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|dentifying relationships between urban
form and transportation energy
consumption

LONG Ying', MAO Qizhi'

(1. School of Architecture, Tsinghua University, Beijing 100084)

Abstract:  This paper aims to explore the impact of urban form, namely land use pattern, development density
distribution, on residential commuting energy consumption (RCEC). Extensive papers study the relationship of
urban form and RCES using inter-cities samples lacking of inner city analysis. For this, we developed a
multi-agent model for urban form, transportation energy consumption and environment simulation (FEE-MAS).
Amounts of urban forms are generated using the Monte Carlo approach, and they reflect different urban land use
pattern and development density distribution. On one hand, the RCEC for each urban form can be calculated using
our FEE-MAS. On the other hand, we select 14 indicators (e.g. Shape Index, Shannon’s Diversity Index, Euclidean
Nearest Neighbor Distance) to evaluate each generated urban form using the Fragstats toolkit which is loose
coupled with the FEE-MAS model. Then, the quantitative relationship between urban form and RCEC is identified
using the calculated total commuting distance, as well as 14 indicators of each urban form. The primary
characteristics of urban form with low RCES is also identified based on the relationship analysis, which can be
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referred by urban planning practices. In addition, we evaluate several typical urban forms with RCEC indicator,
such as compact/sprawl, single center/multi-centers, traffic oriented development, green belt, using our proposed
model to quantify routine planning theories.

key words: land use; development density; transportation energy consumption; multi-agent; Monte Carlo
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KK 2 B BEK 240 (Multi-agent Systems, MAS) J7vE, 78 2 VGE B PP
N R) IR T FE 25 PRV 030 S A2 30 L AT R R AR RE , HEMT My T2 (LG - il
Jras FERE RS ol OEE R AT il B RSl AR RE BN G R, DU INRAT
REFEMIRTITTERAS (RUERIRTITEAS) IBEAREIE . ASCBAERIZ LA T LA M AS[F 25 R 41
2R 30 1T 20 ) A T R AR () e SV Y TR s o PR T T AS (R AN (R bt 38 1) AT 0 REFE I 5
WAFESE ;s ANTR] AR RT3 T 0 25 0] 168 ) 28 30 REFE IR 5

B 4 Bk B AL A BEVR I DU #E, PR ) U H 2 ™08, 2007 AR BUR A AR 1L
LR RS SRR R R 90% L L m] Gt 2 th A B RE VR i FE R0 N ZRIE )
B II(IPCC, 2007). HE&ivl, ABRORI T AL I RER b BRI 75%, il = AAHEBCR 5
FHI¥) 800 (Thif ik, 2005), R4k T R BRI 1) REURTRH R PRI 28 ORI AR AR A 4 T IR K
[1J#k ik (Wang #1 Chen, 2008; Zhuang, 2008). fi&fif#l2 (low carbon society, LCS) fEiX—1
0N B 2 HT B bR R ST i # s, O L OGE (1 A (Fujimoto 4%, 2009;
Hourcade A1 Crassous, 2008; Remme #iI Blesl, 2008; Shukla £, 2008; Strachan %%, 2008). 3§17
RV B ST7, THRS T R R B SE A A A 8 B )k T )
2PN T3 T R IR i) A PR T B Tk T R A B S O I, AR T v L ok H
(100 1] o 1] Py R A b s, R A 4 7 1 R (1) A Jre i

BT TR AT T A e RAVEAIASE Ay, YESEE R, i SO
CO, 4y 39%, ACil T HHEM CO, 4115 33%, TAVFERK CO, 4 28%; wlE 80%IfHi 1L,
AL FR @SR A B FEN  £E H AT IRIE e da s kb, @520 mMFEM REN C 4L A
K AREREN 42% 204, FlRRIEE RN, 31X —J7 1) LA H ks Bl o 28 B KT (R R R4
KGR SR NN o IX LEHIE T 150 B A0 B FE 0 R UG hedn i @ B A B2 S [R] I A
(AT s R T AR, IR RS S g.

