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SUR R M X E = B AR S S

XZAL K R
(1. P N RN G A £ E T, JL 5T 1008355 2. AL BT AT H I HBFSE % , AL 5T 100045)

O EF TR T R P 2 AR 2SR A M X A ) K P (0 e B B ISR S T, AU
LI PMA & L b T SRR, Sy TR S A S G S5 0 S B AT O, AR SCHE b sk T 2 ) R A A AR A
(BUDEM)J" J& B 5 HEHE (300 DX 5, A4 8 T 3 SR ER 4% (8] & J8 4 AT A (BUDEM-000) o 121 L Tl 16 < B
Y TT I 341 (Constrained Cellular Automata, Constrained CA)R T Befilt , DL 5T HESE K N BF 98 % 42, LU Lo-
gistic [1] 5 F1 B — S HUAE 34 7 7 (Monoloop) AR I S0 Jr i , 1l 2000-2005 41 il 2005-2010 45 15 4~ 1 5 i B
P B TR FH MBS XSS R A T T SR TR T TR RLAIE . AR LIRS TR X 2049 4 AU S
T T ZFPE SRAL, 40 0T T ASIR) & JE 7 5 (Scenario) I B R bl X A 2 [ A A R A 2B Ak, T A Y il Bt R

PR JETT Wl VR BN — R RO 2%

% & /7o F Shil; BUDEM-JI0; SR i s A4l m st

155

YA E 28 1 — AR A BT At
B P EE IR R SRR A O RZMERZ
— TSR T A B T R R L 28 S, A A
i L A2 25 BRES W 3A (Kahn, 2000; fifi K&, 2007).
SO XA ] DX 2R 5 R SR AK R R Ak F b T
TR AL, BT, 7 SR R AR A K
ST, — IR AREAE N o a7 A s R
(RS TRRARTHIRAEY 5K , R A DT 3RS 5K 1 R )
T3, BB X I T 2 (AL Ry 5 A5 )R 5 o]
AT LIAE R H AR 6 3R 5 X 32 8] HE K]
2 ) & R BUR il 2 5 3FAL 1T HG R X i
RSy s E AR 4 ) B R RS
I Lo

SR T T N O DT A /N ) e
R 2 e AR IR S HL ] 43 BT ok A 22 i A
00 K 7 WA 2538000 P A 22 A D T () 4 e A
2009), HIPRFAEI T4 sk AS Ak 0 Il i A Y 32 B 22

Yf5 B H#A . 2014-04; 1&1T HEH . 2014-12,
EL£W B HE QAR E 451 H (51408039).

D3 T ISR EE AR F A IR T AT | B Ak i A
R 3ANF B, Herp 2l A AR Y SR 43 WA B B
LBl Sy 2 AR R R RS AR R 1 28— B Lot
Jitd [ 2 #L (Cellular Automata, CA) Fil £ = {4 #
(Multi-agent Systems) 1835 1% 5 — [ Be (il 1%
4, 1999), CATERNE ZetEpRl# i E 25 T 5.,
T SRR 5K — B 25 sh AL RE X Ao
%, 4l Batty %£(1994, 1997) 1 F CA R T 41
24 Buffalo i1 Bl il AR T RREE A XB IX P 5K 42 B2 , White
45 (1993, 1997) £ 481 T Cincinnati T A4 1 #b #1 JH
Ak

CABERIAE I T A 40 07 T B A LA A REAS
FERG 200 R T SRR T 2 [R) 2540 i A8 A s A4l ik
TR EL AR 5 REAE S Ik T 2 [B) 4% =) i A2 16 DA 2
H ey SR i i — 2 B RO T 5 AT DAAE A I TA] R
BE b R B T AR R R BN T A A D R
AT DA G M ASEADL308 T A A — A T IR0 R AR 3R
R RA AN ORI FEE ML (FRik 2,
1999; JEI i FE 4%, 1999; K FH4%, 2002).,
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M IR e — A4 R 50, H CARAI L
H—E WY RIBRE , 3T CA B3l i B 1 36 LA
— S ] CARE Y BT 2 FE I SO0 4R 18] 1) #H B A
FH 5 BT A e SR 315 T i 3 T A% 2 1T
FUE S, B — 2 B R R s AN TR Y 43 HER R T AR
PO SHA —E 250 L5 CAY
JRIBRE o — B A R A A5 | A F CAY
Hh, X HAS UL R 31 745 ] (White et al, 1997; Ward
et al, 2000), XA AU HEAT T ehoth U T 8 4 (R AR
PIRCR , a0 e 55 (2009) A& Jié 1423 [RI 23 il B2
LI AR R LR SR AL T s (] A
4yl (BUDEM)(Long et al, 2009), 45 —&B4%
A K CARIRL S AR AR ZE & BUR AME , K
T BT NE A AU T S A AR L LR, 4 CA
BRI H GIS AHZE 4 (Wu, 1998; Yeh et al, 2001); CA
BRI R S8 5 24 45 (T2 BH 4%, 2005).

