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Fig. 2 Real land use changes from 2003 to 2009 in Orange County, FL, USA
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Tab. 1 Estimation results of the MNL model

PRERAAE” “JE A “T A T AL “HE R

T R OTHW RN TR RN TR RE TR RN ToW
W - - - - - - 3773 3169 -2.831 -12.12

Tl s = T - - - - 0.1 12.86
HEAMESERTF 0218 12.02 - 0362 167 0419 14.6
S R TI B R T - - 0.426  12.98
HIRAMESENT  -0.605 -13.71 -0.363 -6.08 - 0246 507 -0.887 -5.81
KNS AGEMR AL A - - - - 0211 -11.32 0.1 -12

AL ATIATE 0.076  11.78 - 0.195  18.07

CBD ] ikt 0.155 103  -0.069 -4.39 -0071 -3.93 0.06  3.06

Tl X &l - - - - 0.066  0.48

AL AT - - -0.143 -13.95 - - 0.112  14.64

AIC. :26022.94878
Log-likelihood ratio index: 0.818053797

PR AR I AL A R A GWML A . WF5Y XA 35 369 N A AR X, A 25 X
F 5 FEN 1T VR JRy AR 4 DX s AR B 1 i SN T e /N BB G . 3 i A T X
D FGEE R ATE . AR R A AT DA e SO SR R R . IR, —AS AT
A DX PN 1 A R P AR A e 2 LA AR SR AR UM o AR SCERL e 3 N 101 5 2 IO RUBEE I
GWML 5 |

T GWML A5 A F Jey 5 A A Y Jsg Wi 437 8 119 2 [R) S S ME 8Os, BRT i 6 A [l o7
(N X) HAANFE AR S E AR R 2. #2500 T GWML AR & RE0 T
HEMR X IR . s/ NCEE . 58 18558 M L, GWML BRI AR & 2500 FHAE S
MNL K o 28 B R B4 53k, Ui MINL BRI S 4 JRy A 80 fz il 1 - b 1) R 28
FEFEANTFE DX H () S AR 3 . LR AR R b = R DR 38 %o i e P e R0 A o 1 R Bk 9
HAF GWML B th () -5 8 0.319, 5 MNL LR (0.246) 145 F—3%, UiOIR
R A A s TR . IbAh, AR MR R R A R A L o as e As e (&
3), DS i R P s = DR ok i IR P e PR 1 PR o s T mp AT S 2 0 2 ) S vk o
VAR PR, IR AT R AR Y R BRI N S A X 3, 7 CBD [
FLAT AL, U8B AR b ) R SR 45000 7E CBD B 88 SR B . GWMIL A e (i o fth A 1
WERME TREMSEA L, B2, 55T 550 55614 5 MNL B RUR[E
GWML A5 AU 1 AR SR Ak #6381 A AR A AR A 25 e S 3k 7

22, GWML ¥ IE 1) Akaike {55 8 5 ENI{E 4 3537.86, 1 T4 48 MNL LR [y
26022.95, Atk GWML BRI E 40 GO0 BE AL TAL e MNL A . {RUSRF8 55w FH ok
D B O BT (R B L A, HYEVEE R 0-1, RIBRAIHIEE]4 . GWML BISR
FEECH M 4 0.83, BT MNL AR 0.818, PRI SR F6 B0 (A [R) 4 25 B GWML AR R
BRI A LR L FALSE ) MNL ALY,
223 CARBEUEILER JLT MNLER LT GWML L A CA BT 2003-2009 44
% BLIRYNRE B 4 A F AR (RS RN 4 iR . B |, 55T MNLERLE) CA 43 F)
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Tab. 2 Estimation results of the GWML model

