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(1. ISR E 52 Be, LR 100084; 2. -6 507 3 iy A% % 718 9 Be, b 5T 100045;
3. WiV KA LA B AR BE, BUM 310029)

WE., FENERMRTEEMNER T RZ — Wi KA # (UGBs) B2 78 E g R A5 5 T
Pz MR RBETE . AR HLHI SR, iy 1 R0 30 Rl 5 b 2 B A o T K e R A
M7, 5477 E Z 89 UGBs £ AR, TRl LRt D v [ e AT B — B UGBs, 1% 32 5% (9 1
ETEFRE LT T RIS, AR DAL Ay iE TR B Z 5T 20 IR 205, IR, A SO —
il 3 T 2y P ST A S B i E ST I KGR B O ik R OT B IR T M R R SR TR
AEAE B 2 WL | A I b S W3 T 35 A I 25 S A58 A ad B, O B A I Ak 2 30T K TR B Y 5
WA AR R TEIE A S AL R DA BT O BRI B, B T LIk B £ 6
AR UGBs, LR AT R W, FITIZ )5 5 5 1 58 )5 i B il 52 B9 UGBs f# 75— 8 19 28 5%
R TE $L5E 7 9 UGBs BBt A ) UGBs i B2 0 N4 540 5 X — 15 00, 2% %5 ki
B4 R s o BLE 45 B UGBs,

KW JUM AP, UGBs; LYMAAME Mg IR BRAEEX; JExt

1 5%

I T PR R R Ao R PO AR A IR A AR AR R XTI TR R RIE L T ER
Pk, PR, e o dn T S BT R A AR A, R R 38T R G ) b 20 & Y
BENEY , T BGC AYAR DGR B T, DR v ST A b i D % R R OR AP O ik s ) Ry A
A HAR P29 kT & R BUR (Urban Containment Policy) &8 )32 2R 1) —TEL KM %
Bl AL B, & (Greenbelts) . 3k 7 34 4 31 % (Urban Growth Boundaries,
UGBs) F3 i ik 55 i1 %+ (Urban Service Boundaries, UCBs) ?, H:#p | UGBs J& H A 7E 22 AR
FFie o)z 0 — R R B i ) T DR R R DX e R A B R, A X
T VF AT UE B 8 1) R At - b A TR 4R B, A R T T A IR R 2, AT
R B0 3k T b DX R A | B R AR A AR B
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G B G Iy SRS AR R R T B X R B B AR X PR IX | iE E#EIXGE
B, BFgEas BB Y P2 E ik B b RS R 1 P B 161 2 DX R DX IR oA
WA AR M B e M EE S HARYE, RE R B K ER R 2K
2006 AF e AE 4R T A 5T AR DXORT PR DX A3 AR A S Al ) e i
Hb X T30 B AR A AR IR A Z A, 2008 4E 1 A 1 HIFGR SRy (hAe AR
FE IR 2 BRI L) BH A T R0 S0 3uk A i 5 P b L4 o 0 T G I v A A R B

ks HEA: 2008-10-24; f&iT HER: 2009-05-13

EEWE: EHEARRYIESTH (50808112); 7 ¢ 4 J5 B2 5 4 % B 15 H (20080430210) [Foundation: National
Natural Science Foundation of China, No0.50808112; Postdoctoral Science Foundation of China, No.
20080430210]

TEZ B T (1980-), B, B 0150k, EEHF5T 7 1M o RIS R R0 T RGO AL
E-mail: longying1980@gmail.com

BIREE: #5229, E-mail: hanhaoying@zju.edu.cn

00-00 7T



2 Ho B 2 64 %

Mo B AN R TG Sh AR R4y o <Ak A <dREIET WSS, AR EE I A b A i R
TR T B 345 50 1T A% ke g 15 F bR R T IE A AR A Al