SEM AT AERE I R 38 E 2 = AN, WA CEMAETRAE) . A1 REURFE (AL
WML AR EREME RIS i) Rt ur g (NN SKERE 2RI (B4,
2008). I TEAS LT REDRHE . K ST SR I B, LA R T LRI R,
A DU SRR UEIR T R G v R R o B I 2002 T SSUERE 70t C 28 8o, Ik T
5 REURTE FE AT B am R A O Ok 2 (Owens, 1987; Anderson 4%, 1996; Banister %%, 1997), JUH:&
ACHAEIEIFE (IS TRISHIRIZAC), — D, mE R RA R S i e,
XK A ASERERE . 21 Newman 1 Kenworthy(1989)iF 5T A BILBE AT A 1185 FE R4 w5
NIJAS T g #E9% 2> s Holden AT Norland(2005)i it 43 #7k Oslo [X 351 8 A Ja A X A Bk i
TS fa A TE RIAZ B ) e U AEAT B 0 R, BE I U W) SR s T 2 — Ml R £E (1 3k 1l B
A; Shim 5(2006) AREANI AT VE R REAS, 4387 T3 R/ B8 BEFI L 3 A AR 00 A2 3 i

Ui Alford AT Whiteman(2009)38 ik PE At B FINE 25 7K AR i X P BRAS [R] X I R 3 i TE 4
SRR T ACTE AR IR AT S VLR IR T T A AT B A VO I T R K &R o
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PO T, Yk T T AR ACH tHATAT A a8 AT S B HAT S 2 5w, 1 1T 52 e A2 18 BE A,
R ILH I — IR 2=, PR I v 3 B AL TAT A 40L Cactive based modeling), 7 H]
%R 2 Al AT Ha (travel diary), FEREHIATE R AT RIS )38 T T &4 A 22
HUATHRE, DT BENVEOY, 7RI 07 TR SUERE S aSs A thAT47 0« HLEh 4 AT
TR JUE B2EAT . AT HATAT . AR AR AT A ANF J7 [l (Dieleman 4%, 2002; Giuliano
F1 Narayan, 2003; Horner, 2007; Kerr 4%, 2007; Loo F1 Chow, 2007; Maat A1 Timmermans, 2009;
McMillan, 2007; Pan %%, 2009; Schlossberg %%, 2006; Schwanen 4%, 2004; Zhang, 2005).
Krizek(2003) A 5Tl S, [RIAE R S R A AEAN R AL DX, L ATAT A 2352 B2 W0 . Fan
A1 Khattak(2008) 71 Hoxf b~ BRI SCIERF U B, A A)3EE % (connectivity) FIZ 45
VRGP Cretail mix) SN AR (A PR = 258 M DR 3%, il 3002 52 PR s il O AN i 2%

BRI T 25 07 i BRI H i 22 H0CSC RS A0 1T 1 S A 5 00 00 B A, R4 2 ANkl
] (R0 LG 23 A, BRI e R AT H A B AT R o DA LA— N TV E 50 S
SIRTITT DI RE R A T 2R, T 5 B 1) 2% (1] 29 AT DA R Al e 0 3 11T R 8 RERE, e il S AT i
REFEMEMT . ) — 7, ARS8 ) F 5 A2 T ABE IR (1) #) S 45 0 )™ %% (Johnson T Mccoy,
2006), ZERPFEREAR AR Z , IBATIHE, FEANIE G A I T E 2500 A8 18 BEAE M 1 —
R, R, JETIRTT AT R RNV, DLAUUN - FHZ e RRR, B
A Pk, BAT R (RN S B S

ZRIGEA RGN NI T H I EIEN 24 (complex adaptive system, CAS) HigH T
I LSk, o DU TSR —3 T T B S RSB RERE S R HE T . MAS T4 g
& Cagent) SEIEAT TEAMEEM R & G Re ek, E—MEAREemMAs, A A
BE. thaRe . NSRRI EREE, HASRL B8, ST AR SR AR T T )
FRAE(R IS RE S, 2008; B 4E, 2009). O HIET MAS BHE I B AE X AL IERAT A
(Benenson %%, 2001; Brown F1 Robinson, 2006; FaikEHESE, 2007) . EL 523 11 i i b 138 e 32k hik (i
Al Zheng, 2008)%%5. 5 ARSI HHEAE ISCHRZ, Kii 1 Doi(2005)f4 4 T 3T MAS ) 1 HuF)
SRR, G545 M AP, 0 &g Ik v Bk A 2R3 B (quality of life, QOL) ff)
FEHEATVEAY ;s Zellner 2:(2008) AE AR ZS 2L T MAS JF& T H T VEAS A [F] 368 T BUR A5 Y,
e T NME S T IR RS, TFAR % B DL S SRR 5 . A0 8
TNERRL, AR TN BN S