2 B Ris

AR SR FH B AT - 2000, 2005 12010 4E 3 T
TM AR PR mU S+ A FHBCIR B 5 A
B HATEHCAE B R REREL L5 T B B A
BRI RN | T A T S R R X
1:25 7 MBI 5 i E 34k (1 15 X 40 5 1995-2008
AR T G A4

HSEM 1:5 T HIE ] L RO 45 HA T X
R RO 8, A 1:25 J7 M B R L B GE [ i A2k
EREAE S BUDEM-JJI A5 R ) 73 ] 24 o AF o, 2%
1F R DX A A ) BE 2 AR f, SR S % s () 2 5
F BE PR AR A AR AL AL B K S AR e
— B 0~1, BT 1 R R T & MMEREOK Mg
0 F /R BT i B AR /)N | &8k 24 T ) {308 o A 7Y
BRI, OIS RNE LR, HbsE2ZE T IR
M, 7E B Ml X 24 TR R AR, U AR
1 1A XX 152 FH b 114 4 ke A T B AR e 1) ) 249
YRR, 5 b 3 A7 f 3 B %) 3 5 8 B 1) [ 475 A
pOYAS

2000, 2005 71 2010 4 114 5% HE 3L 4 1 1 FH 545
2 A IR A b AR A M B
i AR KIS FH L 7 Fp - A 2R T

%1 BUDEM-JJ)#2EI T8 K B R e itk 5
Tab.1 Variables and dataset of the BUDEM-JJJ model

il Ak FoME KM BE ARz B
AR Hlbgdom 0 1 0.0029 0.0269 [ 1a
i
PN T S 1 0.0059 0.0380 [ 1b
RO Y S
Hdegdi 0 1 0.0254 0.0767 [l1c
RGN e
H5RUEshMg 0 1 02082 0.1931 K 1d
BRI
S 0 1 03797 03141 [lle
HE@Awy 0 1 0.2662 03043 [&1f
s
HEEMES 0 1 0.3690 0.2925 [ 1g
HHEMEE 0 1 05519 02711 Kl1h
WIRETEL) R ysk g O 1 0.1300 0.3350 [®1i
R X
BHAR SR 0 1 - - -

BOCHIEH /8

WU AR S T b i 28 A, PR o P 3 2 2
HE— 53 WIS - Sl A e P b A A Sl A
b KA BT bR R R KRR R A
FHHUEIE R AR B B I, 5 I FEE RN 1o

3 BUDEM-JJJ IS,

3.1 REVHE B

TR — N E 2 S RS,
UK R JREA AT LB F 414UERE (Long et al,
2008), X 5 ICHE H ZhHL(CA)“ A i L7 By H 4140
AR R ALY G Y, A DL CA AR R SR JE AL
fY) BUDEM-JJI #5RY ([] 2) R AR AR 3k AR fb & m]
.

B CA H o JCHEZs (8] DR | 2138 R i
KU R, AT s AR A=(L,,S,N.f) (Amorosos
etal, 1972), X, L3R 1ok 0], S & ool
BRI IR S A N R A AR IR N T A 41
A FFREEALHIN . T BUDEM-JJJ 45 75 12 AR
UECA HERIMIARY , L T AR S

R 14 5 g R /N FH BUDEM #5580 1) ¢ Jifd R
/IN500 mx500 m™, FIT A5 Ji i H5cHe #0  F R A A%

(DBUDEM-JJJ 74 i BUDEM K & J ik , BUDEM K TT AR/ J9 500 mx500 m, P g 35 i b S i A4 Al Fit) 9006 35 FH bl e S 15
/NF325.6 F5 m?, BF500 mx500 m A= 47, MU TSI ARG , PR B TR HH 500 mx500 m TR/,
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Fig.1 Land-use reclassification based on multi-temporal remote sensing data in 2000, 2005 and 2010
Ui a8 B U BB X T 9 i it X254 con-