M RIBLE R, v H AT A X B g ORI 1 i 5 28 1 Y UGBS
0 A o K T R SR S, KR XK | R VR TR A5 i R 4R T B LA SR Y |
THEFERKAANE, BT S, AT E G RR o H E Y UGBs, 1 f T 050 36
BEUHETE M 3 B 0 A T R vk R R DR, DA SC b DD RT DK R ]
W i A SOk E ) UGBs (AN JE R IR 6B | A SCHY) UGBs % R Bk XA &), UGBs 1Y
il 7 5 25 B 5 RS IR T s R R 2 A0 I 2R AR IR BT AR g Y R Rl ek e A i
b 31 S50 1 I SR R B O YR AR A 2 A8 A 0 i A AT RN R A | AR X A A0k A 1 Ik
KR, 2008 4 Han Fl Dang®™ 78 3 IR WF 58 i | 07 22 B AH 28 JEORT R0 S 4 e 14
b33 S AE 3 T b 3G R O T A R E R T AR 5 A B 1983-1993 4FE AT 1993-2005 4FE PR
ASB B b 5t 7S B8N UGBS A1 11 552 B 30 B8 152 FH b 185 K B ASS AR 22 55 F UGBs I8 11 35 K #1L
B AR, 2008 45 FH AT SE R 2009 4F 45 50 S5 74 S5t BR IR 36 1 30k ol R R 8 kAT
TSR VEAL 455 R K A IR T K R A R R I R L R =2 AN it i B AR
UGBs 11l % il LA A% 5605 15 10 S iy 1R FH BT 19 7 ok S0 E

MR T3 3 KB B MR AR DT kA, Juh A 3Pl (Cellular automata, CA)
VER—FE 2 RGN 25 sh SR T | B 27 3T 25 [8) 386 A 00 v 45 31 7 55 o0 353 11
N M T I T K B S A, A A S B AR B (Neighborhood) 5 M (1 ) 51 CA
(Pure CA)BERY P LRl I, 25 LA 52 w3 i B KA L3R, 38 492 35 1 1R DG TETE CA ol
AL HRGA (W28 CA, Constrained CA)N & AL FE | DA DL Ay B0 S 11 30k 717 34
_&[12,15-23]0

FH 2y st CA B A Ik T 3 4 25 50 2 0 R ol AR ) 42 J 15 A =X R A 3k i 25 1] A
Jrr BB, AT LA 3R E UGBs il iy Bl . B H AT M Ik, A MSCEkh, @& 5A SOk
BT AR CA BT K LAA: i UGBs 1 AH SE B9, AR SCHE Ry T i S5 W ) I S F 9%
PR X BR O DR Y LAk L 25 SR R T s o ) B R g R,
S M CA (Constrained CA, CC-CA), HIBLZRG LR &S H b @3 4s | 2 0tt
ST AR EE 4 25 FFEET CC-CA BRI TT G KA AS, 10 17 MR 41 45 41 235 SR 441
7E UGBs,

AR S5 B 53 B X i R B 20 CA A7 S, IFXT 3T CA il 8 UGBs i B AR J7
BT DR LA R o S AT 2 CA TE i E Jb st UGBs i B4 iz
s T, BT s AT RS e, IR SRR I A BOR L

2 HE

2.1 HHEKITE

B HE TR AR IR T R K A B2 R 2 UGBs, 1 565 BT o [ 9 30 i 46 4 B A 7
o, X—d BB A LT BT, A AN R EANARR A IR, X T
B, MRS A e U 5 AF, BOUME I — RV BEOR , nfr & SO & R gt R iR | i
W B R | AR SRR WE R W R B AR PR FRA TR E R IR H , W
JRFARE WA 1 B 2R 5 PR (A AR | LRI 45), SHREE R I A, W TR,
BRI A R, R R b M AR A B A R BT ATy, X RR AT O A2 B A A Y
2P0 (I R | AR SRR AE) A IR AR B ZR (IR | R E ),
22 ARME CA

