AFEY
L2 TR 2R H2e| AR BAES TR
=L Qlck, ofeh Ao dehe g 7tz b/, Avl, &
2, AE7FeA T TR FHE B 02 J1esie] 1=
gzt A 712 AA S 23712 Aol AAIE 3l

712 984S S45IaL Wrishe A RR2A, EAIE SHoA
£ ARo] obd FFA A9 924E sk "UE(den-
sity) 718 9] A#7F FA A o2 g AMEIL gict, ofof vy,
53] FEluElAE aE SHCA Y] AH 3 9E AE A EE
ARSHAM, A= SHelA S A 2o 2t 92 HEE S
She A B7F 2 AREIL It} WE A4 2 ARS8k
A RS 7MY olF 7150 23E FIL 3o A FE57
A FRAIBR= FA2A 9 712 715-S TefshE o) e 9l AL,
E} 7 AT} S E AL QIA] Rk A= ik

£ g 7IRE ARES ARl gl BAAE 8%t EF
3 shiEhs Aol 7RIl ol SAE & e 7HE9E
A ARESZ HESIACE AR 23 AREe 3 ilEe &
oA HE S vl R g G4l sju|EtEL] EAM GRS
o =¥ 7f2d2 AEE FE|vet EAC) AHE R g
3 B7sH Eadt.

o] ARESZ o822 43t AA7HA ] 7t= AR & S48t
3 8|k, 17] AEA] QA 29, 2Ea A8E shEY
37| AEA @SS 18 Y-S S22 o] 712 EA
FES BAT Y, 7] AEAE dAIR E3L 71 50l E3t
©TEE HolA Jlon, 37| BN A AL 7I1ECR E
)} 17] AE=AJof BISiA B A28 F4l2] Bl 7|50l v 3R]
FBIAL AT, ol 37] AEANA TI2E T THEA 2
< TAT FHE AR Ao vl5o] K, 03] IA FER
& HolEr) 37] AleAle] WAk 7t et AelE ket 2
ER 0]2)9] 7] 7122} FFEYPFEE EUSHEZHE oF 120m

of o] 31 Q15 Ho|aL qlo], FAS 37] A=A HA = ARt
A/go] FAHoI7| Bk A tigt 117 glo] A% o=
AAE NS 5 Sl

Uik 23 AAZIRIE ARE dofls 7 dsAE 32
2o 2 2E3hL fAIShs EAAIRC] 4T 3t37] mEe] 4
A7HA] AAH o2 93 7f2 A A4S BET 4= . dE
S0 YAR2 CFigure 149} 20| EAIAA 42 2-83te] F7h
AAe] 7EEAAIE AEs 4 Al #H27E FE ofel
o7k RtgE o], s FHOE 7hE-A2 oF 500m Wi 2]2] 23
AL D91 shte] EAEA el AAske] 7E AdE e
o] TUA ARE T3 T2 Aol AYsHA| B 3% 7t
EAA7L 7hsstR e, AE] ARE Busly] 9t AE7t
WF23t 5o A=A, & "AZ EAAY stefjA] At
o] AYEHES FFAISHA7I, A7 A 2HdefA] 7h22t
TE5400] g5 EyRIeiH o R 2E o QU0 At
= TE B VIREEE 24T 4 A

U 37] AEAS] B THEFT T FREA RS 5F
2 313 3, EAASERAE TR 22 A2 A2l
SASIAANE, AA2 A RG2S FReh AR E Hol glo]
2R BEE Holil glaS ARIE = Slok. & BAE A
e Hol, o= ARdE e Aol obd, 54l St AATIA
A AHholA o] TR EAIAIZ 0] 7|22 o2 Baghe Ko
&ttt Zh A7} obd AAAQ Zt2 A A/ SHA BAAE S
£ uie] Aoz ulgiEolop @ Z o= HthEr,

Figure 14. Site plan of llsan New Town (Korea Land & Hous-
ing Corporation, 1997)
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72 A 8E BAsk= 371 AR Folls 7IRHARE s
g, & Ao 712 $AARE FE317] Y15t o] &g
EFEIR] Zgk FAZE Qiek, FF ER o] i AARE 448 AR
7} 7Hg A 7t A A& tigh AR BlalgAls] B 4 ols
Aolct, ik, 712&3} FARE 288 H|ishd, £ 19.7%,
AAF 20.9%, D5 15.3%, BT 15.1% A A& B9E 9, ‘A2
A= BRI A 0] 2A Sol50] FAIZFE 4= 7] 2ol =
2EE F7NE a7t S-S AARRE,

£ A= 71292849 FAR 39S S35 A7 i
712Ad49e] A3 S, By U A 49 HIA 84 &
Aefsh= A Fol FF F7HETH A ARl =97 8 4= Uk
£ dFoMs B3l 28S £ R7ed ARE 23e)
2L st o Ak o] gHA7E At FF WA B2 o) B3
7 A& BF TR ARE EHE BASH= 20] 9ul7t 9l
& Foft}, £ AFofA A% 4] A F 270 A 1Y 5
QA JEEN FE WSRO 7540 Al L o & Aol
o}, o]ggt gAleE ¢Fe' ThEolA 37] AAIZHA 9] A AL
2ol =5E & Aolekar 7|dig,

FL, T& AHE Foto] E2WF4 OSM HOJEE B
S8 Algslo] K} eS| A RE AREShs WS Qketast
gk, EZE 7]E AAZIR R 37] AX7HR 9] 712 AFgo) W
oFgl o]l digt ofe] 7S Awar FFekara} gk, Yozt
B3 F49 72 A S e AAIE AlEe] vd
T e HYRE 7SR VIRAAN ARE SAT = U=
olf| 3} A& AbE Wl digh A&AQ A7t Basi
EHRES WA A OE AZE A7 B2 7148 A7H 5
< QAR 7R QA S S35t vlashks A4-8 T4, 7
2AAA SN vt EAlO] gt olslE ol dl =&
& & 202 7|0,

A&=3
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Appendix
Appendix 1. The overview of Korean New Towns
Seongnam-si Goyang-si Namyangju-si Goyang-si
Bundang llsan Wangsuk* Changneung*
Population (1,000) 390 276 130 85
Area (1,000m?) 19,639 16,736 10,294 7,890
Total population density (pop/ha) 199 175 126 108
Net density (pop/ha) 489 425 346 302
House (1,000 unit) 98 69 52 35
Residential area (1,000m?) 6,360 5261 2,632 1819
(%) 32.3% 33.4% 24 6% 231%
Commercial area (1,000m?) 1,640 1233 1,225 996
(%) 8.4% 7.8% 11.9% 12.6%
Public land (1,000m?) 11,649 9,242 6,637 5074
(%) 59 3% 58.7% 63.6% 64 3%
- street (1,000m?) 3,860 3,290 1,675 1,192
(%) 19.7% 20.9% 16.3% 16.1%

* These new towns are at the planning phase.
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