BUDEM-JJI A5 7 15 57 (1) H s S AR FU T i B 4
TR P b [ B 5 Y M ) 2 e, DR b L 5 T
ARFS B AR o AN B A R T . AR S
(4 A 7 SN S={O00 A U FH 1l Al 3nl B A 14
o}, FABCEAE A R0/ N S={1,0}, L F/niar dt ik
FH b, 0 /R AR IR AL 1 I 1

BUDEM-JJJ A5 74 {1 418 38 % JH JEE 7R 48 45k (Moore
A3, 3x3HIE (8 44T TO M) , DR A 40 B R
Z48FRIFHr (Multi-criteria Evaluation, MCE) #7512

BUDEM-JJJ £ A1 52 42 4 Hedonic £ ! (Hedon-
ic Price Model, == Sk A% A5 R/ 7 105) (%) B8 e 46 i
SR 1, T Hedonic B A DA A 7 i 58 IR 55 169 4 4 1T LA
J5 R % 2 Xof L S P ) A R R T R T 1
{1 TF A P LA S BT 2 % G s e 1 I 1 2
Fl. 2% Hedonic 1 %1 (Lancaster, 1966) 1) #1£ HE
A (R A R BB B AT AR AR, e DL N B R AR
5 BUDEM-JJJ #5ER1 f) 23 [ A5 4t

(1) XA AR & (A [ A R) o AN DA Y e
FEES . AHXFT BUDEM A, BUDEM-JJJ A 3 rp £
ANRAT BT AR, I S R B AT T 44,
Uk, e N G R, 8, PR T A R i 8
A2 T

(2) 4B HLAR 1k (RBIRLY B S SBIR P 9 FF &
Ji neighbor (R 4R 38k P AN 6145 11 B 19 30 68 8 14 1 b
T AR AR IN AN L FE A B 1) £ H A )

(3) HURFAZ 5 (Gl FE MR 3R) . A8 1k BB IX con-
strain, il B 24 A% h T 50 S R I BIR 1, BB

strain Y HBIX .

LY AL B AR LA A RS A IR - ST
WL T AR 2 Wt 2 A5 A e R — B BLRR T
KA R (S R R AR A A R G | A AY);
ZJE PO 2 T ASTADU  C , J TREADL A SR
AT AT K e 14 25 (8] 4B (Allocation) , 25 H 5 FF A&
S ARG L 1 - b 7 2 6] 43 A . BUDEM-J30 A5
PR A E 3,

FEASCH, BUDEM-JJI B B E e 1
b T R A 15 P B P 2 A8 306 ) o FRANASLAUL, 48
AN S P i R AU AR AR O

BT LR R KA RIALR F Z 58 b i A R
LR CARSFR N A BRI, AR

V' ={V,/.LOCATION,GOVERNMENT.NEIGHBOR)

V!

[N
foctr_bj . f_ctr_tjsjz,.’j Zf_ctr_ctyi_j J_ctr_other, i
=f f_raili.j,f_r_highi.j,f_r_nati.ﬂf_r _pro, .

constrain, .,
L]

neighbor',

(6))
e VOt A E TR s v ot
B 2 i 437 5 19 TG MR A& ; LOCATION Sy 25 [] 24 SR AR
1 ; GOVERNMEN il i £ 3 4 5 ; NEIGHBOR
BRI R AR 5 f A IO M R S B e oR B (AR R
M); fctr_bji A ij 07 B #5650 o0 B R
f_ctr_tjsjz; by ij 10 B B R A RO R E
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Fig.2 Spatial data for the BUDEM-JJJ model

f_ctr_other; Ay ij v & FE B AL T PO AR S for_proy oy ij 037 B I 2548 18 AV IR 25 5 constraing R i
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Fig.3 BUDEM-JJJ model simulation process

1. LandAmount = ZstepNumt

2. S[L-,,- =w,tw, Xf_CtT_bji_j +w, Xf_ctr_L‘ijZ,;J +
wy X f_ctr_cty, . +w, Xf_ctr_other, .+
ws X f_rail,; +wg X f_r_high, ;+w, X
f_r_nati.j +wyg Xf_r_PrOi.j Fwg X

. . :
const rain, ; + wN X neighbor’,

3'p g = =s'y; (2)

