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Study on Evolution of Urban Transportation Network and Spatial Expansion of Residential Areas:

Taking Dalian as an Example
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Abstract :  The evolution of urban transportation network can ap-
parently lead to the spatial expansion of residential area. This pa-
per attempts to describe quantitatively, with the fractal theory for
the first time, the evolution features of transportation network
and the corresponding dynamic changes of the residential area in
Dalian. Then the paper further analyzes the promoting role of Da-
lian” s urban transportation network in the spatial expansion of
the residential area. Per findings of a case study, with the develop-
ment of urban construction, the fractural characteristics of the ur-
ban transportation network and the residential lands have been
both obviously strengthened, showing a highly positive correla-
tion: the development of urban transportation network plays a re-
markable role in promoting the spatial expansion of residential ar-
eas.
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Keywords: transportation planning; road transportation; spatial
expansion of residential area; fractal theory; fractal
dimension

hES XS U414 XERFRIREG: A

Fs HER: 2007-06-20
BN 24, 5, TTREREHE LS. 22
BRGA 0: RTASE IR B IR AL KT R R A

.

% . E-mail:lixueming999@163.com

055

W ZBMNERHTEEESHERAEBR, XBEEN
T RANBMNATEXN T EEESEEEEEEYT BERE
EEATERNIEM. BRIERETHIESN T EE=EN
MRETPEREXNH/HEAN. ZEEH. REDFUE
FEEBXUOWR, UNEBEHFTEHERENE, BSHRH
RMEMER, ROZEDHFY. NEBPFENITBERS
XHEES BB R WML TR, WCERR2] LR A5 ER T
BRENEEZET RIUEREEXAEFNER.

BEFHRUK, RETEFHESRER, RBRFE
wHHINR, WHRBWERL S SETAREE=EERS
B, ARXHNERFMHT, AXUKRERTRBMERE
SEREZETBAAREE, ZXsAPHEREEZEH
MRBMERL SFE=EYT BT, NWHEFHE
TRE Z B RBALS

1 EipEm

42 IE 18 A 3 E B 5 5 Mandelbrot T 20 t#42 60~70 14X
B3z, RESHILVAZEM EELERBMANITARIEL MR
FRRPA—IHNBEEDI X PEERAARNRTIER
AHE. FHUNEZZEEENZEES, IBEEL. %
MWEEE, — RN, PERIZEEATIIHRMNEESY:
DOREHEEEN, WEERNNLFART, WITU2IMERE
HAET ; QEARHN M BER B ARSENILE
BEMMER; QRFEMBAEMNER, ELAEZEEF
EX EHBEBELMYE, MEETEX ENEHEMUYE; D—K



Wi ERZBRARE S B EEEY M R—NRET A

Study on Evolution of Urban Transportation Network and Spatial Expansion of Residential Areas: Taking Dalian as an Example

D:>D,, BISRETEREH BN THRINEE; OIZEEF
STERIRFEIEMTERENX, TRRAKRR™E; O@F&A/N
THABENNE@ER. KE. dRREE, HHIE
WINABLESNERR N L ETERERR)BEEB CHERN
MEMFERMUYE, FHRBAEMAELREL,
HTAEEEERMERE, FEA—MNUE@K.
B BR. fARFHTEE, FBSIANT LSS
R DT OEATBENRLESET ERY, DHEEHT
BHIENEEER, PEERNEMAR T EEPESEN
WESITEER, MNARRNFEZRIETHERERAR
BB AMKR SR AENILTR, BT X E B AIRR
BB EHTHR,, AMIERE SMO4ITE XY,
0 = HiE k (Hausdorf4E 5 . HEIN4ES. XEE4EE. 52
B DR FREEEE.
WHARNRERCNZBMENERE—F=E Bt
2, WmERNSEILEMHRER 7 3ZBME N B
EY, HFHEHmRBNENEESH, BRINESHTH
RERGFARKRAT, PRELE—FIRWAENL, BR
MR ROFELBE, MoREEE TEERIAEH
MARBMBIFIE. BEHTRBENELXRIELN—TR
AN EREAR, EINEEEEMNTRNAERE T
W A RS D RER TR Y, R FEXNE T
TR ARSN D EZE TTERET TR, AXRH
A - 12 2 HORk T 53 K A% 488 T 320 0 4% B =5 VR AR AL
XAER-FRELHAREERAAN =2 H .

= o

L1 KE- =248
MRAEERHI SHPETARBNEKERF DL
B, MR AEREMEKE L5 SHEE TFIXER:

Ly 8% (M
HXEEER, & Socr’, MR TRIAN:
L=k, 2

A rABEFE; LAMr A¥ENERKERZ®
MEANEKE; KATRKRE T
QXIS HI5
InL,=DInk +D,Inr, 3)
FHRQ)FHTEMEA, BERIERE.

2 Inz;- hlL(r,)- ln[ 2 1111‘,‘][ 2 hlL(r,)]
D= 1 i=l i=l

n n ’ (4)
X (Inr)*- [ X Inrf

X DEVARTREKELS; nATHEG (A ERRA.

KEAHHNBRXTH#E—SHNIT, FQRAP L,k
STk, TEHNERENTRAR: p(r)cr’?, ¥D<
20, 323 W L% TR RE A 3 K M £ HRu s ) 0 B R
RBMEREH AR, THEDEXSHFRANERS
8; ¥D=2F, KEMESHEBEEIIETL, TBEML
SBERM; ¥ D2, RBNEHEMNFOEDER
#, ENEHLAMNEZBRAE D, >2, BRIXFLEL
LERIIFEBEY., BRENEROHZBRA, HNESFE
Mo% DERS, EREXBNBAMRLY, TBMLE
MEBERTE, KEMEURIRIE ML D E M F G
BAEUNELEE, #EHBK, RANEBRESERERH
MEFOLEED THESBIEDE EAHY,

1.2 ERR-F R4

White F1 Engelen & Fo 38 T FE A B9 2 450N FA T8
A B EEMITR, FREREXNELAELRZ
DU T E (S &L T E ) ARIMERE ¥ Ern &
ErSeEAM A AERA S, BFRIEREAMHEE
BRTESN, BB SO<nr’, BRESDer"NE .

