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Fig.1 Fractal evolution of Fournier Dusts
(fractal dimension D=1.7227)
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Fig.2 The principle of cell clustering in raster image
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Tab.1 Results of Beijing boundary identification

corresponding to varied search radius in 2006

WM EEH BRERE Rk’ R KRR km
20 3984 784.42 4180.44
30 3429 786.65 4260.78
33 3066 800.66 4490.82
40 2694 804.44 4595.88
45 2450 811.07 472734
47 2107 848.44 5251.92
54 1905 850.57 5315.52




1262 wooBORE e HEORE 534 %
BTN T 1994; X 4kE 25 1999) FULEFIARAE . X R SARE

I T 2 A T A — IR 7 i ) R, AR
FERT— B ZI B AR - & AR AR S B S A
AR T T 25 A0 TR R AE BN 52 A ], (R A
—SEMARIZ AL o B 3 Mdb b IX R H SR
BRI EI T 2 18], Herbr g 25 2ok 1z 32 4~
o AFARIEETT LR B, 4 D AEy 1y ith £ AU 25
TR, EITEREAL A T RERALT AR L, H
AN (RO BT R I BT 125 SR 0047 oAl DLk
B, SRR EER PRI G R B AE TR . X Ui
RO ER IR IE 1T B AT A 3T T A5 i R )
SPICARIEIE WK o SR, 25 LARBR R A 7 AR
A1) 55 R K i S AN S — 28, S5 27 AN
AN 75— B AR TR E MR R AR R
I, R 2 R . /A LS UL R 47E 0.984 LU
L EE I R I7E 0.990 L L, 1 HL[A]—4F
By Wi RERAEANZE B . e nl 0, /S NI (A
FJa 27 AW A HA — 8 R HE 1Y
MERRIE 0 R o AT TR 28 4% IR 43 TR
fiE, HAR R P42 5 FEECH N RO Bt 4207
M. DABLAE R I BrAR i, D0 o] LIRS ph 2843k 22
D 2ASBREEIX, BIAT S A EAAE AN i — MR X, S5
27 A ULIAE & F 55— MR X

55 5B (RO A R AR 2R 45 my XY
FA RS S, YRR r 1545 m
BF, TR A 2 I E —Fh AR AR AE ; i R PR R
F 45 m B, AR T A0 TR RHE B RE IR, 2
B — R RRIE . R, JL kB AT
fie ELAT 25 o U4y (Bi- fractal) ( White et al, 1993,
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Fig.3 Demarcation of scaling range based on search radius r

and the number of clusters N
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2 XHE AN 2 IR AE R — 128, i et K e
TR X T RO TS A0 AR AR R AR . A
SR B RN 5 SRR A 1) 2 B AT G, RVAR R4
H AR T8 R AR UL . 1988-1999
AR b5t i X B X A3 A R B T TR Ik
BERA, U R A 3 2 3 B R, SRR
H A8 Al X6 T 5 1 41 3l 428 A8 1 Ay SRR RE B 448 K
1999-2006 4F- , b 5 1l X #15 FH Hb o3 A1 22 31— P 4R
RIFHE, R SERERBOA WY 5K, 520
i FEIE R [A]— R B, LA AR BE R H R B /b . 3
FH T B AR A () — B SR R TR A T A 0T SR T
B E AR B AR A2 A8 A I B B T B o
PLER — N BE DX 9 B S (B TR SR kA2 1Y
W AR e, MG ICHE A BT T % 18, BAMM%
JCHAE R AR E Rl A 4 BT o X —Z5 SR it
T 3 B R 3 T 0 R 31 A% T A B FH 4Rk
LRI AEE G S 2 A8 . & 5 A E 4
7 B BB 2006 4F b 5T b X 5 43 A R
o T B 4 SR I A5 9 2006 4536 17 i AR
BIZERNE 6 fin . H iR LGN
TR B AR BIES 3R, a0 @R R R I 48
B R B R R BT AR T
3T X 48k T Pl A IR I . A b P S [ A A
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Tab.2 Statistical indices of double logarithm curve
WE

