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Figurel Location of Pearl River Delta Area and distribution of agricultural land change
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Table 1 Indicators of agricultural land change driving forces
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Table 2 Change of cultivated land and forest amount and their dynamic degree in Pearl River Delta from 2000 to 2010

R BV’ FMER BATR Ak LA
20004 201045 /m’ /m’ /km® 1%
Bk 14 458 12 698 1779 19 -1760 -1.10
M 29779 29 241 690 152 -538 -0.16
3R 3 2000-2010 F k= At X EFEXBR MW TTE
Table 3 Direction of cultivated land and forest change in Pearl River Delta from 2000 to 2010 (km?)
AR 2010
Hrit Mt LN K3 I A
2000 4F: B 12 679 95 7 205 1472 0
sie 10 29089 12 28 639 1

R4 20002010 FER =it X T ERAA M SR EHISH L ET L

Table 4 Landscape pattern metrics and their change of cultivated land and forest in Pearl River Delta from 2000 to 2010

P BES T A km? SERBEHUH K /km T AU B 53 AL

2000 4 201045 2000 4 201045 20004F  20104F 20004 20104F
Pt 53827 44578 10.383 4 9.244 2 0.1658  0.1868 1.193 6 1.158 6
M 229953 23.1328 202610  20.126 4 0.0717  0.0743 1.2213 1.208 5
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Table 5 Comparison of regression models for driving forces of cultivated land change
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6_temperature -233241%%  0.8628 7307 0007  0.0971 -0.75410 0.919 1 0.673 0412 04704
6_sunshine -0.00326*  0.001 3 6.072 0014 09967 -0.00346*  0.001 4 5739 0017 09965
Elevation -0.003 18 0.001 6 3720 0.054 09968 —0.00071 0.001 5 0212 0645  0.9993
Slope -0.007 75 0.0154 0253  0.615 09923 -0.01939 0.0159 1489 0222 09808
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BT OE #5 Z PCP ) 1 90.20% 2 5 N
91.00%. X, BFFE M AR fb 23 [a) A% Jag B, 0 2%
B A5 )[R OC M, B SR B AutoLogistic £ 7 2 &
Y

MG Wald x> G5 HHE i 1K E PAE($6),
PRI AZ A ) Logistic 1 AutoLogistic 5 7Y H 8 2 (1 i
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R R A Ry TR VA N S N T F P O N
Mo S AR A5 MR -5 24 GDP AR AR AR, LA 2R %
RIE, FEBH N 18R 3 OB T MR AR A, AR
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H ARk A 25 S T R 119 1.000 4 4% F11.000 3 4% .
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Table 6 Comparison of regression models for driving forces of forest
Logistic AutoLogistic
fif At SHBIE PRERE  RRZTI ZHBH bR KERgi
;ﬁ . Wald ¥ Proy RARE é‘fﬁ' Sk Wald Py RALE

