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Influence of Urban Street Configuration on the Location of
Urban Commercial Center Based on GIS and Space Syntax
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Abstract: Taking Shanghai as the empirical study area, this paper combines the topological analysis of
space syntax and the quantitative analysis of GIS to explore the influence of urban street configuration on
the location and the level of urban commercial centers. Topological configuration of urban streets has
strong influence on the location of commercial centers. In commercial centers at different levels, there are
one or more axial lines with high integration (red lines) pass through. The level of commercial centers is
in direct proportion to the control value, the connect value and the integration value of axial lines in each
area. The scatter diagram shows that the local spatial intelligibility of commercial centers at five levels is
higher than that of the whole city, suggesting that the commercial centers are apt to be located in the in-
telligibility areas”which are easily to be perceived in the city.
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Table 1  Average values of axial lines in buffer area of commercial centers at different levels

Tk LR Control Connect Glnteg Linteg TotalDepth
— AL A 1. 626 59 11.553 19 1.947 26 4,127 84 11 246. 638 30
CRATREDL A 1.527 96 10.565 22 1.871 34 4.093 32 11 566.913 04
— G R AL O 1. 550 20 9.813 13 1.791 08 3.779 27 12 088. 777 78
SRR A 1.429 27 8.567 57 1. 683 67 3.656 59 12 662. 378 38
JE A XD AL 1.317 41 8. 466 32 1.790 02 3.634 58 12 090. 196 89
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Fig. 1 Axial map of streets in urban area of Shanghai
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Fig. 4 Comparison of scatter diagrams for spatial intelligibility
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Table 2 Comparison of intelligibility between the urban area and the buffer areas of commercial centers with 600 meters

S ENIR 600 m T AL R
GINTEG LINTEG GINTEG LINTEG
Pearson Correlation 1 0.761("") 1 0.813(*")
GINTEG Sig. (2-tailed) . 0. 000 . 0. 000
N 2 082 2 082 616 616
Pearson Correlation 0.761 (*7) 1 0.813("") 1
LINTEG Sig. (2-tailed) 0. 000 . 0. 000 .
N 2 082 2 082 616 616

1):** Correlation at 0. 01 significance level (2-tailed).

TEZR DR W BT IR o Rl oL i A3 JR 7
SEGR T Bh e s A LB, A A R R L
o Jo RSB 2 X S A8 e ol B R A T B SR A S

34w

Rl T TR R R Ak, LSl p Ak



116 iRz (HRBREND

550 &

AT A R B R R L

ST T 0% 285 M) R B X B T S e R i i ) 7
JMEE R R Z —, AR AT A4 32 58 18
S AT R M B R, SRR GIS %8 R
RREHIE, R TPEZ MR RIS
S : O R AL B A SRS i 0 T4 26
MERT (WAL aRY]) Kb, W
NI IS Y SSE P A, B I AR, fE
e 5| 2R TR 2%, R Ryl 5| 119
T QUEHE F R (0 R A AR O R 1K
SEDE T OREGURIE, BIZE R B Y 1388
SRR AL PPN i = Y Y RSN NAE
ARG ; M T 2R AE SRR 5
[N AN SRV DR 3 A SR A= il o =4 SR A AR ]
AL (@R B (B A A s P 25 A (L
FR R VER B EHEDR, BB RS RO
FYWMS, HEBMEEAEZRAMER (e
JREERE) 5 @R LR (4532 600 m)
BRBBE RS LR 25 Tl o0 i R A H R B
LETEMEEE, S MsRhFECR, B
HR L PR REAR A R A2 T 25 () S5 v, I T B
N REASIE], EHAR RS,

LA b B0 T3 R e B A1 R B R B
HEPRAE R BSOS HME. 458, LA
AR R RARZ, maEst, ANH, BHESHE
R, ARSORXZAER R HATHT, (B 5 a5 £
JEF S B P 25 R X R oL B S o 5 A el T
ZTM O AR B T A A B, AS ST R i X 4
PR A B A DR G, Rl— B AR AE
[RITE S vh i 2 K L, T AR 5 B TR ol 0 P £ Pl
ST SR A 2, BRI R BT TR
TREs A At GIS 2347 s

FERFFE T L, G1S Rz (A vk i 4 I TG 5E 3%
5 1 GIS 2= [ 3T A BE Ty, JUHIRTEA NI 3l
TINS5 T M 2s B A5 M i aE 1T, AR
A3 )RR B RN Y BR A, ST e A e
PRA M F ik R, R 2 AR B0 E B b
FTBSU LA R, B R B — AR A T
ARIB, HEVEIR TIZAERAE N CIS Hhi—A~ H R
XGOSR, TR H AR T T 45 F B A B 9 )
VEME . DR, S M PR X0 B ST T 2 (R ) A B
JIENRZH? SOk [28 ] I 0 B 5% & P T
AR (208 B - SRR ED) 3 T 2
W B BA S Rk, ATl S HE S B
LGS ER= o S U P S Co vt S A S U A A

FHETE AP R DO CIS fhdkakis, JFH.
JEIFRFD 23 A0 A Sy e 350 00 DR 52 B A — b 5 1) 3 A7 3
17, XWEAIS G FEUERMTT, PRI
o TE AR, ARSI A B 59
A, YT Y A B IO 45 A Xk 3T Y b 2 E T
(sl i) LA ZHaBig (edR) &
HABZZMAERN, XS/ EBRI R E.