ASCR R LT 2R R R G I 2 — S BEFE — AL A A SRR — B0 Hs
I IR MR AR | AR B A L A SRR REA T I3, 5 = g A R AT, 45
FEAIREALIEA TSGR, 55 DY F 50 6 R0 1) (4 S R Ty TR AR AT A BERE R VPl S5 4
gite, JHFLEITE.
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2.1 HEER

2o SCRRIABIE, UM 5 AZTE REABA RIS 31, R 8 0 = A5 N & 45ty
by WHESSCE ARG (MBI 1. ASEREF S AT MATIR . HATEE A
M AT 7 BRI, A AT R 2 B2 AT AL S e BP RS, H AT B 2 0 3 A
e B (OIS R e v = U 70 RN R s e i 17 Ml b L S R TS T T 5
R A LA REAE SR, R AT 5 AT SRAT AR B = . B 1 AP
CRSE R AT B BN A
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2.2 WBRIg

YT RGN RS RG AR L%, A BT ASE A TRl i 47 7 k.
AT BRI, AR SCHE H AR RE S A 2R o HEAN Il T R SR AT A 1Ak, DASEBR — O
1 H

1) SN EAM RS, SR TASEEER, P e RETE T Ptk

2)  BRTTHEERCA G — KNI IE T, AS TR 48 k35 IR A 7 ks BT AR I T i, A e

LB RS i

3)  LHMER A AR (R) R (C) Wk

4) 1/NHRLZERIE (floor-area ratio, FAR) Xf MW 1 AN ES (agent);

5)  JE A A AT EE 2504 100%;

6) AN R B AT ) REFE, A IR ARG BURSEAT N AR ARG, DURCTAE

HR = A 1 B

7) ARSI ER b 2 B AN 2 PR

8) i REBEA LR A Hh, B BT A X ALk B R 5 o Rt S 45 Jd Mk ok

9) AXFHEEAHATI, ARG ARE BATESCEAT, R AT SRR

B REFEATG YR R [ e AR
10) BN A EERWESEFEERN S 7, H—8RREWENH T A EE.

2.3 REFESBRAAE

BT Python 1 F I R I T E S - AT W REFE- A BE — 1A 1) MAS B4 (Urban
Form-Transportation Energy Consumption-Environment MAS model, FEE-MAS). HA& &5
ESRI ArcGIS [1] Geoprocessing 15, 7F GIS MLE B % AL (W 20 HT+ ZEvhFl MAS 550 AT
TEAFEHAE Sy, H—RJER agent, H XTI RSN MER (parcel B)2). Hdiid
A5 %l HRAT 7 2O B, R S AT BE B R B IRV RE, LA RS Gl CO, HEI B S5 PR BT 5 1
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IS ETERIER) 1Do ASCANS i BB AL 2 40T @ MR AT T REFE I 5 AT YU, BRI
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Bl 3 W A REE (BT RN FAR: 0 TRAERLE FAR, W REE AL STl FAR,
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2.3.3 JBREFEGIX AL

Jon RO XA IE R R, ASCIRIFEAN TS HE Jon BRI AL S 2 BRI  FL (M, Bl 2% RS 1R Y
Pt i it , X T8 BVE R fa R, Rl il s X158 AR BRI fe I, Bl
PLEFE AL, AN REHLITE K/ o X PR S B 2 1810 Je B, s A7 BREEPE IR 1
B, PA— 8 MR AT Sl i b BB AL o PR o) J DA 5 | NBRPEFRJEE v 1K —FRbr,
r=1 WI5E 4 EE, Al ik £ gl it ; r=0 WI5E AR LY, S F b L Fw s Wikt r=0.3,
AT 30061 ME A BEAT AT FE i, 7096 AOMEZR B LIE PRI

ASCABGE v R BTAT i BASARIR], DA T H i A T T A A BERE AR, XL
Wor=1, BDPTAT e AR e a8 E . FEARRBESTH, nT DAE R Ji R AL S 22 5w 1 5 B

PRREIRAR 2 IR, T =g(A)), b A ZoRE I | Itk R e i at s, g #or)s
A2 2 PR 1 TR AL E (RIS 0 30, 498 B PR 2 2 B AE 5 A St RS X o i —
ug s
234 FRREFEHTHA
BT AT, — 7 IR0 [ B Ok S e A 30, — 7 152 Hh 17 B 13 S,
B COMMU_TYPE = f (A, dist,), i COMM_TYPE Fiihifrirst, A #mfiRj