4.p' =exp|d lp -1
pgma,x

5. for insteplD =1 to stepNum

ifpti,_,' zplmax then V' li,j =1

to_ ot ot
Pij=Pij 7P max

t

D' oae Update
A : LandAmount 24 7T il B3 K L H 5 stepNum'
T RAE P o M I E H 5 s Oy A b A ] 3 B
w, —w, A7 A AS AR R A pl AR 1Y 4 Rtk
B Py N BRI 22 i 3 i KAE O HUR
£(1~10); p' R F A ME R ;5 P F EF IR IEIAAS R 11
RN e A M % 5 R AH ; update 26 s HEUEAEFH A
AT R o

Xof T — B BTy - T & R Y stepNum 2
B, R AR SRR N 1T PR 2R P00 3 PR A FH b e 1)
125, KRR 2 stepNum=PxA/10000 #4714, P At 3

W N ARCRFLRII A e s H b e b/
(M’IN)o F— B Be RSB 1 508 1o i 1) 441
ek MRHEAR Y P=a+bY KA T3, Y AR a Ml
b ok E &, (A A [ AT R AR

25 [ 9 5 1) 8 725 1] AR ft (A FE 2R 4K wa-ws 38
b X6 7 5 B 4 Logistic [R1)5 43047 3k S5,

wo R T E R B0 we={0,13}, 115 we=0, I I T i
ANETLATE & 5 AR we=1, b e AT AT 4

& we=1 I, ] 1] B8 — 2 H 4 34 J7 2\ (Mono-
Loop) k3K 45 neighbor 4 A B 22 B0 wN , 26 B S X6 5,
VT il J&F (goodness- of- fit, GOF) fix K 1Y & £ 1E
neighbor A E 22 ZCwWN FI1E.

MonoLoop J5 ¥k WA 57 7F Logistic 7] 15 JE il
Z b JE CA TR ) —F o3, 2N SR 7 2
By —mrik . BARGEE R R 3@ ad Logistic 171577
240 %2 Bk neighbor ZF & 2 A1 25 [A] A8 2 (AL S
B2 JG , RERX SRR 78 CAS T AR Fh s
— MG, AW 3 neighbor AL E 22 5T wN,
X FEAS ] wN 554814 (Simulation) 5 W22 i (Obser-
vation) , ¥ HA S AP L EE % wN™ 5 Logistic =153k
151 Woorem— [T A MCE JE U R 2555 S HEI0) , B
A S P T 5 ()R A AU D) RE (Butler, 1982; i
W 4E, 2010).

3.2 SEER 5EEIE
3.2.1 HUEEEHLIX JT] s S0

3 58 2R AR T (1 S, S T R R
IR A 1A M A SR B SR . X TR — B B T s B
PTG LG AT DL T 1 o B me 3m A ok 1) 3
BLORZS) I3, REAS[R] D7 58 B B Rl —A B AR 5 i S A
AR ) XF EE AT LA BB HE 1 1 72 o T L 5k 5 i
T AR e ST, 2008).

TEGETT o AT Bt & B < 1 [R] B PN A 05 FH
FREAAN$(S=0) b 2 14 FH b I RE AR AN (S=1) KiF
2 BE IE TS 0 R B s Ak 2tk A T
W1E 2Rz B ARG B o P AEAE [0 3 2 i
BB G A T AR B

H AT, AT 2 e oy B AR R 7
Bl 2 AR 2 D0 o ) 3 A 2 T (B B 4,
2008) . A< SR A2 AR U Oy ok X
BRI T AL B, X/ INRE AR B T 5K AR, X
FAFEABHE W T3/ N AR, LUK P Rl 111
25 FEI T 7R H B, R RAEAR 0 AL
FIHB A 1, /MEA 1 ALE 43 53] % & 24 50, 100,
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200,300,500,1000, 10000, Ff-{14: [a] ) fi% DE fic B L,
J Kappaftl, 45 2,

&2 AU 200 B, BRANERIBE PN 0 £ H
LA E H 22 BR8N BE 1 1 PR &L, GOF il
Kappa {E HARE AT, P se R 1 AR by 200 B g ]
IAEE 5 . I LIRS 5 08 A 56 28 B0 [ v A s
(RRH 6 R BCER I 2, Hh e mT DL WA 38 R A [
RS, I BT 78 1) 3 K- R AL T
0.000 7K, #HE— 25 UE B 1 [0 H A 240k, [l 45
m#k3.