So=nr”, &)
R nAEREB(n=n); DAPHEIE.

BAO)XZ—MER-FREXR, WMABNEHNE.

InS(r)=Inn +DInr, (6)

FMAG, EEEATETMTEERTESHS
Y408 D, Frankhouser  HFRZ ¥ 24E, HTFE4%E
HERMME—MEREEXR, BRFTRAER-¥E
#®H, ABAD=nr’BRORNTE",

p(r)yccr?, (7
He, pr)yharSEER T F BOEHERE, EHEL
532 B FIIBEMIELL, FREFMNMIBILEARX
EH WAt B EMNFOC=0)3 BAENREERE, DE®R
K, THFABREFREIR, RZMUER, FEHEETT
REET AN EOCRERENZEOHERE, 9 53/E
BFRABHPEOHNRON, FREBRMRARIREBLE
18] 4> 7 B9 S 72 A B BUSAE™

2 JEREAZIE M % 0 R =S (8] TARFE

AR IUAET 19855, 19954, 2004 FiE KB
B2 B IR E M E kg, ) Maplnfo 24 M FHHEL

73



74

3 22i@ Urban Transport of China

#Eod E3IH

REFRREEAMES, A=EMEIENBEMMTRE
7B B 32188 M 45 K R R = (8] I 7 445 AiE o

L£TRARETREEX. mEERFRANERER
SR THROHERIERNX, FEit, HRRESEETFEZEX
EMR3XKPUX. AKX, T AR)FEHFX—&
7, AEHFEIE=m. KIROX. FEARMEMNX,

1 JEBR3ZIE M 48 R 9 S HEHFAIE

2.1.1 WEDE
AFERZBNENEEALNIENEER T

M, R ER PR I B 22 1 M 4% O B At A 0 EBEE

BIEAART HANEROHTEEHEHN I ENE,
B, NoskmA¥ZERED, EERTEN

BEMREENNFAERZBNEFEE, RRKFREA9

km; HX, 2ANERENERZBMEZDKE, B5

Bl R@EMNESEELERER

Fig.1 Transportation network and turning radius

BB S 5045 BN T S AL AR E (LB 2), BT =B B 2 Moy
mEBE+SRE; &E, MRRNZFENEAEEEN
B/ORMBOHREANKE-FREHEREXRE
R WEZERIFR 1, A7 LEARE X IER B MR
TIER, BHRXEO<r<9 km)¥ D> A OXO<r<3
km), FMEIX (3 km<r<6 km)FiBZX (6 km<r<9 km),
2.1.2 FHED AT

BAR L, REEIAIAR SRR R A B AU ESE B A G K
EEFAZHE, XiEBPLEEGHBHEE. KEHE
B 32 188 00 4% R 2 (8] 3 AR RFAIE A

D) X REEW LR B E, EBMEF; BEHTH
I, EERMEEMBE, ERMNE, XEHTIER
TBMNELRAN—RINE, KE-FREHHENEESM
SEE R ARV NN FHINE 7 X — =, BEERHRER
MBFHER, RETHERZTBENKREWERDTE,
1985—2004 F B AR X HA KD HEH 2R FEMES,
B B 4SS R A B n5E,

2) k1, MIRRSEEERERE, KETIERE BN
B KT - 12 401985 4F 4 1.323, 1995 4F k&
1.446, 2004 FEF+ & 1.550, X R R M 1985 £ 1

8

InM(r)
N

-1 -0.5 0 0.5 1 1.5 2 2.5
Inr
B2 REXBMEKE-FEEHNEHLRE

Fig.2 Dual-log coordinate system (length-radius) of
transportation network in Dalian
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Tab.1 Length-radius dimension of urban transportation network in Dalian

R - S4HE DUBXFHR) D SEHEE %
rkm 1985 1995 2004 1995 2004 Bit

WRXE 0~9 1.323(0.979) 1.446(0.983) 1.550(0.988) 9.30 7.19 16.49
oK 0~3 1.628(0.997) 1.731(0.997) 1.823(0.998) 6.33 531 11.64
SNEIX 3~6 0.938(0.996) 1.094(0.995) 1.225(0.999) 16.63 11.95 28.58
hBX 6~9 0.741(0.999) 0.878(0.999) 1.092(0.999) 18.57 24.32 42.89
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Fig.3 Dual-log coordinate system (length-radius) of land area
for residence in Dalian

R2 RKETRERUER-FELELNEE

Tab.2 Length-radius dimension of land area for residence in Dalian

R w5 SEE D(IEXRER) D, IEER/%
rkm 1985 1995 2004 1995 2004 Rt
X 0~9 1.415(0.961) 1.491(0.958) 1.616(0.987) 5.38 8.36 13.74
X 0~3 1.813(0.974) 1.971(0.975) 1.888(0.988) 8.71 -4.19 452
SNEIX 3~6 1.096(0.986) 1.118(0.991) 1.345(0.999) 1.97 20.30 2227
B%X 6~9 0.641(0.993) 0.824(0.990) 1.130(0.992) 28.49 37.15 65.64
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Fig.4 Correlation between transportation dimension and residential dimension
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Fig.5 Analysis on mechanism for construction of urban transportation network to promote the spatial expansion of residential area
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