27 [T I K A B SE R AT, CC-CA BB % B IR L A P 3. 1 e e
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S UM AR 3 72 WAL S T AR (OMEE&E) e — MBI & L B,
Z A PRS2 T8 R A0 PE CA T 7% 18 HiAh 29 R 2514 (Constraints), #5480 AS [6] By Bt (1)
A TC I T AR ISR LT RUT R BB R A RE AL, 46 S T kR B R X
1)+ 25 [ 534 . 2% Hedonic £ R BRISHESS | [W] S 25 B AR 0 v 4R 450, 24 T 51
SRR TG K I ZE R A CC-CA By 23 Al A8 4t

(1) KALAR & (2 EHEAR), SFORE OS] T (PO [ tam . B f city. %
B f town) . TWIULEIW G TT f river . BEEHIW G TT £ road (X A5 78 5 1 35 BCRT AR 4f5 #F 53 31 1]
90 AN [ T A

(2) BFHLAR i (ABIRZY ), AR IL P 9 TT & ik B neighbor (R Moore £B 3k N AN 146 [ &
() 38 T i B e LR B 5 AR BN AR ST ML A E 8 1Y)

(3) BUMAE G (FIBEPELR), T HAE I agri, BEIEHRIX conf,
T ERAR KM, R ZIEFREM (Multi-criteria Evaluation, MCE) {4 CC-CA IR 4
R EEIERX (A1), X LandAmoun: NITH B KEH | stepNum 7 B A&
HITHMKEE , s, M EHRTE R, o WERRE, p HEBRH SRR, p N
BRAER 2 RR R R, o BY ERE (1~10), p' HEEWEH | inStepID J T 18 H
ID, V, ook, p;maxﬂﬂﬁ\ﬂﬁ%ﬁlﬁ?%%ﬂﬂ%%’f%%%kﬁ, HEUHIE TN
R

t
1. LandA mount = ZstepNum
t
t
= * xp * *po
2. s; = wo T ow ¥ tam, +w,¥f_city, + w,*f _town,; + w,*f river,
* '
* * ko *
+ws™f _road; + wq*conf; + w,*agri; + wN *neighbor,

C_ 1
3.p,

1+ e-x'j

ol
pgmax !
5. for inStepID = 1 to stepNum

4. pt = exp

pr; =ptnmthem[/;H =1
p; :p; - pl:"nﬂx
pimx update
next inStepID a1
X AL 200 B 3 B0 AN 6] F Wu (2002) 2 H i p: = pg*con(s;. = suitable)*Q;. B
RS F AN | A SCH SR S AR DUAC Y 5 =001 A - s A S B i R RE 8
J 2 B S5 A0 X 1T B CA B SR 0 2951, I RR 98 K SR S VE FH 5 o 2 1) A8 f2 AN 2 &R
BOHEAT XL, SE T AT DL T AR AR A IR T B A e R b B AR B AR R, ] DL AR 4 4
YEH BB 23 X0 He sl o vl RE L [R] B AR 4l Long S5 24250 Q0 S5 A FH Y A B 28 B50O0) IS 400 45 2 e 3 B
B, X U B HORCEE R BN SRR AR e 0 AE 7 vk, S XL A5 SR B R B
XF T MCE JE R 1 CA RS e LW 19 2 H0H 5, J8 g Logistic 17119 J5 2 i 1€ B
neighbor 7%t Z HM ) 23 (8] 2% 5t AL TE S50 we, Z 5P, REFEFXEESHAL | RHPL 28
&3 (MonoLoop) 7715243 U] neighbor FYALE REL wN, M 0 B whN, (& KILEFREL,
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A O 2 g B E ) AR A A 2 Y U] 9

# neighbor BIALTE R B whN, 53 3 F)

R 60 50060 a0V L 72 256 19 s, . —
e Sy 5 0 04 A5 50T T CC-CA 0 IR
Bobl, B BB A | m@%
TR S i o A=A I A =N O = AR < X sepNumi5

Kappa T840, ¥ B A 55 Kappa T6%X
) wN BUEAE A neighbor 2% i f{) A &
REPNEER wN', wor AT wN* BRI R
SO S5 AT LA T UL T
ik,
23 HHHEER