3.2.2 FEARYEHIE

£ Logistic [71 051 438, FeATT AT LASK A
4% 41 48 24 o 7% B (neighbor) 22 41 Ho A 72 & 1Y 2 %%,
neighbor >& 1 MonoLoop i 7 7% 3k >R fift , SR Bt =LA
Fe A DT D BE (R (B 1 A neighbor Fit 2255, DA s 750 56
UEad R )2 neighbor 221Kk Bt . MonoLoop
J7 AR AU neighbor A 8 2 K0y Tl He AL 4 i) &
LR FL 7 2 B N, O LB Sk R, AR AN
] %) 7 S By BT % FH MonoLoop 77 15, I 7] L) X418
AR AT Sh AT F (X AR 35 45, 2013), A% SCFIH]
2005-2010 4 (14 3k B 4 152 FH s 2K A% neighbor 11 2 %%
FEHA TR ISR, FIIFH — 43 D 0~100 HUER 5K {H , 28
I RS 2 J5 %% I WN=8 B (74 5 % o5 DT T B Bt
5,4 99.3% , Kappa {ii 4 0.87(1& 4), ¥t i & —4
R BE LA (R AR R LA 1 %o S S B BE S R 3L X
SR AR I 5K ARSI

2 2000-2010 EEETLE
Tab.2 Weight variations, 2000-2010

B ARG ORYMKH 1R%H Lkl

GOF/% Kappa

1 856697 4942 17335/100 99.40 0.000
50 856697 247100  347/100 86.90 0.613
100 856697 494200  173/100 85.30 0.686
200 856697 988400 87/100 87.00 0.737
2000-2005
300 856697 1482600 58/100 88.30 0.741
500 856697 2471000 35/100 90.40 0.733

1000 856697 4942000 17/100 93.50 0.714
10000 856697 49420000 2/100 98.30 0.577
1 857661 3978 21560/100 99.50 0.000

50 857661 198900  431/100 87.60 0.580
100 857661 397880  216/100 85.60 0.671
200 857661 795600  108/100 86.70 0.734
2005-2010
300 857661 1193400 72/100 87.10 0.730
500 857661 1989000 43/100 89.60 0.741
1000 857661 3978000 22/100 93.20 0.741

10000 857661 39780000 2/100 98.70 0.612

F£ T BUDEM-JJJ #5551 ) 37t 5 B 4
iﬁj‘%f T

R T AR SS T — 48 R AR, AR SR
LT 2049 4F 1) U B S MR A . B R
DX A IR ZS RS, T 2 S T ﬂ%%iﬁk«’éﬁ}iu
FH M A A 5 3 X J) 1995-2008 4T3k i
GUitAE SR U2 XN VG 38 1 BT H 43 B A
N - 2 P=-228812+116y, R* 2}y 0.929, 1)
AR, B AL T 0.000 7K 58 T3
AP AR AR 0 22, P N S8 30l P
L, SRAT 2049 47 (1) IR EE A 15 FH HB TR R
41 BRSERSN

ARTSCBEE T 6 FIE 5ok X 2049 4F 119 5T HE B IR
B AT ST . A RS SR L) 2010 4R 1Y
I A FH AT Jey o R M (B BT A AR o 1 R AL
WA N M TR RR) , 7 B A b0 4% A BRCOR 1)
STt T EE TR AN [ 9 25 1] & R 5 o

(1) BEMENS S (RVER A K s &%) 1 2% 2005-
2010 4R & a3 19 B BEME TS 507, X PG SR
ﬁfﬁiiﬁtﬂnﬁﬁﬂﬁlﬁli%kﬂﬁ? o 1 1t
HER R B AT 5N R B 5t R0 &
T ,2049 Eﬁﬁﬁwﬁ%ﬁmﬁ%iﬁu 16423 km?
(65692 1~JChf), UL R ANE 5,

(2) mEUk A St I SR T R 4 T
R FIT Ty SR X SR AR A FH M 75 SR A RS I, 7
ZAE ST, 2049 4F 5t HE B A T A& AU I8 F
20000 km? (80000 /1~JC i) , B 25 S Uni& 6.,