FaZPrBIERS,  dist; Fou [ RHATERE, | R8I A B4 S Lo R RTHAT

PR R HAT 7 N R . AT 7 2N o e s, n) DU I 7 S U B (discrete
choice model, DCM) #fbl i [ AT J7 AOEFAT A, S H0T LN A FURE 3R EL
BT B S T AR A T AT B A2 AT B o AR SCK X — I R A A, T RS ) 2k
AT T Rk, RE AT 7 (COMM_TYPE) {51t N (INCOME, Pafi: J6) it
ITREE (dist, FA7: TOoK) XPIANEEA KRR CGRATIE B AR 5L T i XA e Aol
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if INCOME >= 5000 and dist >= 4:
COMM_TYPE ="Car"
elif dist >= 3:
COMM_TYPE ="Bus"
else:
COMM _TYPE = "Bike or Walk"

2.35 WHBENNKAZEAEFE. R PEH
B i R S AE DAL IE 0k DI £ LK AT U7 s £, nl LIRS Je A S Rt L
[ 2 W) A TS AT B e AR PO AT R B R AT 3k, TSRl agke (B,
HETT RS IR bR SR Gy, G Yoty COL HERCEE, A Jit E PO REFE R FR BE R 1

R, RV R ST T 2SR N R AT T e REFE RN B L o ASSCEIIRFR 3R 1 P, TR
SCE S TR R A S AOE AT 0GR, IR 1 AR R RR AR RS, A
TARALAN AN AT 5 2068 . (K REAE IR B8 2 IR SC AR

1 AFEAT T I RERR IR S R FE AR

- FNBALHAT N BALHAT

s AR PR AL PR 5 5 R
1 INRE (Cap 10 10
2 NAE (Bus) 2 1
3 H47 %8547 (Bike or Walk) 0 0

2.3.6 WITBEEH I ETR

EFXHEANIR T A, A McGarigal 25 (2002) T & 1 T 50 0 A= 4% Jm v 16 T A
Fragstats, PEANTAERIIE 2 TIES, JHEH 14 NMEbS, EZEAT LI MBS, — 228
AT 5 SR A [ A AT VAL, 36 7 ANFERR, 55— IR R R IR AR 1 A ) o A ATV

i, 367 MERR. WG R LS, Hh K SRR 1D, K # SRR (K=14),

| RIS 10 1D,
® C M pAn (EHfER T D, b 7 ANk
B CLS_CA: Total Area, ZKAEiMyH Mo s AN
B CLS NP: Number of Patches, FAL#NBIEHL% H
M CLS_LPI: Largest Patch Index, FKAEF: Stk 0o b i1 Legpl
B CLS_ENN_MN: Euclidean Nearest Neighbor Distance, “F-JUr4Be g, £ALmE
b AT A
B PARIEEL  H T ERAESOE A MR AR
@ CLS SHAPE_MN: Shape Index, “FBEH /465
@ CLS_LSI: Landscape Shape Index, SMlEIRIEFR
@ CLS PARA_MN: Perimeter-Area Ratio, V-3 i K BB IRTEEL
® FAR T OFRERIE), Lt 7 MEP5:
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B REMESRRR, F T RAETT AR )3 (B 4y A e A 4 —
€ LD _SHDI: Shannon’s Diversity index, & A$)%5] Efabn
€ LD _SHEI: Shannon’s Evenness Index, 74 % FEtETEH5
B LD ENN_MN: Euclidean Nearest Neighbor Distance, #AEAN [ JT A& 5ii & M bk
1 53 A B
B LD COHESION: Patch Cohesion Index, #t5
B Contagion-Interspersion 545, AL I Ko B 1R 2 5 A 2
€ LD CONTAG: Contagion index, £ 4t TEbxr
€ LD DIVISION: Landscape Division Index, 4%
€ LD_AIl: Aggregation Index, &

2.3.7 WWTREEASE RN R R IR

BEE BT A RIS T S AR AL (1 J et A bkt E MGy AT e

SEOTNT, VRO T AR A B FE IR R MR HE R — R AR, R RIS . Ak,

(1) XA IS RIVEN Fa bR AT A S0, SIBRAH SR (1 A2 & (/NT--0.8
KT 0.8);