S S T = SRVA NN o UL

CC-CA A BRI AR WIE 1 s
=X QNS U SGyN ]

RS E

LM R AR 5 B J5 7F Allocation
(5 R E L) 1 B P kAT e A R R K
1 step Num AT HE Y 23 1] TR ) s 5E 1%,
— A CA BT (B A8, AR 4 A5 4L
() H AR Bl B IE PR B, CA
BRI | f 28 50 B A B 40 3
=
2.4 UGBs #lE

FERERY R AT DL R T
KR EE 5 S ER, B BURE
i CC-CA Wil A%k, B[R] B
KN UGBs, i1 % Wit 2x 23 4
WA E, T LB [F] 25 4]
H A B 6 N 1 UGBS, 01 SR BUR BT SR B 30T 38 < SR ms A i 22 4k, D) AT L3 o 30 A A 78
() i A\ S B A BRI A 3BT T 2 Bk T G SR R AT PR A 1 T Rl LUAR 48 4%
PRRRTE , Bl Xt UGBs #1718 %

CC-CA WyBif g R | HiEEsw & PG, afLUAER T ER UGBs, CC-CA A [F
[ B B (iteration 5K step) X W (AR A4S S B ASTRI B BERYIRTT G K5 &, AT LIAE A AN TR
F A B UGBs,, ELAcHE | oK 3% i A% U QA BBl 25 SR 00 s Ab B 50 38 {1 R i
BN (1 hm? BUR) ARIE G IT BRI A e i b b | MR & M B8R ER)Z, o
DL SRR AR (anvboo Il . &8 . &% 2 81 UGBs, M UGBs F1155 BUIR 1) 35 48
BEHI M, BIA AR K as a7 AT ER R R, FREIR T K 2 BR L2 A
(LR FM) M2y, 2 T 8O AS IREE SF AT IBONE RLN (CAn B ) i A E 1Y
UGBs H A& — DI ER G ZHIEER | MiEZ N2 (Polygon) Hibk | X 5
52EE K UGBs A4 i AN A

ﬁ%&ﬁ*ﬁﬂ E‘J%ﬁﬁ% N 75 (] AR 1 P v e i) ] A
KM R, I T2 WA A2 & l :
T3 stepNum S8, 16 CA st T 0
PSR R, SRR 7 Lewca |

o

SEREKiteration
PRI

LB ANDUSESUE:

PEREVAR g R

Pl 1 CC-CA DI 3 < I A 14
Fig. 1 Flow diagram of CC-CA



8 3] Je W . FIUHZE CA T ST g Kl 5

3 N S

3.1 HAREXIBREE A

AU 5t 3 Ak 1 Il AR A ] 3
R, A s A [ uic
S P TG R LAGE i I €K o
T SE | Sy 7O a2 5 % Ik T 23 [
A5 R PEAT I e AT % LT ESRI
Geoprocessing . & ] Python i A< B 4
W5 P& CC-CA fiH = CC-CA i/’_ T/ ™
HERH I 100 m (35 1640496 L N -
ANTTHLY, B LT ] ) — UG 25 ) wlug% ' 8 AT
BL—AJ1, M CC-CA BRI F L ¥l ) IEE{;;
FTEL (16410 km?, K 2), S28 5 ';_ . ‘ s ()
T TR R 2 R R o AU
Mz mIG K IIfRe, BLaIEs AT — 1Tk
PIVE i UGBs il & 9 L4l . 2004 Lo N
AR b IR T R AR LR (2004-2020 P2 ffF 5 X A R P
qg) 1:'3’ jtﬁfﬁbﬁf@ﬁaééﬁﬁ% Fig. 2 Study area of CC-CA
T LA AR A M (UGBS) (9% G FI™2), A% S0# CC-CA JH T4 B 5 UGB,
J5 T B AER 2T B HEAT AR ST, D — O DR R R R 7 2 2 19 UGBs (1925 BB &S #E 17
XFEG, A2 5 R T A