. . ) . . HA0
BT S AR LA s A -

ey g a0 DRIEHAMIG fTS DI G b
o PR et R AR R AR ig*
1988 0.970 -1.17 0.997 0.992 -0.67 -1.42
1992 0969 -1.30 0.984 0.993 -0.66 -1.56
1999 0960 -1.75 0.986 0.990 -0.78 -2.15
2006 0.945 -1.54 0.986 0.993 -0.55 -1.99
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Fig.4 The effective range of a raster pixel
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Fig.5 Distribution of built areas in Beijing in 2006
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Fig.6 Result of Beijing urban boundary identification in 2006
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38 i b 3 L A 2 TG X T M B A R
SRR TR 531 5 AR 2 — T Bk K (Rozenfeld et
al, 2008) o HR/D T XA R T MBS 1Y e, I8
YT RIS b RS v
YT K SR SR . DRI SR ) b s
BLia e JE BE . 7F Tannier 5% (2011) A1 Rozenfeld 5%
(2008) A H& i B PG 7 i i LR O iR R & T
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(2011) LA J2 Jia 55 (2010) 82 th i R 1t 7 vk, AL A 2
— SRR BN 2555 o Tannier 25201143 )7
TR FH S SR 3 i S o3 A ) R i B | Jia
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T8 RO R A A SIS T AR 30k 71 2 R A )
SE L0 B BB I By T HE TIPS A3 bT . BEAb,
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T E AR ERIREGTT, o] A IR T 2 A 460
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SR Hb iff 2 BE AR BTG ) AT RS 8 L, — R U
Rk T 0 U SR ) 0 o
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FIHZ 7 6 b w3k i ek H OB 25 R AT 0
FE, G5 AN : OFET AR 8 5 Ak i 30 i 0 AR
T e — S B A AR B ik . H R A
S DLOR i R AR B AR A Ak BRI AR T I 4B, LA
10 TUAR] Hh s 1 R X7 B8 56 2R o G A I Y 1
QFIFHZ I i i 3 R R X3 2R 242, 7

R UG AL PR E AUR] LSRG AR R R
BT LUK AR SRS BB S AR B, I %05
AL T ARG TT R SBIGE L, T e R R
ST FHHIE S 1 /0B RHIE . iR AL 5T 44 4E 0y
8 B TR 2562 T 0 A, ) P A SR 1R 45 2 ]
HBARARECH Z I ARCESC AR fa 7R 1 AL ATl X Al
FH A XS BERHIE . @AR b sUE B ) 7
RFAIE, DUBR R DX A4 9 BB AR, A SO B T
BOTHIA A T R8I FE AR AL GE i i 2 4T
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Urban boundary identification based on neighborhood dilation

TAN Xingye, CHEN Yanguang’
(College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: Urban spatial analysis should be based on reliable measurements, and the most basic measurement of
a city is its size. Defining urban boundaries objectively is fundamental for determining effective city size. In
recent years, a number of Chinese and international scholars have developed improved methods of urban
boundary identification. Among these, the majority apply vector data that can reflect the spatial organization
relationships of entities internal of cities. However, access to these vector data is often limited. In this study,
based on existing research a new method of urban boundary identification with remote sensing data as input and
using neighborhood dilation and quantification is put forward. Our method takes a spatial neighboring merging
approach. By changing the neighboring range of pixels, different numbers of spatial clusters are obtained. An
optimal radius can be determined according to the scaling relationships between the neighboring range of pixels
and the numbers of spatial clusters. GIS technology is then adopted to define urban boundaries. By applying this
method to analyze remote sensing images of the Beijing area, we found the effective range of pixels. Remote
sensing data used by this method are characterized by real-time acquisition and easy access. Also, the calculation
procedure is straightforward. Thus, in future efforts of urban boundary identification, our new method may
provide a complement to existing methods.

Key words: urban boundary identification; urban patterns; city clustering; neighborhood dilation and

quantification; fractals; scaling; Beijing