SISk -

(1] FULR, T S 3Ae [ M]. &8 ZHE
PR AL, 1983.

[2] GALSTER G, HANSON R, RATCLIFFE M R, et al.
Wrestling sprawl to the Ground: Defining and measuring
an elusive concept[ J]. Housing Policy Debate, 2001,
12, 681 -717.

[3] TSAI Y H. Quantifying urban form: Compactness versus
“Sprawl’ [ J]. Urban Studies, 2005, 42 (1). 141 -
161. '

[4] HILLIER B. Space is the machine: A configurational the-
ory of architecture[ M]. New York: Cambridge University
Press, 1996.

(51 G "R PEX T pl o & SR E-—4F b
WAL OO B PTR D] B WUk,
2007.

[6] WOUDSMA C, JENSEN J F, KANAROGLOU P, et al.
Logistics land use and the city: A spatial - temporal mod-
eling “approach [J]. Transportation Research Part E,
2008, 44,277 - 297.

[7] HOLL A. Twenty years of accessibility improvements.
The case of the Spanish motorway building programme
[J]. Transport Geography, 2007, 15; 286 —297.

[8] LAUJCY, CHIU C C H. Accessibility of low-income
workers in Hong Kong[ J]. Cities, 2003, 20(3) ; 197 -
204.

(9] WhERal. 25 (B B 0 A5 0 2 2 A AR 3T 5038
FESEA TR IR SR M5 (D] 518 B
Tk, 2008.

(10] BERTOLINI L. Evolutionary urhan transportation plan-
ning? An exploration[ J]. Environment and Planning A
(2007) 39(8) . 1998 —2019.

[11] STRAATEMEIER, T. How to plan for regional accessi-
bility[ J]. Transport Policy, 2008, 15127 - 137.

[12] Bk, BILL Hillier. 75 [/ 57 3—43 ) A1) ¥k S 30 1 40
RIM]. BRt: ZREERZ L, 2007.

[13] HILLIER B, PENN A, HANSON J, et al. Natural
movement or configuration and atiraction in urban pedes-

trian movement [ J ]. Environment and Planning B,

1993, 20(1) : 29 - 66.



[15]

[16]

[17]

[18]

[19]

(20]

(21]

resentation for space syntax and a new model of route
choice for transport network analysis[J]. Environment
and Planning B, 2007, 34, 539 - 555.

DESYLLAS J. The relationship between urban street
configuration and office rent patterns in Berlin [ M ].
London; University College, 1999.

Ben=s, FRHTET. H TS AR T IE A
W RRABITTLT]. WeRlE, 2004, 29(5) :6, 76 -
79.

MATTHEWS J W, TURNBULL G K. Neighborhood
street layout and property value: the interaction of ac-
cessibility and land use mix[J]. The Journal of Real
Estate Finance and Economics, 2007, 35; 111 -141.
SONG Y, GEE G C, FAN Y, et al. Do physical neigh-
borhood characteristics matter in predicting traffic stress
and health outcomes? [ J]. Transportation Research
Part F, 2007, 10:164 - 176.

ENSTROM R, NETZELL O. Can space syntax help us
in understanding the intraurban office rent pattern? Ac-
cessibility and rents in downtown Stockholm[J]. Real
Estate Finan Econ, 2008, 36.289 —305.

BRI SRR, /NS, 2 e A ik e LA 3T 2258
WS TUR AR I [ T]. B BRI AT #2009, 24(1) .
79 - 83.

CHOI A S, KIMY O, OHE S, et al. Application of
the space syntax theory to quantitative street lighting de-

sign[ J]. Building and Environment, 2006, 41:355 —

[22]

(23]

[24]

[25]

[26]

[27]

(28]

%3 BESCEAE . FET GIS 553 [a) A1) v (04 T8 I P9 25 40 o 30 7 TR ol P00 7 Ja P 32 i 117
[14] TURNER A. From axial to road-centre lines; a new rep- 366.

FOLT'ETE J C, PIOMBINI A. Urban layout, landscape
featuresand pedestrian usage[ J]. Landscape and Urban
Planning, 2007, 81(3): 225 -234.

BARAN P K, RODRIGUEZ D A, KHATTAK A J.
Space syntax and walking in a new urbanist and subur-
ban neighbourhoods [ J]. Journal of Urban Design,
2008, 13(1). 5-28.

SCUPELLI P, KIESLER S, FUSSELL S R. Using iso-
vist views to study placement of large displays in natural
settings [ G ] // Proceedings of Conference on Human
Factors in Computing Systems,2007 ;2645 —2650.
JIANG B, CLARAMUNT C. Integration of space syntax
into GIS: new perspectives for urban morphology [ J].
Transactions in GIS, 2002, 6(3) : 295 —309.

JIANG B, CLARAMUNT C, KLARQVIST B. An inte-
gration of space syntax into GIS for modeling urban
spaces[ J]. International Journal of Applied Earth Ob-
servation and Geoinformation, 2000, 2 (3/4). 161 -
171.

TR, B, b TT DR M L B S A R R
ARTERFAELT]. MBS 5TF K, 2005, 24(2) .15 -
19.
JIANG B, LIU C K. Street-based topological representa-
tions and analyses for predicting traffic flow in GIS[ J].
International Journal of Geographical Information Sci-

ence, 2009, 23(9) . 1119 -1137.