CC-CA s A L W3R 1 L form AIRTTIEA), XF & 25 A2 #1471 hrifEfl
AbFR, K S ERGE — S 0~1, H{E B0 R RN BRI A M RE RO, Sz A s
XF T A ] 26 29 o 450 Eﬁﬁ“éﬂ}%ﬁ ] 2 3% 25 8] 43 A6 19 % & GIS K1), R ESRI

ArcGIS [ Spatial Analyst B3 0] DLAR BUR I 1) 15 26 BE 25 8000 dise,, Bt AL 7 = ef
AR G ), Ho B = 0.0001, XF T il B2y A, AR X AUE D 0 RoR AR Ik
—UI s ik, RZH 1; iﬂﬁ%é&%%rﬂ%#ﬁiéﬁ SRR, BUEBOR R R I8 B I
3.2 SRS
R T RS B N ) S EE R X D S B AT A A, AR D s B AR
BRI A A R ST A JE AL AR ST 1991-2004 ARy — /\FEB"&# TR SRR
S TAE,
F1 CC-CAZTEXNMEESITERMIAR
Tab. 1 Descriptive table of datasets in CC—-CA
A AR MmO M b Bk

f_tam .000 1000 .037 091 JEGIEEE A= 4 AT
f_city .000 1000 214 .19
f_town .000 1000 531  .198
f_river .000 1000 789  .162

froad(1991) 000 1000 818  .187  1991-5-16 TM i fiti%
froad(2004) 000 1000 827  .190  2004-5-29 TM i fiti%

conf 0 1 570 495 Jbntl RIZE B4y, 2007 (Rl O vE L SCHR B A, 2006)
agri .000 1000 418 237 JbnUilivhRIZR G S E AL, 1988

form (1991) 0 1 050 216  1991-5-16 TM {4 fiRi%

form (2004) 0 1 080 266  2004-5-29 TM {4 fifi%

form (3 k1)) 0 1 .150 353 bt HiRIZE 2%, 2006
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(1) 1991 41 2004 41 2 & JC ML % H 2 51 4 80343 il 125928 & 2 1991-2004 £ 5

A, X —Br Bt 156 A~ H A R A B 04 B 14 T i 5 stepNum ) R ER %
292 Tab. 2 Calibrated

_ R parameters of CC-CA
(2) FIH SPSS % H Logistic [ 5 X} 1991-2004 4 & neighbor 2 in 1991-2004

5 7 A7 S B AT B0 (LR 3 H000) o AT, PR
S5 R L e B B LM 2 (RN |, e o2

AR ] 0), HAREN T DM, BIHSRME 2 Fia, w -11.877
A5 78 (1 i 3 PR KO AR AL T 0.001 K-, BASEEA (Goodness-of-fit, ! 14.266
GOF) # 97.539%, Kappa 15%0H 43.427%, e it

(3) FIHI MonoLoop 77 R 5 B A Fe A Kappa $6 5L neighbor 19w, 1.149
KO BB wN, 5 Ja B 13 4E R wN BIALE 280, M TiZ s B ws 6.743
HIRLIL, I Kappa 46 807T LISKS) 81.419% , AT AR WA A9 " ot
I, AR R A KRR RS . TR R W R 15000

K, VERHARIAE A i, BRI 1 3 B 2 R A 7 e 50 0 E =X
FEARLH 59 neighbor WIATEH

SRR PR R LS 2 2 FTon . L1991 4F By 36 T T 285 508 1 S A 750 A5 400 A ) 1 AR
A, 3R 2 PRI SR R R A S5, B 2004 AEIIR TR A BA R S A
PURGEE , UEBH CC-CA 784t 50 3k 7 86 K A48 7 1w LA vl g A
3.3 KA