(3) MR A& et 5t Mg SR T & U kit

=3 TEIMELAY Logistic @3 &£
Tab.3 Logistic regression coefficient in two periods

- EIEES )
2000-20054F  2005-20104F
SAtsthue i Es 0.911 -2.188
LR A RO E -1.989 -2.903
Rz L e RN ST R -.328 2.016
55 UL/ N Y B 1.435 1.021
LR O B 2.940 2.276
5 R BRI S 3.451 4.051
5 A 1.520 1.524
LR EMIE R 3.981 4,025
SRR X -1.197 -.813
ARSI R T A F /8 -6.953 ~7.485
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4 MonoLoop it 2 k(b A a i SR eR)
Fig.4 Process curve of MonoLoop (Fig.4b is the partial magnification of Fig.4a)

R B X SRR O P M ) KB I L 2R T
VRIS AR B A F7 L MU X 4 b P R 137 SR B 5 4 i
WAL B T, 2049 4F U B TT K TH BV I8
112500 km? (50000 1~ JCAE) , HEL 45 R an & 7.

FEIEENS 5T OB A A AR 5 R T AR5
Z I 5, BARIF

(4) B AR B R o B A AT
TR RO TAS J TRI W 3E K (2 BT 4%, 2011), Bt B A
R — AR E , AT e A B 1 R R
KA o VT s TS BRI T 2 B8 B 2 SR an =1 8.

(5) /IMBEHAE HE & SR . RIk & s —E
TRE , 2352 3 WE R 0 20 o, 0 X 37 b 45 4
PR NG RN T & R RS S & 9,

Fl5 Fefeflse

Fig.5 Basic scenario

(6) 25 E | TR IR, WFRRIES R A | I
BRI KT EEAR s , BLEE RN E 10 s .

B RIPRS R Rk 4,

4.2 EE=IF LS

AR FBER WA 5 O U EE 2049 1) 2 Fh
TSN EE AT -

(L) SR A AN T 3PN I 1 FH b 1 T A
ORI 7 He o AR A S T R
[ 23 () 53 AT , AnZ% 5 FE 11 i o

H 22 5 A 11 0] LAE Y AR RN I 5 T &4
SR A FH ) T 2 K He A S R 200, T
Rt GBS A5 T S I e A s A N 3G
It HLA5 T S A A 15 ) b A 34 3 5 AT

K6 ik rlE i
Fig.6 High-speed growth scenario
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K7 AR R Rl 5
Fig.7 Low-speed growth scenario

P9 /N i e Jre 1t 5t
Fig.9 Small cities and towns promoting growth scenario

T B FRLBE L 5 e 2 B IR i R S50 v e 8 B
LTI A P HEVE T LA W s 538 5 | 5 R SR 1
SO A 9 R 14 T U R 1 A1 EAE P LA
5 /AR R 2 JR TG ok BB A T B X R L %

18 o B AR R R 5
Fig.8 Highway finger-shaped growth scenario

K10 gy | R et
Fig.10 Transportation-led growth scenario

AT A ) S A A o

(2) ST BRAE DX EE o ATV ) XU F) £
JEH 2, B GIS iz [ 73 Hr I RE , KA D145 21 6 Fif
17 5% 1 Sl B TR P 5 BOIR AR T B bR oK
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Tab.4 Form scenario analysis results
TR WA e H 65692 80000 50000 65692 65692 65692
EESER HAtmrhu s -2.188 -2.188 -2.188 -2.188 -2.188 -2.188
R AREFLOER  -2.903 -2.903 -2.903 -2.903 -2.903 -2.903
ST O S 2.016 2.016 2.016 2.016 2.016 2.016
SRR/ I Y 1.021 1.021 1.021 1.021 5.021 1.021
SRR R Y 2.276 2.276 2.276 2.276 2.276 2.276
LA P S 4,051 4,051 4,051 8.051 4,051 6.051
5 EE 1.524 1.524 1.524 1.524 1.524 3.524
LARIEMIE 4,025 4,025 4,025 4.025 4,025 6.025
TIEEPELR R A R IX -0.813 -0.813 -0.813 -0.813 -0.813 -0.813
AR A5 R R R TR AR 1 /8 8.000 8.000 8.000 8.000 8.000 8.000
W ~7.485 ~7.485 ~7.485 -7.485 ~7.485 -7.485
x5 EBERTEEWRIE
Tab.5 Spatial structure verification of the scenarios
- LIS B RN R IRERRE R AR RS BRI R RS R ST R 5
JCHAS Jol%  JoHAS JoH% Dol JoHe oA JCH% JeHAS Joh% Jolu Jei%
deat 16554 252 18960 237 13850  27.7 15766 24.0 16489 25.1 15963 24.3
PNEH] 15372 234 18000 225 12100  24.2 15306 23.3 15635 23.8 14649 223
AREN 3416 52 4160 5.2 2700 5.4 3482 5.3 3547 5.4 4007 6.1
HE g 4533 6.9 5360 6.7 3050 6.1 3613 55 4073 6.2 4336 6.6
& 3022 4.6 3680 4.6 2500 5.0 2956 45 2693 4.1 2890 4.4
oKk 3613 5.5 4160 5.2 2800 5.6 3153 48 3416 5.2 3088 47
T 3679 56 4560 5.7 2800 5.6 3942 6.0 3744 5.7 3744 5.7
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Fig. 11 Urban form scenarios comparison in the Beijing-
Tianjin-Hebei Region
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Tab. 6 Urban expansion under the various scenarios

