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Abstract: Based on partial least squares regression, a novel
geographical cellular automata model (PLS-CA) is proposed
for simulating urban growth and expansion. In definition of
cellular automata ( CA) transition rules, numerous highly
correlated independent spatial variables are utilized for
obtaining more actual simulation results. Conventional
methods, such as multi-criteria evaluation(MCE) and principal
component analysis (PCA) . have difficulties in removing the
harmful effects of correlation. Using partial least squares
regression ( PLS) integrated with CA and geographical

information system (GIS), a new CA model is created for
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optimizing the simulation of urban growth and expansion. The
PLS- CA model has been successfully applied to simulating
urban growth of Jiading district, Shanghai from 1989 to 2006.
And the simulation results show that the accuracy of PLS-CA

is higher than that of conventional CA models.
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Tab.1 Extract principal components of spatial variables using principal component analysis

o AL B sk HREAE
FHIEE UK/ % FiT TR/ % Dy Dy Dy Dy Dyy
1 3.187 63.737 63.737 0.460 0 0.533 0 0.977 0 0.1893 —-0.3872
2 0.992 19.847 83.584 0.750 0 0.4250 0.4820 -0.2390 -0.2320
3 0.503 10. 067 93.651 -0.1870 0.234 0 0.216 3 0.1155 0.116 4
4 0.283 5.670 99.320 -0.152 0 0.042 0 0.0445 -0.0198 -0.0101
5 0.034 0.680 100. 000 0.003 0 0.0030 -0.0020 -0.0130 —0.0028
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Tab.2 Extract principal components of spatial variables using partial least squares regression

o Is‘c:ﬁ%l‘fi i
R Qi Il FH Dy Dy Do Dy Dyy
1 0.836 1 0.824 0 0.097 5 0.747 8 0.2470 0.9532 -0.1224 -0.092 3
2 0.3389 0.1130 0.097 5 0.157 2 0.784 5 0.6583  —0.106 0 0.044 0
3 0.194 6 =0.007 7 0.097 5 -0.1196 -0.2406 0.2788 —-0.3792 -0.0930




%4

R PR 45« Tl d /s — 3l PR R 9 30 i A A AL 611

FIF PLS i 55 2 XAEAS sS4 74307 ST 3 A4
FRG A 1 BN BRSO 32 T 0
B (S B 5 2 Ry FE IR M
F2 L RE R AR AR B AR 3 A A T
@Q=<0.097 5, AN FEAF & IE S A RUPEREEK BT LA
TG BRI F AT 2 A 3253 BB AR B A 7 g e R T
X 2 A ERU R R TTRR ARy 93.70% . 353 1 PCA
JFIRHT 3 A TS X PR AR i (1 A e

A AR 2 450 HL AT B B 100 B R S FE BRI
PASAUREAE I B g 4 TR AT T R A 46, RIE
MRS CUT s I ) 25 0 B B0 L T AR 3 1
TR B ER (B Dy s Do 8RO 3XFEFS 2 11 CA 5
TSRO A5 LU 5 B, Bl 2S [ IE B B CA =
Bk IE A i ] R B i CA SHCH FUE (R 3).

%= 3 PLS-CAKES PCA-CAERI S
Tab.3 CA Parameters obtained by PLS-CA
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MR 3 n L M PCA-CA BUUi A (K 1y CA
SR Duc s DA Do AEEUE E B I BB T ol
LR O T 0T T A A BTRIR R T 0L S [ 1 L (H

¢ 20064EHEHI

1 FA PLS-CA#E#M LBEHEERX 1989 £5 2006 F£HHAEK
Fig.1 Simulating urban growth of Jiading district with PL.S-CA in 1989 and 2006
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Tab.4 Confusion matrixes of simulation results with
PLS-CA and PCA-CA model
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