A AT CC-CA 48l 2020 4 3k i 8K, 2004 ik it A 44 #3018 o) e 5%
Mok 2388 km?, fBE 2020 A 1 At st Ik BE A U ] R R B X — AR ) X T — B Be 3k
192 A, stepNum 7 588, 1% 2004-2020 4F (1) 30 7 3 1 £ 4F 1991-2004 4 11 % Jié fa
(BMLFE neighbor 76N 1 T A 25 [A] A8 1 AN B RACDRFEANAS | il i, RO F il &
SELRY A REPEROR), BA 2004 AFE I E BAE AW GRS, DL 1991-2004 4F (55 5 2 450H
25 A R A S5, I CC-CA il 2020 4F A3k i3 4 ) 2020 4FJb 57 (1 3 1l
WK 3 frR,

XF EE 2004 A5 R TT AL PR BRI ER XF 2020 4F B S Ak o R O B, BRIEE R S

) A

~ FE
S EE
1 - ol ‘ ” |J“ et
k ' 5 . 2 il
o MR (Jrres Lop o
Rt oy By e P
A S =y % lj‘{‘.‘ $ e 3
—J}} - ] ol .t'-l o
I | Py - . ‘Q
. - . L _. . | -'i‘.-‘-ql.-
- Dot o B
EIJ.IQ‘; e :I &) s, » -.:II. .— ?._'ij:
Aot ) _ % MR TR
e = . st g | pdu ) — 3
I - [ RRUESI

P 3 2020 AFb a3 3 KA A SR b H 5 LRy 28 0t L 1A
Fig. 3 Simulated urban form of 2020 (Left) and its comparative image with planned form (Right)
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FC Ay U8 B BE 48 BR Kappa 4 68.309% N

0 R DL I8 15 00 7 AT e R A
% 5 I B R 5 5 .

Ikm

AN A Jm A — 2 AR X EIE
T HLIKE R 43 e Rk — B EnEkAE AR Y
ML,
3.4 UGBs #I&E

AR «2 Jrik” #oa @ e F
DL 25 56 € UGBs 1971, ARF5

il T AT L I A B IR 45 S
LR UGBs, i R 11 437 38
() UGBs il 72 25 Fean & 4 frn (5
= AN & B N
AR, 142 4~ £ 811 UGBs A i
). _ s
6 BT 1 52 19 UGBs 5 #0510 J7 % _ fr8al g
2004 4 TR 1O 55502 5 0 3 5 5 1 I UGBs
(3 3), PriiliE iy UGBs 5 #LIIJ5 % 7E 4 R CC-CA BEALSSE 5L i 5 g o0 B I
HR O SRR 0 1 T AR 25 IR K B UGBs 25 i 43 i [A]
BT 2004 AEA B KIEE L & L R Fig. 4 Constituted UGBs of central city and new cities using
o, VBB SE simulated form
UGBs 1) ] H %5 18] 47 Jmy 40 ®3 FOEE ST UGBs SitR (B, kmd)
Lﬁ =3 121& R A EH B KA Tab. 3 UGBs of the central city and new cities (unit: km?)
[l an 5 FE 22 1991-2004 %% 2004 4EIfi R B UGBS iR Jikl UGBS Ifif Al ikl 2 %
PR R M, fE PR e 10230 o842 8
- . LI5S 50.2 157.2 1802 23
%004'202()? g B PRl 30 2 JRIEHR 251 156.8 116.6 402
BN, JERt dirE S X 3w 427 1336 1095 241
T ] R T R ROK 4 Ko 55.8 1323 847 476
B2 R VR LR B g S BURA s %4 88 2
. . 6 EFH 357 820 109.8 278
UGBs it [, 1iidt %‘F WX 2 g 212 529 355 174
B3 T MY R 5 RN 8 e 200 488 800 312
Fook A BRI OB R GE B 9 EaHiR 189 34.8 46.9 121
g " I A A 10 PR 131 198 310 -11.2
pGBS B, A MF £ 45 11 EPHI 7.3 17.3 202 29
BWORE , MK (W0 1051.7 1954.7 1887.4 67.3