0_preciptation -0.001 04 0.000 9 1.233  0.267 0.998 9 -0.000 27 0.001 1 0.064 0.801 0.999 7
0_temperature -2.33557 1.4470 2.607  0.106 0.096 8 -1.134 94 1.507 7 0.567 0.452 0.321 4
0_sunshine -0.000 57 0.0019 0.094  0.760 0.999 4 0.000 16 0.001 9 0.007 0.935 1.000 2
Elevation -0.001 37 0.0012 1.284  0.257 0.998 6 -0.001 62 0.001 2 1.705 0.192 0.998 4
Slope -0.070 50%** 0.0167 17.778  0.000 0.9319 -0.063 08**  0.017 2 13.497 0.000 0.9389
Aspect -0.039 22 0.114 4 0.118  0.732 0.9615 -0.080 62 0.120 4 0.448 0.503 0.9225
oM -0.003 00 0.001 6 3.394  0.065 0.997 0 -0.002 55 0.001 6 2.390 0.122 0.997 5
Pop_density 0.000 40%* 0.000 1 16.222  0.000 1.000 4 0.000 37#*  0.000 1 13.079 0.000 1.000 3
Rural_pop_density 0.000 20 0.005 0 0.163  0.686 1.000 2 0.000 28 0.000 5 0.265 0.607 1.000 2
Invest -8.83E-8 5.69E-8 2409  0.121 0.999 9 -9.75E-8 5.64E-8 2.985 0.084 0.999 9
Power -0.04E-8**  0.01E-8 9.064  0.003 0.999 9 -0.01E-8 0.01E-8 1.057 0.304 0.999 9
GDP 0.000 117%* 0.000 1 113.823  0.000 1.000 1 0.000 10**  0.000 1 86.566 0.000 1.000 1
DIS2center -0.08E-8 0.000 1 0.033  0.855 0.999 9 -0.000 03 0.000 1 0.484 0.487 0.999 9
DIS2road -0.000 15%* 0.000 1 8.119  0.004 0.999 8 -0.000 11* 0.000 1 4.085 0.043 0.999 8
DIS2railway -0.000 03** -0.08E-8 12.458  0.000 0.999 9 -0.000 02*  0.08E-8 3.954 0.047 0.999 9
DIS2residential -0.000 03 0.000 1 1.052  0.305 0.999 9 0.000 01 0.000 0 0.179 0.672 1.000 1
DIS2river -0.000 02 0.000 1 0.726  0.394 0.999 9 -0.09E-8 0.000 1 0.091 0.763 0.999 9
Lag_forest 3.046 55%*  0.3442 78.340 0.000  21.0426
Lag_light -0.005 87* 0.002 6 4.957 0.026 0.994 1
W4 Constant -0.436 20 0.624 6 0.488  0.485 0.646 5 -1.172 19 0.657 0 3.183 0.074 0.309 7
RS LR x*(17)=1 190.91; P=0.000 LR x*(19)=1 273.22; P=0.000

ROC=0.937 1; T EH# PCP=90.20%

ROC=0.949 5; TN IEH)% PCP=91.00%

e I SRR 7E 0.01 F10.05 7K %,

B, FX AR AR A 77 Az — 5 B ) s ), B 7E £ o I
R S v T DX bR b A AR SR B M, 3 5847
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HE AP 0000 ) 2 RN [, 4 3917 A 7 1) R ] 52 0]
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(R B T, X b 25 A M 36 1) R AT U BH A b i
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Drivers of regional agricultural land changes based on spatial
autocorrelation in the Pearl River Delta, China

CAO Qiwen*, WU Jiansheng"?, TONG De', ZHANG Xiaona®, LU Zhigiang', S| Menglin*

(1. Key Laboratory of Urban Habitant Environment Science and Technology , School of Urban Planning and Design ,
Peking University, Shenzhen 518055, China;
2. Laboratory of Earth Surface Processes of Ministry of Education, College of Urban and Environmental Sciences
Peking University , Betjing 100871, China;
3. School of Management, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract: Land use/cover change (LUCC) is at the core of global change and agricultural land
change is important in the study of LUCC. With socio-economic development, pressure on agri-
cultural land protection has been increasing in China. To develop sustainable land use policy, we
need to understand regional agricultural land changes and driving forces. Using land use
monitoring data, basic geographic spatial data and statistical yearbooks, we analyzed characteristic
of agricultural land change in the Pearl River Delta Area, China. Traditional Logistic modeling and
AutoLogistic modeling which bring in spatial autocorrelation were compared to investigate the
drivers of agricultural land change at regional scale from the perspectives of natural, socio-
economic, spatial distance and spatial autocorrelation of land use characteristics. We found that
cultivated land and forest in this region decreased from 2000 to 2010, leading to further
fragmentation. Cultivated land has become a main source of expansion of construction land. And,
both spatial autocorrelation of agricultural land property and land development intensity are
important driving forces of agricultural land change. As for other driving forces, cultivated land
change was mainly affected by factors such as ‘change of per kilometer GDP’ , ‘distance to
nearest railway’ , ‘change of total population density’ , ‘tendency rate of annual sunshine hours’.
Forest changes were mainly affected by ‘change of per kilometer GDP’ , ‘change of total
population density’ , ‘slope’ and ‘distance to nearest road’. Compared with traditional Logistic
modeling, the AutoLogistic model is more suited to study driving forces of regional agricultural
land change.

Key words: agricultural land change; driving forces; spatial autocorrelation; Logistic model;
Autologistic model ; Pearl River Delta Area

hittp://www.resci.cn