RUSEY NN
R AR EXdfinan TR (E
e S IN S B R T2y
HAEHERERF 0.152 0.536 0.204 -14.51 11.654 -4.067
TR = B -0.732 -0.428 -0.547 -12.537 16.751 -0.189
R ATk 0.046 1.581 0.167 -3.045 15.698 9.263
CBD ] ikt -0.735 -0.076 -0.137 -8.082 4613 -2.069
R AR L
JEAE P = w B 0.262 1.325 0.622 -4.711 6.685 2728
T = 5 B2 A -1.942 -0.274 -0.444 -16.772 3.148 -6.896
AL AT aA -0.535 -0.281 -0.377 -8.373 9.943 5.284
CBD W] iA 1 0.015 0.843 0.059 -7.781 14.752 1.746
NEEA] AT -1.232 -0.113 -0.252 -15.268 12.546 1.343
“TL
Tl = e T 0.127 1.586 0.273 -14.983 11.794 5.263
KIS S E AR A T A 1.681 3.628 2.875 -6.672 13.553 4234
CBD Al ik -0.252 -0.631 -0.502 -5.466 6.266 2.144
TlkX Ak 0.043 0.463 0.268 -0.427 12.682 8.116
TR
HE -3.203 -0.601 -3.234 -6.118 11.418 5.521
Tl i B 0.212 1.438 0.286 -0.625 14.516 4719
R = 8 N T 0.212 0.53 0.319 2518 10.551 4236
PENTE RS e 2514 -0.026 -0.158 -7.164 4.882 -0.674
R ATk 0.564 1.838 0.163 -8.276 4.503 -1.756
CBD ] ikt 0.552 1.675 0.249 -5.256 7.451 0.235
INAE]IEE 1.143 4542 1.568 -2.154 9.748 4.156
“HE
HEL -4.264 -0.214 -2.166 -16.792 7.086 -8.625
HAEHEFEREF 0.213 0.486 0.107 -9.509 20.542 8.774
T3 = w5 B2 A -4.996 -0.519 -2.652 -24.161 1.573 -11.683
CBD Al i5 1% 1.439 3.772 2.253 -10.241 16.471 3.461
AlC. BN 478.576496; ik :7069.64671 5 “F-HI{H : 3568.85733
Likelihood Ratio Index /18 :0.818614621; itk :0.83721225; F-HI{H : 0.82976309

FHRRUAHL, ST GWML B () CA Mo A AR 25 S5 1] 2 7 1 2B - b A A
A AL, FETF GWML AT [ CA M A FHAR Y B 5 S W Jey il - R A% S5y, aniEl 2 1
FOR X IR ], o B RRE T 4 SRR IR R . JLF MNL ALY CA -3
FIAH H e R A 4 DR ER P —1 (Kl4a) . FEF GWMLERLR) CA A
R DU TR (4 7 A b AR SR X i 1 34~ (Bl 4b) .

F3 B4 T HT MNL 1 CARRHY K GWML BT fr) CA BRI f) i A i S MDA
TP RS FEE 1 T AT 1 3 ) RS 5 28 AT AR B ) I B 5 4 e BOE (Y HE R, A5
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Tab. 3 Summary of data explanation accuracy and simulation accuracy
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A cellular automata land use model based on localized
transition rules
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Abstract: Spatial variations in the relationships between driving forces and land use change
are ignored in traditional cellular automata (CA) based land use models which are based on
assumption of spatial homogeneity. To address this issue, a geographically weighted
multinomial logit (GWML) mode, developed by integrating a locally weighted regression
procedure in the estimation of the multinomial logit (MNL) model, is applied in a CA land
use model using a case study in Orange County, FL, USA. The results show that the GWML
has higher data explanation power than conventional MNL model, and the GWML based CA
land use model results in a higher simulation accuracy than the MNL based CA model
because local land use change patterns are identified by the locally created transition rules.
Although a region in the USA was used as a case study, the conclusion is still meaningful for
future studies using regions of China as cases.

Key words: land use change; cellular automata model; spatial heterogeneity; multinomial
logit model; geographically weighted multinomial logit model