WEZ S FUERT R mERJEN R REUR RIS M AR RN R AN R R R sCiE g R R R
o A F g TR km? 7229.54 9733.45 4654.94 7515.81 7251.04 7327.31
o R TR km? 530.64 770.09 313.77 530.63 543.06 563.18
o7 FH b Y Bk 182.99 290.72 81.84 221.73 192.12 221.66
o FHK b B km? 690.28 841.00 72.88 680.40 696.70 643.07
o PRI P 1 T A kem? 27.02 28.32 17.49 16.62 26.82 24.03
REHUE 237 217 255 255 238 234
PR H R /m? 90890.19  99267.17 84474.41 84474.41 90508.30 92055.45
BEEIER 99.05 99.02 99.08 98.91 99.04 98.98
Iy B EERRL 1.17 1.22 1.18 1.18 1.17 1.17
LT AR AL 77.59 74.52 81.11 76.90 77.47 77.30
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Urban expansion simulation and analysis in the Beijing—Tianjin—Hebei Region

LIU Cuiling', LONG Ying?
(1. Ministry of Housing and Urban-Rural Development of the People's Republic of China, Beijing 100835, China;
2. Beijing Institute of City Planning, Beijing 100045, China)

Abstract: In order to predict future urban layout in the Beijing-Tianjin-Hebei Region (JJJ), we developed a BU-
DEM-JJJ model on the basis of the Beijing urban development model (BUDEM). BUDEM, based on prevalent
urban growth theory and constrained cellular automatic, was developed in 2008 for analyzing and simulating ur-
ban growth for the Beijing Metropolitan Area(BMA). It is proved that the model is capable of analyzing histori-
cal urban growth mechanisms and predicting future urban growth for metropolitan areas in China. In this re-
search, we extended the study of BUDEM from the BMA to the Beijing-Tianjin-Hebei Region (JJJ), via replac-
ing the datasets of the model and making necessary adjustments to the parameters. In BUDEM-JJJ, the parame-
ters include minimum distance to the center of Beijing (f_ctr_bj), minimum distance to the centers of Tianjin and
Shijiazhuang (f_ctr_tjsjz), minimum distance to the centers of prefecture- level cities of Hebei province
(f_ctr_other), minimum distance to the centers of other urban areas (f_ctr_cty), minimum distance to railways
(f_rail), minimum distance to highways (f_r_hig), minimum distance to national roads (f_r_nat), minimum dis-
tance to provincial roads (f_r_pro), location in or outside areas prohibited for construction (constrain), and neigh-
borhood development intensity (neighbor). The model BUDEM-JJJ was used to identify urban growth mecha-
nisms in two historical phases from 2000 to 2005 and from 2005 to 2010, to simulate urban growth scenarios for
2049. Six urban growth scenarios were put forward, including the base (business as usual) scenario, high-speed
growth scenario, low-speed growth scenario, highway finger-shaped growth scenario, small cities and towns pro-
moting growth scenario, and transportation-led growth scenario. BUDEM-JJJ considers the heterogeneity of driv-
ing force and model parameters, and fulfills accurate simulation in large-scale. Using the model urban layout can
be predicted for each scenario. From the number of increased cellular and the occupation of farmland, grassland,
forestland, and unused land, we found that the different scenarios have different effects on the environment. BU-
DEM-JJJ is the first applicable urban growth model in the Beijing-Tianjin-Hebei Region. These scenarios can be
applied in several planning projects and also can be used to evaluate the present urban growth rate.

Key words: cellular automata; BUDEM-JJJ; urban expansion; simulation; Beijing-Tianjin-Hebei Region