(2) K4 JmBURPESHT (global sensitivity analysis, GSA) 7712, % [BEEANR T E
BB T B VEN Fabs, LLACREAN AT NI AS T REFE, U5 W3 117 A2 0 FEFE 1)
FFHEE, BB VERFE bR AL 8 REFE 5 M 55 K

(3) TR T R BEAR G VPEAN FRAR, XTI SRAT RS04 Ccluster analysis),
BEMX I TEAEAT 028, 45 AN RIS B30 17 T 25 1 A8 T8 BB AR o BBl B B A DX ) 5

(4) VU TTT TR I e 38 6] A2 T8 BEAE (1) 5 1)

RTHIAE “3 BRI FB 4 H YOG R U 45 R

3 BRI

K FEE-MAS #7132 17 10000 ¥, 35 SIS 124 R CRASTE REFE -3 RUHEDE TRUE)
Wik 4 o . RROCBHUAERS 30s, SUSATITEY 112h. 22 OB H IR T PRIESS 21K 4
RAIEJey B I, 2 o0 T AR I AT BRGNS R IS 2 98 22 IS TR S REA,
FEAFHE TAZREAAT B GV R i T DRI T AR SE B AL

18000

17500

17000

16500

16000

Accu. Ave.Dist.

15500

15000
0 2500 5000 7500 10000

[terations
B 4 SASSHE REHE T 1 B R0 VB 2 1 i 2
10000 REFAI eI PR R R Gnk 2 Fros (REA MITTIEZS, N=10000, B NIkiEE
HAS A E FRAR . A AT RE . BACHAERE. BV D .



&) 2010 WK M T 2R B

2 BHUE RIS R

Name

Minimum Maximum Mean Std. Deviation

dist 9186 27848 17300 2932

E 64092 238378 140500 27969

C 62236 233844 137500 27517

CLS CA 0.0010 0.0040 0.0025 0.0009
CLS_NP 6 33 19.2 5.6

CLS LPI 0.2500 3.7500 0.7624 0.3248

CLS LSI 2.2857 6.0769 4.4267 0.7948

CLS_SHAPE_MN 1.0000 1.2375 1.0423 0.0326
CLS_PARA_MN 34000 40000 38741 877

CLS ENN_MN 2.1554 6.2072 3.0421 0.5705

LD _ENN_MN 2.3301 5.6048 3.3062 0.3579

LD _CONTAG 24.4728 50.4032 39.2857 4.0672

LD _COHESION 82.6889 96.7945 93.1993 1.4731

LD_DIVISION 0.5431 0.9249 0.6957 0.0553

LD_SHDI 0.7929 1.0989 0.9778 0.0671

LD_SHEI 0.4978 0.7560 0.6090 0.0406

LD_Al 35.8211 54.1918 44.6079 3.0234

TEANR TSR N AT HE R (dist) RIS R LA R . W8 dist Z2= 17040,

LA M FRE I I A5, AR MDA RO T, A0 HAT BRSO, M 9186

F) 27848, ZEFARK (3.03 fiff). &5 2 dist A m MR A M4k, Hrh BEASEE A IE

AN

axTJJ

A2k, dist (E D5 s, dist FIBEAREEEAEA S IR A 20 GYMH 17300, Arifk

7 2931.7).

Frequency

500 .0

400 .0

w
=]
=]
=1
1

2000

100 .0+

T T
5000 10000

T T
15000 20000

dist

T T
25000 30000

5 dist AR MR E LM LS TR A L]

KHURBEPER S B AR 1 L AR (& 60, RN AT B e (& 7D,

HETT 7R B IX 10000 AR R HE A L o



Wix

Legend

FAR

[ Jo-1
[

[ E
-
-
Job density
L_Jo
-
P ar - e
B o - iss
B 57 - o0

 —

K6 ST TR A DAL LE 6 I BB AR 0 A

5

Legend

-C parcel
Travel distance
[ Jo-1u

[ is-m
D ER
Bl s: - o
B :: - o

4
I

B 7 SIS S L A AT EE B AT P (bt s it
3.1 xR

T AR SCE ST, A KT 0.8 B/ T7-0.8 AR K e IR, HIRR A &l CLS_CA.
CLS_LSI. CLS_ ENN_MN. LD_SHEI. LD_Al. LD_CONTAG fI LD_COHESION.
3.2 &EHBtL