PN A S [ )
B UGBs Ta FLBH B TRLRI O 2, A3 (an i 28k . B0k . 0 SO &%) A1 i
IR D

XFE FEA SRR P UGBs Bt B s A Jm DARGH, Wik, w8
UGBs s iE 884 1) UGBs if #2124 78005 X —FR1E |, IBLILBO &5 3 JEat ) X 4%
A X ) UCBs A0 ey Ko T AR R A7 R 4 S o B2 5 B AG 3 Tl 49 1 Bt

4 HhieSihe

F T F0 1 A T R R A B AR S AR ST T A R R e IR b E R ek T
WK (UGBs), JAdbEt il o iFge 6t &, 421 T3 F 43R M CA A UGBs il &
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Tk ARSIy s B XA AT S BN S, AR SRR SE S H T 1 K 0 R ok I
TOEAIEAT TR, Jf 0 i LA L BT, 45 TN UGBs fiJm r %, W FH 29 R
PE CA BT E AT 0L LA K UGBS il 2 25 3 o, #EiUA5 21/ UGBs 5 b 52 i1 S 4R #L)
(2004-2020 4F) Hr il a2 19 UGBs AH LY, 78 LA (8] Ry L ARAERE R 2200, R ZAREAE
A T b X ) UCBs T AR K KM o S R R K] g T AL, i bR DA B, BRIk, el
B UGBs s el if A 19 UGBs &f B, AT LA 7S 70 % 180X —FFAE , @ o Rl A 2
UGBs i1 %t .

FHAE G 1Y UGBs il 2 Jr vk, JEF 20 CA il & 9 UGBs 5 18 T 317 & J& 1 25
AR, BEAEE AT M S W T 2 R I 1 i S B A AR Ak R AR B AR 2 T kR BUR (1)
SRR S ASHIFFE I 25 5 0T LR A6 3k ol B o UGBs 1491 o 32 fE B 42 00 pe 5k SRk, i
IR DL R A JE 3R BT Y UGBs il Fl el iF $2 (1L B 48 S AR 85, JFvT DL
b 2 ARL A8 388 T A AR

[, ARBFFEAE— L7 MR — AR, T EAEREN TAE TS 7%, infeEAR
R rf A 2 R A5 1 23 18] 43 5 RIVAE AN () 1 DX 3 e 7 R 7 1 s RO | 2R 2 X
M, ARBRITE YRS ATAEMIR TR A, R, AR SOIOR B BT TR T R R R
BRI A, 782 BR N b T DU [R] 30 17 & e 5 e ) BT A SR At 3k Tl G K
S, TESET XA S AT BT A SRR L SRR AE BN ORI TIE I VR A N
9 UGBs 7758, I3 M5 ) 52 30230 i 18 4 30 55 (0 R i Je 1B o e 1L,
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Establishing Urban Growth Boundaries Using Constrained CA

LONG Ying"? HAN Haoying’, MAO Qizhi'

(1. School of Architecture, Tsinghua University, Beijing 100084, China;
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Abstract: As an effective tool to curb urban sprawl, UGBs (urban growth boundaries) have
been paid worldwide attention. According to the implementation mechanism, which is similar
to their counterparts in Western countries, the planning urban construction boundaries can be
defined as the Chinese UGBs, safeguarded by the latest Town and Country Planning Act
enacted in 2008. There are quite a few examples in establishing UGBs. However, the
determination of UGBs has not been based on sound scientific analysis in the previous cases.
Especially, quantitative analysis was insufficient in the process of determining the boundaries.
In this paper, the methodology of constrained CA (cellular automata) was introduced to
support the establishment of the UGBs. Compared with traditional methods of establishing
UGBs, constrained CA took into account more factors related to urban growth, and could
make effective spatio-temporal dynamic simulation influenced by various urban development
policies. Taking a case study of Beijing municipal area, we developed the UGBs in the central
city, new cities and small towns. The results showed that there was large difference between
the urban growth pattern simulated through constrained CA and that projected in the urban
master plan. Consequently, the UGBs could be improved according to the simulation result
based on constrained CA.

Key words: cellular automata; UGBs; constrained condition; urban growth simulation;
construction restricted area; Beijing