T3 4 SRR S A, AT AR 2 T AR AT B O R o B S P e 5 A AR S
Jei s HoAb At A 1) AR B A A 0 BT OV Rl o Rk (R U R4 T 4 R M A B 1 — b T FRTAEE
Jrik, B ATEE S dist /7 4 AR B GX B In(distyfF A &), 232 A A&,
KR forward ZEPEIFIVAKJ73E, LD _SHDI B AS B2 mpk b, w2 mnl a4 . % 3,
FoREANA AR L dist R NiZE T LA, AN 5812 AKCF#ALT 0.001 7K,

10
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CLS_NP Ze i (R EO /A, HO e, BT O R i H 3 AN AR f 0T AT B 12 AR 5% ) e
Ko wb L H B, MR AT N

R 3 AU TS R

Unstandardized Coefficients Standardized

Name Coefficients t Sig.
B Std. Error Beta

(Constant) 10.235 .052 198.017 .000
CLS_NP -.023 .000 -771 -121.363 .000
CLS _SHAPE_MN -.591 .031 -.114 -19.246 .000
CLS PARA MN 1.477E-5 .000 .076 14.449 .000
LD _ENN_MN .019 .003 .040 7.359 .000
CLS_LPI -.016 .004 -.030 -4.451 .000
LD _DIVISION -.079 .020 -.026 -3.975 .000

3.3 WHHSRELH

F R GBUAE A3 BT BT A5 2 1) 6 25 [ $aAs, W AT 28T (cluster analysis),
MY A B, nTRT AT 2028, b clusterl (OFEASLH by 2512, cluster2
3632, cluster3 4y 199, cluster4 j 916, cluster5 & 2741, iX 5 AR5 (A G TR AL % ASAH ],
FARMLER 40 0T 25 (10 10 $h 20 AT B AT AR R I 2206 (&1 8D,

4 BRI GRS PO E

Name Cluster

1 2 3 4 5

CLS NP 21 19 19 21 16
CLS LPI 0.8934 0.7611 1.0264 0.9760 0.5534
CLS_SHAPE_MN 1.0492 1.0417 1.0569 1.0535 1.0320

CLS PARA MN 3.8112E4 3.8908E4 3.6257E4 3.7301E4 3.9757E4

LD _ENN_MN 3.2108 3.3074 3.1994 3.1723 3.4447
LD _DIVISION 0.7150 0.6947 0.7228 0.7253 0.6675

30000
600

241 6,755
8 = 3,542
25000-{ N 100 =
589 @197 7
501

3974

20000+

15000

10000+ !

dist

5000

Cluster ID
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Bl 8 2 Al TR A 1) 0 ) A e i A 1
3.4 W RAR X BEFERIRAEIA A

DA S 45 R4 D 31 20%20 (7RI IT - D 1 INSEAN R AR R 30T 1 280 RERE 14
SN, BOE TR 5 Pt 5 MR BEXHERIEIR, FE T FEE-MAS 42 5000 /M i
& R RANF AT S MU A ), PG REROZAR A 22 NI FE A Tl AT S B (dlist,
SRR 5, JLA SR T LA O e 3 iy AR S A Tl REAR KIS, W] DA HH 15 T £
REFEIR A, A7 237 (15 T I RERE i T80 2Rl 1T TRk T, 22 A BRI T A REFEAR T
B BEIRI T, IR TR B S A AT S BT T R TT H REAE S AR T T
W IRERE, 5B S AT &, XA REZ A FRA VBB S RAZ S8 A PN, e PRItk
MR AL, SR BEALIE R, G5 RATRESS AN, RORAE R — B BURIE S b AT 489

% 5 ANFTEARIIT T AR b SO0s I IR H AT B BRI 45 SRR

Name Map Minimum | Maximum Mean Std. Deviation
777E dist 9186 27848 17300 2932
K77 dist 6943 33187 16801 4904
FE dist 7419 25750 13460 2906
AR dist 9608 31539 16558 3203
Zip dist 6583 47535 14948 4910

T MR R ELBI RN, RSB IK) S B RN

4 JLRUIRT ST Lot

H T X H AT 2 R B A R S, WngRRE . A S i AL A T R AR X
(transit oriented development, TOD). £ .0y BB, SHTKAEMVEAS, % EmL+
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